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Chuyén pha cau tric dudi ap suat cao trong vat liéu LaMnOs
Pressure-induced phase transitions in LaMnQO;
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Tém tit

Xu hudng bién ddi theo ap suét ctia ciu trac tinh thé va phd Raman ctiia LaMnO; duoc khao sat bang phuong phap
nhidu xa tia X va phuong phép tan xa Raman dudi ap suat cao dén 80 GPa. Tai ap suat P ~ 8 GPa xay ra chuyén pha tir
céu tric tryc thoi Pnma sang ciu triic t& phwong I4/mem kéo theo su suy giam ciia d6 méo mang Jahn-Teller tinh va
trang thai trat tu quy dao 3dsy,.» va 3ds.,., cla dién tir linh dong e,. Méo mang Jahn-Teller cuc b ton tai dén 46 GPa.
Trén ap suét 46 GPa sy nén bt dfmg huong kéo theo sy hinh thanh trang thai trat tw quy dao 3d.,.,, cla dién tir e, kéo
theo chuyén pha dién mai - kim loai trong vat liu trén.

Tir khéa: manganite, nhidu xa tia X, tan xa Raman, ap suét cao, cdu trac tinh thé.
Abstract

High pressure evolution of crystal structure and Raman spectra of LaMnO; was studied by means of X-ray diffraction
and Raman spectroscopy up to 80 GPa. A structural phase transition at P ~ 8 GPa from orthorhombic Pnma to
tetragonal /4/mcm modification was observed, accompanied by the suppression of the long range static cooperative
Jahn-Teller lattice distortion and relevant order of 3ds..,, and 3ds... e, orbitals. The local Jahn-Teller distortion
persists up to 46 GPa. Above 46 GPa, the anisotropic lattice compression leads to the onset of the long range 3d.,.,, e,
orbital order, accompanied by the insulator — metal transition.

Keywords: manganite, X-ray diffraction, Raman spectroscopy, high pressure, crystal structure.

© 2017 Ban quyén thudc Pai hoc Duy Tan

1. Giéi thi¢u t6 dat hiém, 4 — nguyén t6 kim loai kiém tho) thé
Vit lidu da pha dién tir Ri.4MnOs (R — nguyén ~ hién mot loat tinh chat vat 1y phuc tap nhu higu
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tmg tir dién khéng 16, chuyén pha kim loai —
dién moi, trang thai trat ty dién tich va trat tu
orbital va sy phan pha [1,2]. Tinh chéat vat ly
phuc tap cua h¢ vat liéu trén lién quan dén su
twong quan chat ché gilra cac bac ty do dién tr
nhur dién tich, spin, 6 mang va quy dao. Diéu nay
dan d&n tinh chét cta loai vat liéu nay rit nhay
v6i sy thay ddi ciia thanh phan hoa hoc ciing nhur
diéu kién moi truong nhu nhiét do, dién tir
truong hay ap suét [2-5]. Tac dung cta ap sut
lam thay d6i khoang cach giita cac i6n va goc
lién két kéo theo su thay doi twong quan céac
tuong tac gilta cac momen tir cuia cac idn va dan
dén su thay ddi cAu trac tr tinh cua vat liéu.
Chinh vi thé, nghién ctru dudi ap suat cao cung
cap thong tin quan trong dé 1am rd ban chét
twong quan giita cic bic tr do mang tinh thé va
bac tu do dién tir trong cac vat li¢u trén.

Vit liéu LaMnOj; 14 hinh mau 1y tuong dé
khdo sat tuong quan quy dao - mang va tuong
quan dién tir - dién tor d6i véi tinh chat vat 1y
cia vat litu manganite. O didu kién binh
thuong LaMnO; 1a vat liéu dién moi s¢ hiru cau
trac truc thoi dang GdFeO; véi nhoém ddi xtimg
khong gian Pnma [6]. Trang thai trat ty quy dao
v6i su sap xép xen k& cia quy dao dang
3d3x2-2 va 3d520.2 cua dién tir linh dong e, giy
ra boi hi€u ing Jahn - Teller hinh thanh ¢ dudi
nhi¢t d6 7jr ~ 750 K [6]. Loa va céc cong sy da
chi ra rr:ing bién dang Jahn-Teller va trat tu
orbital hoan toan bién mit tai ap suit P ~ 18
GPa [7]. Tuy nhién, céc tinh toan 1y thuyét cho
rang bién dang Jahn- Teller van con ton tai
trong pha kim loai 4p suit cao cia LaMnO;
[8,9]. Su thay ddi tinh chat dién tir thé hién ¢ su
bién d6i phuc tap d0 din theo 4p suét cua
LaMnOs [10]. Cu thé hon, & viung dudi 32 GPa
vat liéu thé hién tinh chét dién mdi va trén 46
GPa thé hién tinh kim loai voi do dan cao va
dic biét trong ving ap suit trung gian 32 — 46
GPa vt liéu thé hién tinh kim loai véi hiéu ung
tir tré khong 16 [10]. Sy bién thién tinh chat dan

dién theo ap suét cua vat liéu nghién cuu co thé
dugc gidi thich theo md hinh phan pha. Theo
mo hinh trén, tic dong ctia 4p suat cao lam xuat
hién cac dam sit tir kim loai nhung trong nén
thun tir dién moi. Khi ap suét ting, cic domain
sat tir mo rong va két ndi voi nhau tao thanh
kénh truyén dan kim loai kéo theo chuyén pha
dién moi — kim loai tai ap suat 32 GPa. Diém ap
sudt 46 GPa c6 thé tuong (mg véi sy hinh thanh
trang thai sit tir dai trong vat liéu trén [10]. Dé
lam sang t6 ban chat cac hién tugng vat 1y trong
vat liéu trén, cac nghién ctru cau trac chuyén
sdu ¢ dai ap suét cao can duoc tién hanh.

Trong nghién clru nay, chiing t6i m¢ rong
nghién ctru tinh chat cdu truc va phd dao dong
cua vat liéu LaMnO; dudi ap suét cao lén dén
80 GPa sir dung phuong phap nhiéu xa tia X va
tan xa Raman.

2. Thuc nghiém

Mau nghién ctru duoc ché tao theo phuong
phap phan {mg pha rin thong thuong. S6 licu
nhiu xa tia X dudi 4p suit cao dén 80 GPa ¢
nhiét d6 phong do dac trén phd ké tia X sir dung
ngudn Mo K, v6i bude song A =0.7115 A. Anh
nhiéu xa duoc ghi nhan bang thiét bi thu nhan
dang bang phiang Bruker APEX CCD. Phé dao
dong Raman tai nhiét do phong va ap suat dén
80 GPa do dac bang phd ké LabRam (NeHe
laser kich thich) véi budc soéng 632.8 nm.
Trong cac thi nghiém nhiéu xa tia X va phd
Raman, ap suét duoc tao ra bai 6 mang dé kim
cwong BX90 sir dung tiét dién cit de kim cuong
250 um. Mau nghién ctru duge dit vao 16 nho
voi duong kinh 120 pum trén vong dém
Rhenium c6 do day khoang 30 um va khi néon
duoc dung nhu méi trudng trung chuyén ap
SuAt. Ap suit trén mau duoc xac dinh dya trén
su dich chuyén buéc song huynh quang cua
ruby.
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3. Két qua va thao luin
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Hinh 1. Phd nhiu xa tia X ctia LaMnOs dué6i ap sudt va
tai nhiét d6 phong

C6 thé thay trén hinh 1, pho nhiéu xa tia X
ctia LaMnO; ¢ ap suét thdp hon 8 GPa thé hién
su phan tach cac dinh nhiéu xa (101)/(020),
(200)/(002)/(121) va (202)/(040) dac trung cho
sy méo mang Jahn-Teller tinh va trang thai trat
tu quy dao cua dién tur e, trong pha tryc thoi
Pnma [6,7]. Khi ap suat ting, cuong do dinh
nhidu xa (111) giam va hoan toan bién mat tai
|P > 8 GPa. Ngoai ra, su thay doi cuong do ti
d6i giita cac dinh nhidu xa (202)/(040) tai 20~
21° 1a du hiéu cua su chuyén pha céu tric xay
ra trong vat li€u nghién ctru. Zhou va cac cong
su cho rang pha ap suat cao ciia LaMnO; s¢
hitu cu trac tinh thé dang mat thoi véi nhom
d6i xtng khong gian R3¢ [11]. Tuy nhién, mo
hinh nay khong phu hop véi s liéu thuc
nghiém & ap suit cao. Két qua phan tich sd liéu
cho thdy cdu trac tinh thé cua pha ap suit cao
nay c6 dang tir phwong v&i nhom déi ximg
khong gian /4/mem. Su bién thién theo ap suit
ctia cac thong sd mang cua cac pha duoc trinh
bay trén hinh 2.

Su phu thudc thé tich 6 mang theo ap suit
dugc khop ham theo phuong trinh trang thai
Birch-Murnaghan [12]: P = (3/2)By(x"P-x"
[1+ (3/4)(B-4)(x*>-1)], trong 46 x = V/V,, V,
1a thé tich 6 mang tai ap sut khi quyén, va By, B’

-I"'I“'I"‘I"'I'_250
5.9 F !
K —_240
58 F ]
F 1230
~ 57 ]
N 1220
& 5.6 F ]
g' 4210 ~
< 55f 1 =
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Hinh 2. Puong phu thudc 4p sudt cia hing s mang va
thé tich 6 mang. Hang s6 mang cua pha truc thoi va pha
tr phuong duoc ki lidu 1an luot véi chi sé dudi 1a “o” va
“”. Piém ap sudt chuyén pha truc thoi — tir phuong va
chuyén pha dién moi — kim loai dugc ky hiéu 1an luot 1a
P trs P M

12 modul khdi (By = -V(dP/dV)r) va dao ham
bac mot theo ap suét ctia nd (B’ = (dBy/dP)y).
Céc hé sb thu dugc By dbi véi pha truc thoi ap
suat thdp va pha mit thoi 4p suét cao lan luot 1a
130 va 190 GPa. Dbi véi céu tric tir phuong
I4/mcm hinh bat dién MnOg chira mot cap do
dai lién két Mn-O tuong dong nhau nam trén
mit phang (ab) va do dai lién két con lai doc
theo truc ¢. Chinh vi thé, 46 méo mang Jahn-
Teller tinh khong ton tai trong pha t& phuong
ap suit cao. Do bién dang t&r phuong co thé
duogc danh gia thong qua ti sb c,/a,\/z vOl1 a; va
¢, 1a hing sé mang cua pha t&r phwong. Két qua
xtr 1i s6 liéu cho thdy ring ti 1é claN2 gan
bang 1 tai 4p sudt chuyén pha P = 8 GPa va
tang nhe dén 1.007 trong qua trinh nén chimg to
tinh ddng hudng cta hinh bat dién MnOg va su
vang mit cla trit tw quy dao dai trong pha ap
suét cao. Tai ap sudt P > 46 GPa, phat hién sy
bién thién di thuong cua hing s mang ¢ va thé
tich 6 mang co s¢ (hinh 2). Ti sb c,/a,\/z giam
dot ngdt xudng 0.980 tai ap sudt P = 46 GPa va
gilt nguyén khong doi khi tiép tuc ting ap suat
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dén 80 GPa. Gia tri c¢/a,\/2 < 1 ching t6 qua
trinh nén xdy ra bat dang hudéng véi sy nén
manh nhit doc theo truc ¢ cta mang tinh thé.
Hon nita, cac nghién ctru trude da chi ra rang sy
nén bt ding huéng véi c/a,n2 < 1 1a du hiéu
dac trung cho sy hinh thanh trang thai trat tu
quy dao 3d,2.,> cua dién tir linh dong e, [13,14].
Bén canh do, trang théi trat tu quy dao 3d,2,»
cua dién tir linh dong e, dugc phat hién trong
cac vat liéu R, ,Sr,MnOs (R = La, Pr, x ~ 0.5)
thé hién xu hudéng bién doi ti 1¢ cac hing sd
mang tuong ty va sy hinh thanh trang thai trat
tu quy dao nay kéo theo sy xuat hién cua tinh
dan dién kim loai hai chiéu trong cac vat li¢u
trén [15,16].

3000
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&
L)
)

1000 |
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200 400 600 800
Raman shift (cm™)

Hinh 3. Ph6 dao dong Raman ciia LaMnO; dudi ap sut
cao va tai nhi¢t d¢ phong

Phé tan xa Raman ctia LaMnO; thu dugc tai
cac ap sudt khac nhau va nhiét d6 phong dugc
thé hién trén hinh 3. Cac mode dao dong gan
494 va 615 cm™ twong tmg véi mode dao dong
kéo bat ddi ximg A, (AS) va mode dao dong
kéo d6i xung By, (SS) lién quan dén su méo
mang Jahn-Teller trong pha truc thoi Pnma

[17,18]. Gan 4p sudt chuyén pha P ~ 8 GPa
cuong do cua mode dao dong SS va AS giam
manh. Va déng thoi phat hién sy xuét hién cua
dinh dao dong méi tai 700 cm’ va sy m& rong
ciia dinh AS tuwong tng vé&i su xuit hién dinh
méi cua pha cdu tric méi voi tan s6 gan véi
mode AS. C6 thé gia thuyét ring cac mode
Raman mdi lién quan dén mode AS va SS dbi
v6i pha tir phuong ap sudt cao giy ra boi su
méo mang Jahn-Teller cuc bd. Sy dong ton tai
ctia hai mode SS trén phé Raman trong ving ap
suat P ~ 8 — 13 GPa chung to qua trinh chuyén
pha cau tric dién ra tir tir. Vi ap sudt 16n hon
40 GPa cuong do cua cac mode dao dong AS
va SS giam dan theo 4p suit. Pong thoi, d6 ban
rong va tan s6 cic mode trén ting manh theo ap
suat. Cac xu hudng bién doi trén twong ung voi
su hinh thanh trat tu quy dao 3d.w.» cua dién tir
e, va trang thai kim loai tuong trng [17-20].

Két luan

Két qua nghién ctru cta ching toi di chi ra
rang tac dung 4p sudt cao din dén su chuyén
pha cAu trac tinh thé tu dang tryc thoi Pnma
ban dau sang dang t& phuong [4/mcm tai ap
suit P ~ 8 GPa kéo theo sy suy giam cua do
méo mang tinh Jahn-Teller va trang thai trat tu
quSI dé_lO 3d3,0.2 va 3d3z.0 cia dlél’l tir linh df)ng
e,. Tuy nhién, d0 méo mang Jahn-Teller cuc bo
van con ton tai dén ap sudt 46 GPa. Trén ap
suat 46 GPa, sy nén bat dang hudéng trong pha
tr phuong dan dén su hinh thanh trang thai trat
tu quy dao dw.» cua dién tr e, va la nguyén
nhan din dén tinh din dién kim loai hai chiéu
tuong ung.
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Tinh chat tir va tinh dan dién cua vat liéu La, ,Cay3Mny sFeq 505
Magnetic properties and electrical conductivity of Lay ;Cay3Mng sFe( O3
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Institute of Research and Development, Duy Tan University, Vietnam

(Ngay nhén bai: 16/10/2017, ngay phan bién xong: 31/10/2017, ngay chap nhdn dang: 31/10/2017)

Tém tit

Trong nghién cru nay tinh chét tir va tinh chét dan dién cua vat liéu Lay,Cag3Mng sFey sO5 duoc khao sat béng phuong
phap do tir d6 va dién tro thuc hién trong khoang nhiét do 5 — 300 K va trong tir dén 1 T. Két qua thuc nghiém cho thay
réng trang thai tir cua vt liéu o nhiét do thép phure tap gém cac hat nano sat tir dé)ng ton tai véi trang thai trat ty phan
sat tir dai loai G. Tinh chit dién dan cua vat lidu nay thé hién sy bién thién theo nhiét d6 di thuong lién quan dén su
chuyén dbi gitra cac pha dién tir khac nhau. Ban chét ctia cac hién tugng vat 1y phat hién trong hé vat liéu trén duoc giai
thich cu the.

Tur khoa: manganite, tinh chét tir, dién tre; dam thiy tinh.
Abstract

We present the magnetic and electrical properties of Lay;Cay3;MngsFesO; studied by means of magnetization and
electrical resistivity measurements performing in the temperature 5 — 300 K in magnetic fields up to 1 T. The
experimental results indicate a formation of a complex magnetic state in which the long-range antiferromagnetic (AFM)
G-type order coexists with the nano-size ferromagnetic (FM) particles. Electrical conductivity of Lag,Cag3Mng sFeqsOs
demonstrates an anomalous temperature behavior suggesting a switching between different states. The origin of the
observed physical phenomena was discussed in detail.

Keywords: manganite, magnetic properties, electrical resistivity; spin cluster.
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tir trd khong 16 ma con boi gian do pha ciing
nhu mot loat tinh chat vat ly hét sitrc phuc tap
phat hién trong céc vat liéu trén [1-3]. Tinh chét
vat ly ciia ching phu thudc rat manh véo ty
phan pha tap ctia cac ion kim loai. Chang han
nhu vat li¢u khong pha tap LaMnO; s¢ hitu
trang thai trat ty phan sat tir loai A va thé hién
tinh chat dién méi. Su pha tap ion cac kim loai
kiém thé nhu Ca®", Sr**, Ba®" giy ra sy thay ddi
trang thai hoa tri ctia ion Mn tir Mn®>* sang Mn*"
dong thoi lam xuat hién cac dién tir linh dong
e;. Tuong tac trao d6i kép giita cac cip ion
Mn’" va Mn*" 14an c4n théng qua sy chuyén doi
e, gilta ’chl'mg la tuong tac sit tir manh [4,5].
Tinh chat tir cia hé vat liéu manganite qui dinh
bdi tuong quan cuong do gilta tuong tac trao
d6i kép sat tir va tuong tac siéu trao doi phan
sat tur gitta cac dién tir dinh xr £, cuia ion Mn**
[4,5]. Trong dai nong d6 pha tap 0.2 < x < 0.5
tuong tac trao d6i kép chiém uu thé dan dén
chuyén pha thuan tir dién moi sang pha st tir
kim loai gén nhi¢t do Curie. Ngoai ra, pha sat
te cling dugc phat hién trong cac vat li¢u
LaMnOs; pha tap Co, Ni, hay Cr
[6-8]. Su dong ton tai cac ion khac nhau tai vi
tri ion Mn trong 6 mang tinh thé 1am xuat hién
nhiéu cdp tuong tac siéu trao d6i gitra cac ion.
Su canh tranh phtc tap gitta cic tuong tac tur
gy ra tinh chat tir phirc tap trong cac vat liéu
trén. Sy dong pha tap vao ca hai vi tri cia ion
La’" va Mn’" din dén mot loat hiéu ung di
thuong.

Déi véi vat liéu La;.CaMn, Fe,0; véi x =
0.3 sy thay thé ion Mn’" boi ion Fe’" dan dén
su pha v& cip twong tac siéu trao ddi gitta Mn®"
va Mn*" 1am suy yéu pha sat tir ciing nhu nhiét
d6 Curie [9-13]. Hau hét cac nghién ctru trude
trén h¢ vat liéu nay chu yéu tién hanh d6i véi
ndng do ion Fe thip. Gan déy, str dung phuong
phap nhiéu xa notron chung toi da phét hién sy
hinh thanh pha phan sat tir loai G dong ton tai
v6i cac pha trat tu tr ngén khéc trong vat li¢u
Lag7Cag3Mng sFepsO3 [14]. Tuy nhién, do gidi
han ctia phuong phép nghién ciru tinh chat cac
pha tir ngan trén van chua duoc lam sing to.

Ngoai ra, cac nghién ctru gan ddy di chi ra rang
sy phan pha anh hudng 16n dén tinh chat tir
cling nhu cac tinh chat truyén dan cia cac vat
liéu manganite. Chinh vi thé, trong nghién ciru
nay dé 1am rd ban chit pha tir va tinh chat din
dién cua vat liéu nay ching t6i tién hanh khao
sat cu thé tinh chat tir théng qua phuong phap
do tir d§ va phuong phép do dién tro.

2. Thuc nghiém

Vat liéu Lag7Cag3Mng sFeq 503 duoc ché
tao bang phuwong phap pha rin tir cac tién chat
1a Lay03, CaCO3;, Mn,O3 va Fe,O;. Hon hop
cac hoa chét can theo ding ty phan dinh luong
duoc tron déu va nghién br:ing ¢6i mé néo dé tao
tinh dong nhit cao trong hdén hop. Hon hop
dugc nung so by trong khong khi ¢ nhi¢t do
1320 °C trong thoi gian 15 gi¢ va sau d6 nung
thiéu két & nhiét d6 1375 °C trong thoi gian 22
gio. Cac phép do tir 6 thuc hién trén tir ké st
dung thiét bi giao thoa luong tir siéu dan.
Puong phu thudc nhiét @6 cua tr d6 M (T)
duoc do dac khi lam lanh mau khi khong c6 tir
truong ngoai (zero field cooling ZFC) va khi
lam lanh trong tu truong ngoai 100 Oe (field
cooling FC). Puong tré tir M(H) do dac trong tir
truong dén 10 kOe. Céac phép do dién trd theo
nhi¢t d§ R(T) trong khoang nhiét do 5 — 300 K
thuc hién bang phuong phap 6 mii do véi tir
truong toi da co thé dit vao mau 1T nhd nam
cham dién.

3. Két qua va thao ludn

Trong nghién cuu trudc chung téi phat hi¢n
trang thai trat tg phan sat tir dang G véi Ty =
350 K trong vat li€éu nghién ctlru, tuy nhién gia
tri momen tu trung binh thu dugc tai cac vi tri
cua céac 16on Mn/Fe ¢ 10 K — 1.3(1) pug nho hon
rat nhidu so voi gia tri Iy thuyét dbi voi cac ion
tr do Fe* va Mn*" [14]. Diéu nay ching to sy
ton tai cia cic pha trat tu tir ngan dong ton tai
v6i pha trat ty phan st tir loai G trong vat li¢u
trén. Tuy nhién, trén phd nhidu xa notron trong
toan bo dai nhiét d6 dén 10 K chung t6i khong
phat hién tin hiéu lién quan dén sy ton tai cua
pha tir khac trong vat liéu trén. Dé nghién ctru



8 Dang Ngoc Toan / Tap chi Khoa hoc va Cong nghé - Dai hoc Duy Tdan 6(25) (2017) 6-11

cu thé tinh chét tir cta vat liéu trén, duong phu
thugc cua tor do theo nhiét do va tu truong
ngoai da duoc khao sat. Buong cong tu d6 ZFC
va FC dugc minh hoa trén hinh 1.
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Hinh. 1. Puong cong tr nhi¢t ZFC and FC trong tir
truong ngoai H = 100 Oe. Hinh nho phia trén minh hoa
duong phu thudc tur d¢ theo tir truong M(H) tai nhiét do
T=5K.

C6 thé thdy trén hinh 1, & nhiét do cao
duong ZFC va FC hau nhu tring nhau sau d6
chung bat dau ¢ tai nhiét d6 T = T, = 250 K.
Khi tiép tuc ha nhi¢t do su phan tach gitra hai
duong tur nhiét ZFC va FC cang tang manh. Cac
dau hiéu trén dic trung cho trang thai thuy tinh
spin hoac trang thai ddm thuy tinh tur [15,16].
Du6i nhiét d0 phan tach Ti,, duong FC tang
déu khi nhiét d6 giam trong khi d¢6 duong ZFC
thé hién dinh tir 6 rong tai nhiét d6 gan T, = 60
K va sau d6 dudi 30 K tiép tuc ting khi tiép tuc
ha nhi¢t do. Bén canh do, duong phu thude tur
do theo tir truong ngoai dbi voi nhiét do 5 K thé
hién vong tir tré v6i trudng khang tir He = 1288
Oe (hinh 1). Céc dic trung trén ching to sy ton
tai pha sat tor nhiét do thép trong vat liéu
Lag7Cag3sMng sFey 5s05. Nhu dd néu & phﬁn trén,
trén phd nhiu xa notron khong phat hién diu
hiéu cua sy ton tai pha trat tu st tir & nhiét do
thip va diéu nay co thé giai thich boi gia thuyét
trang thai tir phirc tap ctia vat liéu trén bao gom
cac hat nano sat tir nhung trong nén phan sit tir
loai G. Két qua nay tuong dong véi cac két qua

ddi véi loai vat lidu manganite khac [17]. Nhiét
do Tir va T, twong Ung v6i nhiét do hinh thanh
va nhiét do dong dac cua dam nano st tir [15-
17].

250F —A-H=1T o(}o‘“?ééééoé—eg;
Eao| O H=0T ]
< ' o
S 1500 y ; g
e Tladgoona R ; \
100F : &
S0t é\d ]
: : ’ et ’ S o
. /6 180 250 T
= ' i
§ U éggéé ---------- FOTFQ~ """ ,
c t 0
= 75 K ]
5° &}270
) v
0 0 80 10 240 280 320

0
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Hinh 2. Puong phu thudc dién tro theo nhiét do cua
Lag7Cag3Mng sFeg 505 khi khong co tir truong ngoai (ky
hi€u mau den) va trong tir truong 1T (ky hi€u mau do)

C6 thé thdy trén hinh 2, tic dung cia tir
truong khong 1am thay d6i dang ké dién tré cua
vat liéu Lag,Cag3Mng sFeg s03. Két qua nay trai
nguoc voi hiéu ung tir dién manh duogc phat
hién trong hé vat liéu thé hién tinh chat tir thuy
tinh dam spin. Lag7Cap3MngsFeysO3 thé hién
tinh dan dién moi & ving nhiét do 16n hon 180
K véi dp/dT < 0. O ving nhiét do thap hon 180
K manganite thé hién tinh dan kim loai voi
dp/dT > 0, khi tiép tuc ha nhiét d6 dién tré hau
nhu khong d6i ¢ dudi nhiét 46 dong dic cua
dam sit tr T, ¢ = 70 K. Xung quanh nhiét 6 7;.
=250 K xay ra sy thay doi bat thuong cta dién
tré sudt chimg to su thay ddi co ché truyén dan
trong vat liéu trén. Mayr va cac cong su da chi
ra rang tinh chat dan dién cua hé tron pha tir co
thé gidi thich dua trén mo6 hinh mang dién tro
ngéu nhién voi1 su dé)ng tdn tai cac dam c6 do
dan khac nhau [18]. Su thdm ngudng cia dién
tr& suét trong cic manganite dugc xem 1a cach
tiép can hop ly dé giai thich sy thay d6i cia
dién tré suat theo nhiét do. Su bién thién di
thuong cua do dan tai cac diém chuyén pha tir
xdy ra chung té su twong quan manh gitta tinh



Dang Ngoc Toan / Tap chi Khoa hoc va Cong nghé - Dai hoc Duy Tdan 6(25) (2017) 6-11 9

chit dién va tinh chat tir caa vat liéu nghién
cuu.

Pbi v6i vat liéu manganite dé giai thich co
ché truyén din ¢ ving dién moéi, su phu thudc
nhiét d6 cua dién trd suat thuong dugc giai
thich theo cac s6 md hinh sau [19-21]: i) md
hinh kich hoat nhiét In(p) ~ (E./kT), ii) m6 hinh
budc nhay 1an can gan nhat (nearest — neighbor
hopping — NNH) In(p/T) ~ (E/kT); iit) md hinh
budc nhay khoang bién dbi Mott b qua twong
tac dién tir - dién to (Mott’s Variable Range
Hopping — Mott VRH) In(p/T"™) ~ (T/T)"* v6i m
= %/, hodc ?'/4, va iv) mo hinh budc nhay
khoang bién d6i Shklovskii-Efros tinh dén
twong tac dién tir - dién tir In(p/T") ~ (Ty/T)"*
véi m ="/, hodc */s.

Két qua khép ham sb li¢u thyc nghiém su
dung cdc mo hinh trén dugc trinh bay trén hinh
3. C6 thé thiy rang cac md hinh trén mo phong

kha tot sb liéu thuc nghiém thu dugc. Ahn va
cac cong sy da chi ra réng do khac biét vé cau
tric nang luong dién tir cia i6n Fe va Mn nén
viéc chuyén doi dién tir giita chiing bi cdm [9].
Chinh vi thé, ddi véi vat liéu manganite su thay
thé cac ion Mn’" bang cac ion Fe’ lam xuét
hién cac tim biy d6i voi cac dién tir dich doi eg
ngan can su nhdy cua chung gilta cac di¢n tir
lan can. Va déi véi cac vat ligu trén, co ché dién
dan twong tmg md hinh budc nhay khoang bién
d6i. Két qua phan tich s liéu cho thdy rang mo
hinh budc nhay khoang bién d6i Mott véi p =
1/4, m = 25/4 cho két qua khép ham phu hop
nhét (bang 1). Chinh vi thé, chiing t6i cho rang
doi voi vat liéu Lag,Cag3MngsFeosO;s tinh dan
dién & vung dién mdi chu yéu theo co ché budc
nhay khoang bién d6i Mott.

T T T
a) / A A A A A A A A
B=1T 41
6L 4
< B=0T 10 =
= 57 1 X
- =
41 =
4L o
1-2
VRH Mott NNH
3| i
1 1 1 1 1 1 1 1
0.0032 0.0040 : , 0.0048 0.0056  0.0032 0.0040 . ; 0.0048 0.0056
'K T (K
T T T T
c) m=21/4
D 1 E
&L ~
& 3
= 1 =

L VRH Mott |

VRH SE

L 1 1
0.25 0.26 0.27

TM(K—M)

1 1
0.070 0.075

)

1
0.065
T

1
0.060

12 =L

(K

Hinh 3. Két qua khép ham s6 lidu dién tro theo nhiét d6 cua LagCag sMng sFegsO;
theo cac mo hinh truyén dan nén trén

Bang 1. Hé sd twong quan R cia viéc lam khép sa dung cac md hinh do

dan doi voi

Lag 7Cag3Mng sFe( 50s.
B=0T B=1T
260-320K | 180-260K | 260 -320K | 180 -260 K
TA p=1,m=0 0.99932 0.93741 0.99982 0.96623
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NNH p=1l,m=1 0.99935 0.99625 0.99982 0.99700
p=12,m=5/2 0.99917 0.99917 0.99962 0.99932
SE-VRH
p=12,m=9/2 0.99929 0.99945 0.99967 0.99952
p=14,m=21/4 |0.99957 0.99980 0.99981 0.99983
M-VRH
p=14,m=25/4 1|0.99960 0.99982 0.99983 0.99985

Trong md hinh nay, théng s6 T, duoc xac
dinh nhu sau [20]:

e 0

kyN(E.)a

Voi kg la hflng $b Boltzmann, N(Er) 1a mat
do trang thai & mirc Fermi Ep, va a la d6 dai
dinh xtr. B¢ dai budc nhdy trung binh R, va
ning luong nhay W, lan luot co thé xac dinh
theo biéu thirc sau [20]:

3 T 1/4
R, ==a % | , 2
P T3 (Tj (2)

W'h :%kBT1/4]—2)3/4, (3)

Gia tri thyc nghiém thu dugc 75" 1an luot 1a
308.4(5) K" va 97.6(4) K" dbi vé6i vung nhiét
do trén va dudi nhiét do hinh thanh dém sat tir.
Dua theo cong thic (2) va (3) ching ta ¢ thé
thdy rang gia tri budc nhay trung binh R, va
ning luong nhay W;, dbi voi trang thai dam st
tir thap hon nhiéu so véi gia tri ddi voi pha
phan sit tir. Diéu nay chimg to vai trd quan
trong cta kénh truyén dan théng qua cic dam
sat tir nano d6i véi vat lidu trén. Khi nhiét do
giam kich thudc cac hat sit tir ting 1én va su
giao thoa giita cac dam sit tir hinh thanh kénh
dan kim loai sat tir va kéo theo chuyén pha dién
moi — kim loai.

4. Két ludn

Trong nghién ctru ndy tinh chit tir va tinh
dg.l’l dlén cua Vé.t héu La0,7Cao,3Mno,5Feo,503
dugc khao sat. Két qua thuc nghiém cho thay
réng trang thai tur cua vat li€u ¢ nhiét do thép

phtic tap bao gém céc hat nano sat tir dong ton
tai v&i pha phan sat tir dai loai G. Tinh dan dién
ctia vat liéu nay bién thién di thuong duoc phat
hién tai cac diém chuyén pha tir. Diéu nay
chung t6 mbi lién hé chit ché gifra tinh chat tir
va tinh chat dién trong hé vat liéu trén. Co ché
hinh thanh tinh chat tir va co ché truyén din da
dugc giai thich cy thé.
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Tém tit

Trong bai bdo nay, chung t6i nghién ctru anh l}u(’mg clia bién dang 1én tinh ché‘g dién tr cua graphene vdi cac lién két
dan xen bang mo hinh dién tir lién két chat. Két qua tinh toan cho thay réng, bién dang va lién ket dan xen c6 thé lam
xuit hién ving cim trong graphene Gia tri cua khe nang lugng la l6n nhit khi graphene bi bién dang theo hudng 6 =
w/4 trong khi d6 graphene van giltr nguyén khe ning luong bang khéng trong trudng hop no6 bi bién dang theo huong 0

=0 hay 6 = /2 . Cac tinh toan cua ching tdi cling cho thy rang, anh ~huong cua cac lién két dan xen 1én tinh chat dién
tir ctia graphene 1a khong dang ké. Diéu nay hoan toan trai ngugc v6i dng nano carbon hay graphene nanoribbon.

Tir khéa: Graphene bién dang, lién két dan xen, lién két manh

Abstract

In the present work, we consider the effect of strain on the electronic properties of graphene with bond alternation by
tight binding approximation. Our calculations show that the strain and bond alternation may result in the appearance of
the energy gap in graphene. The value of the gap is greatest when graphene is deformed in the direction of 6 = n/4 while
graphene retains the zero energy gap in case it is deformed in directions of 6 = 0 or 6 = /2 . Our calculations also show
that the effect of bond alternation on the electronic properties of graphene is negligible. This is in contrast to carbon
nanotubes or graphene nanoribbons.

Keywords: Strained graphene, bond alternation, tight binding
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1. Mé dau nghién ctru, dgc biét 14 trong hai thap nién gan day.
V61 nhiing tinh chat vat Iy di thuong, vat liéu nano

Vat liéu nano carbon 1a d6i tuwong duoc rat . N o
Coy vng Cue carbon dugc ky vong s€ dem lai nhiéu ung dung

nhiéu nha khoa hoc cé 1y thuyét 1dn thyc nghiém
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trong cac thiét bi nano, ddc biét 1a thiét bi dién tur
nano, va graphene [1] 1a mot trong s6 chuing.

Ciu tric vung ning luong dién tir cua
graphene d3 duoc nghién ctru tir rat sém [2].
Tuy nhién, graphene dac biét dugc chu y tir
nam 2004, sau khi don 16p graphite dugc boc
tach thanh cong [1]. Bing nhiéu phuong phap
khac nhau, tinh chat dién tir va truyen dan cua
graphene da dugc nghién ciru [3—5]. Anh hudng
cia bién dang tryc 1én tinh chit dién tir cua
graphene ciing da duoc nhidu nhoém nghién ctru
[6,7]. Str dung ca ly thuyét phiém ham mat do
va gan dung lién két manh, nhom cua Ribeiro
d3 nghién ciru anh hudng ctia bién dang truc 1én
ciu triic ving ning luong dién tir cling nhu su
thay d6i gia tri cia cac tham sd nhay nut
(hopping parameter) trong graphene [8]. Cé&c
tinh toan nay da chi ra rang, cac tham sb nhay
nat chang nhimg phu thudc vao cuong do va
hudng ciia bién dang ma con phu thudc rat 16n
vao khoang céach gilta cac nguyén ti carbon,
nghia 1a chiéu dai lién két C—C.

Str dung mo6 hinh lién két manh, Reich va
cac cong su da nghién ctru mot cach chi tiét tinh
chat dién tur cua graphene [3]. Cac tinh toan nay
da chi ra rang, tham sd nhay nit va tuong tac
gilra cac nguyén tu carbon trong mang lyc gidc
dong vai tro rit quan trong trong tinh chat dién
to cua graphene. Cling bang phuong phap lién
két manh va 1y thuyét dan hoi tuyén tinh, khi
khong xét dén twong tac electron-phonon, nhém
ctia Pereira d3 quan sat duoc su xuat hién khe
ndng lugng trong graphene [7]. Tuy nhién,
trong gi6i han bién dang khong qua 20%, khe
nang luong nay 1a twong dbi nho.

Trude day, vat liéu nano carbon véi céc lién
két dan xen d3 dugc nhiéu nhom nghién ciru.
Tinh cht dién tir ctia 6ng nano véi cac kiéu lién
két dan xen da dugc nghién ctru bang mé hinh
dién tur lién két manh [9]. Cac tinh toan nay da
chi ra rang da c6 sy xuat hién ving cim trong
dng nano carbon khi c6 mit cua cac lién két dan
xen kiéu Kekule trong mang luc gidc cta né.
Bén canh d6, bang cach két hop giita mo phong
luong tur va tinh toan bang mo hinh dién tir lién
két chit, nhom cua Poklonski dd nghién clru
anh huong cua cac lién két dan xen trong dng

nano carbon 1én tinh chit dién tir va sy chuyén
pha cu tric ciing nhu sy chuyén pha ban dan —
kim loai trong ong nano carbon [10-13]. Su
hién dién cua cac lién két dan xen trong mot hé
mot chiéu khéac cla vat ligu carbon, do 1a dai
nano graphene, ciing da dugc nghién ctru bang
cac phuong phap khac nhau [14-16].

Trong bai bdo nay, chiing t61 nghién clru anh
hudng cua bién dang truc 1én tinh chét dién tur
ctia graphene véi cac lién két dan xen bang mé
hinh dién tir lién két chiat. Anh huéng cia
cudng do va hudng bién dang 1én do rong ving
cdm cua graphene ciing di duoc nghién ctu.

2. Phuong phap tinh toan

Trong mod hinh dién tir lién két chat, phé nang
lugng dién tir cia graphene bién dang dugc cho
boi [2,7]:

-

E®) =

+2013 cos[E(r} - 13)] + 2413 cos[E(rZ - ﬁ)]}

g . (1)
trong d6 k 14 vector song hai chiéu, ri(i=1,23)
la vector vi tri ctia cdc nguyén tir carbon va t; la
tham s6 nhay nut.

R
+ {tf + 8+ 8+ 2111 cos[k(7} - )]

Trong Iy thuyét dan hoi, vector vi tri ciia cac
nguyén tir carbon c6 thé dugc xac dinh thong
qua tensor bién dang A [7]

7i = (1+ Mo, (2)

voi Toi va Ti 1a cac vector vi tri clia cac nguyén
tr carbon trude va sau bién dang. Tensor bién
dang A c6 thé viét duéi dang [7]

A :( €11 & )
€12 &2
sin@ — o cos’ (1 +0)cosBsinb

- 8( (1 +0)cosfsind cos?d— o sin®6

3)

trong d6, o 1a ti s6 Poision va 0 1a goc hop bai
hudng bién dang va truc OX nhu trén hinh 1.

Trong cau truc graphene véi cac lién két
dan xen nhu trén hinh 1, ching t6i gia su rang,
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mang graphene duoc chira hai loai lién két C—C
c6 chiéu dai khac nhau lan luot la a va b . Str
dung cong thirc (2), ta c6 thé d& dang xac dinh
dugc cac vector lién két C—C trong graphene
bién dang véi céc lién két dan xen.

Céc tham sb nhay nut t; co thé duoc tinh
thong qua chiéu dai lién két C—C cua graphene
bién dang r; bang cach st dung cong thirc
Harrison [17] t; = to (ao/ri)? v6i ap =1.42 A vart,
=2.7 eV la chiéu dai lién ké C-C va tham s6
nhay nuat cua graphene ly tudng [3]:

2

t, &ty %o
1732 +e1)%
2
a
Lef 0{_ ; 5
1 V3
bz (1 +EE]\_1 —7312 +z€zz)
2
a
ty %ty £

2
b2( 1+= 811+\/§Elg+ Egg)

Su sai khac vé chiéu dai & cua céac lién két
C—C trong graphene véi cac lién két dan xen c6
thé dugc xac dinh bang cach sir dung gia thuyét
cia Fujita va cong su [14]. Gia thuyét nay
ngam dinh rang, a = ap + & va b = ap — & trong
d6 & c6 thé 1a sé 4m hoic duong.

4
k’ﬂ‘ﬁ”m

Hinh 1: Cau trac nguyén tir cia graphene véi cac lién két
dan xen.

3. Két qua va thao luin

Cac tinh toan cua ching t61 dé cho thay rang,
trong mot sd truong hop, blen dang va cac lién
két dan xen c6 thé lam xuat hién mot khe nang
luong trong graphene. Hinh 2 md ta su xuat

hién vung cAm trong graphene thong qua mit
cit cia cau trac ning luong cia graphene véi
lién két dan xen doc theo k, = 0. Gia trj ‘nang
luong thap nhit twong tGng véi vi tri diém K
trong khong gian mang dao.

g b—— 5=0.02A;0=n/4
— 5=2%
=8%
6 |- — £ =10%

Energy, eV
+a
1

0 0.5 1.0 1.5 2.0
ke, A7

Hinh 2: Sy xuat hién ving cAm cua graphene bién dang.

Su phu thudc ctia ndng lugng vung cAm cua
graphene bién dang dugc md ta trong hinh 3.
Nhu mét vi dy, trén hinh 3(a) biéu dién su phu
thuoc cua khe nang lugng cua graphene cé cac
lién két dan xen voi & = 0.02 A vao do bién
dang £ . Ching ta thiy rang, véi £= 0 hoic
£= 0 riéng 1¢, niang lwong ving cam phy thudc
tuyén tinh vao d6 bién dang€ ; duoc chi ra trong
hinh. Bén canh d6, gia tri cia ving cam Eq gan
nhu d6i xtmg véi nhau qua tryc thing dung di
qua diém £=0 . Khi giit nguyén d6 bién dang
nhung khac nhau vé d6 1éch chiéu dai lién két 3,
ning luong ving cim 1 16n nhit theo huéng
bién dang 0 = 7/4 . Hinh 3(a) ciing chi ra ring,
graphene véi cac lién két dan xen c6 do rong
luén luén bang khong trong truong hop néd bi
bién dang doc theo truc armchair (8 = 0 ) hodc bi
bién dang doc theo truc zigzag (0 = /2).

Niang luong ving cidm dbi xtng qua mot
duong thang dting di qua diém tai 6 = /4 trong
hinh 3(b). Tir hinh 3(b), chiing ta thiy rang anh
huong cua lién két dan xen vao ning luong
ving cdm cua graphene bién dang 1a khong
dang ké. Chang han, tai £=7% va 0 = n/4,
ning lugng ving cim ciia graphene bién dang
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v6id=0va s =003 A lan lugt 1a 1.39 eV va
1.41 eV. Trong truong hop nay su khac nhau

ning luong ving cdm 1a rdt nhé mic du &
=0.03 1a twong ddi 16n.

Hinh 3: Sy phu thudc cua viing cAm ciia graphene vao cudng d6 £ va hudng bién dang 6.
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0.85 - " L " 1 L 1 L 1
0 0.01 0.02 0.03 0.04
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Hinh 4: Anh huong cta cac lién két dan xen 1én d6 rong
cung cam cuia graphene

Khong giéng voi vat liéu nano carbon mot
chiéu, chang han nhu dng nano carbon va dai
nano graphene. C4u trac hinh hoc va bién dang
tryc anh hudng rat 16n dén tinh chat dién tir va
truyén dan cua Ong nano carbon [12] va dai
nano graphene [15,16,18]. Bac biét nang lugng
vung cAm cua chung phu thuéc manh vao su sai
khac do dai lién két, lién két dan xen trong ong
nano carbon va dai nano graphene. Bén canh
do, lién két dan xen co vai tro quan trong trong
su xuét hién cua su chuyén pha ban dan—kim
loai trong 6ng nano carbon hay dai nano
graphene [10,12,15]. Anh huéng cua lién két

dan xen 1én ning luong viing cdm ciia graphene
bién dang dugc minh hoa trong hinh 4. Ning
lugng vung cAm phu thude tuyén tinh vao su sai
khac do dai lién két 8. Nang lugng ving cam
tang 1én chi 2% khi & tang tir 0 dén 0.04 A.
Trong truong hop 6 = 0 va 0 = /2, d§ rong
ving cdm cua graphene la bang khong va
khong phu thudc vao su sai khac d6 dai lién két
& nhu biéu dién ¢ hinh 3(a).

1.85 T T T T T ¥ T v |
i - 5=003A,0=0 |
1.80 —a— §5=003A,0=x2
- L5 L ]
=
= 170 - 7]
1.65 + 7]
1.60 | L | . 1 s | L !

€%
Hinh 5: Anh huéng cua bién dang 1én vector séng Fermi
ctia graphene véi cac lién két dan xen

Khi c6 mat cua lién két dan xen va bién dang
truc, kich thudc vung Brillouin thr nhat cua
graphene bién dang s€ thay do6i dan dén thay doi
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hing s6 mang. Sy thay doi gia tri cua hing sb
mang s& keo theo su thay d6i vi tri cuc dai ciia
ving hoéa tri va cuc tiéu cta ving dan. Truong
hop mang graphene bi bién dang theo hudng 0
=0 va 0 = /2, graphene bién dang van giit
ning lugng vung cam bang khong nhung vector
song Fermi s& dich chuyén doc theo truc Ox.
Trong hinh 5 ching t6i biéu dién su phu thuge
cua vector song Fermi vao do bién dang tai
mot sd gid tri khac nhau cua § trong truong hop
graphene bi bién dang theo hudng 6 =0 va 0 =
/2. Ta thiy rang trong trudng hop 0 = 0, vector
s6ng Fermi kg phu thudc tuyén tinh vao do bién
dang  trong khi sy phu thudc cua kg vao do
bién dang  trong truong hop 6 = w2 dugc
minh hoa nhu mot nhanh hypebol. Hinh 5 ciing
cho thiy rang, anh huéng cta cac lién két dan
xen 1én sy dich chuyén cta kg ciing khong dang
ké. Su thay doi vi tri ctia vector song Fermi
dong vai tro quan trong trong cac bai todn xac
dinh gi tri cia dong dién chui ngam trong cac
hé vat liéu cacbon nhiéu 16p [19].

4. Két luén

Trong bai bao nay, ching t6i da nghién
clru anh hudng cta bién dang truc 1én tinh chét
dién tir clia graphene véi cac lién két dan xen.
Khac véi Ong nano carbon hay graphene
nanoribbon, anh hudng ctia cac lién két dan xen
lén tinh chat dién tor cua graphene la khong
dang ké. Tuy thudc vao huong bién dang,
graphene c6 thé tro thanh ban dan véi mot ving
cAm duoc mé ra ¢ lan can muc Fermi. Vung
cAm cua graphene 1a 16n nhat khi huéng bién
dang hop v&i truc armchair mot goc bang /4 .
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Tom tat

Trang thai ngung tu exciton trong kim loai chuyén tiép dichalcogenides dudc khao st bang viéc nghién ctiu md hinh
Falicov-Kimball hai chiéu mé rong c6 ké dén tuong tic dién ti - phonon. Trong gan diing Hartree-Fock, chiing tdi da thu
dugc hé phuong trinh tu hgp cho phép xdc dinh ddng thoi ca tham sb trat ty trang thai ngung tu exciton va bién dang mang.
Khi nhiét d6 du thip, tham sb trat tu trang thai ngung tu khac khong, chUng to trang thai ngung tu cia cac exciton trong
hé dugc thlet 1ap. Khi nhiét do ting, tham sd trat tu giam va khi nhiét do 6 mot gi6i han du 16n, trang thai ngung tu bi phd
v3 va hé 6n dinh & trang thai plasma ctia dién ti va 16 trong. Khi cuong do tuong tic nhd, exciton ngung tu & dang BCS.

Tir khéa: ngung tu exciton, dichalcogenide kim loai chuyén tiép, gin diing Hartree-Fock

Abstract

Excitonic condensation in dichalcogenides is investigated in the framework of the 2D extended Falicov-Kimball model in-
voling the electron - phonon interaction. Adapting the Hartree-Fock approximation, we have derived a set of self-consistent
equations determining simutaneously the excitonic condensate order parameter and the lattice distortion. At a sufficiently
low temperature, the condensate order parameter is non-zero, the condensation state of excitons is estabished. Increasing
temperature, the order parameter decreases and if the temperature is larger than a critical value, the order state is broken
and the system settles in a plasma state of unbound electrons and holes. For small interactions, one finds the BCS-type
excitonic condensation state.

Keywords: exciton condensation, transition metal dichalcogenides, Hartree-Fock approximation

© 2015 Ban quyén thudc Dai hoc Duy Tan

Emails: dothihonghai®@humg.edu.vn (P6 Thi Héng Haéi), phanvannham@dtu.edu. vn (Phan Van Nham)



18 P. V. Nhdm / Tap chi Khoa hoc va Cong nghé - Pai hoc Duy Tdn 6(25) (2017) 17-21

1. M6 dau

Trang thai ngung tu cip dién ti - 16 trong hay
trang thai dién moi exciton (excitonic insulator - EI)
xuét hién trong cac hop chit c6 tinh chit chuyén pha
ban kim loai - ban din di dugc dé xuit vé mit ly
thuyét hon 60 nim truc [1]. Tuy nhién, trong thuc
nghiém ngudi ta rat khé dé€ quan sét dugc trang thai
ngung tu nay. Trong nhiing nim gan diy, ngudi ta
da tim ra nhiéu vt liéu, c6 trién vong quan sat dugc
trang thai ngung tu exciton. Viéc nay da thic day nd
luc nghién citu ly thuyét mot cach sau sic hon nita
vé trang thai EI. V6i exciton, Iuc hit Coulomb giiia
dién ti va 16 tréng déng vai trd quyét dinh hinh thanh
céc trang thai lién két. Tuy nhién, mot sd thi nghiém
gan day trén vit liéu ban kim loai, dichalcogenide kim
loai chuyén tiép gia hai chiéu 17 - TiSe; [2, 3], da cho
thiy su bién dang mang tinh thé 12 dang k&, anh hudéng
1én sy ton tai trang thai EI. Nhu vay, viéc nghién cifu
ky ludng cac anh hudng 1én sy hinh thanh trang thai
EI trong hé bao gom c4 tuong tic dién ti - phonon va
tuong tac Coulomb Ia rat can thiét.

Vé mit Iy thuyét, su bién dang mang gay ra trang
thai EI da dudc nghién cttu mdt cach sau sic, tuy
nhién, méi chi diing § trang thai co ban, tic la tai
nhiét d6 khong [4], hoidc bd qua anh hudng cta thé
Coulomb [5]. Véi dang siéu 16ng, trang thai EI c6 thé
xuét hién tai nhiét do hitu han, con khi nhiét do6 cao,
n6 c6 thé bi bién dang bdi su thing gidng nhiét. Vi
vay, nghién cttu anh hudng cta nhiét d6 1én trang thai
EI 1a rat can thiét. Cdc gian dd pha xdc dinh ving
EI theo nhiét do va ap suit da dugc thiét 1ap nho dit
liéu thuc nghiém, trong d6 nhin manh ring exciton
chi ngung tu & nhiét do thap véi 4p suit trung binh
quanh vi tri chuyén giao ban kim loai-bdn dan [6].
Néu bo qua lién két dién tif - phonon, gidn do pha clia
trang thai EI da dugc kho sét ly thuyét trong mo hinh
Falicov-Kimball mé rong [7].

Dichalcogenide kim loai chuyén tiép 1a vat liéu c6
kich thudc vo cling méng, hita hen dugc ding dé ché
tao thiét bi do 4nh sang, siéu tu dién, ban din siéu
mong trong céc thiét bi cong nghé cao,... Thém vao
do, chiing con la vat liéu ly tudng cho viéc quan sat
trang thdi EI cling nhu cdc nghién ctiu vé trang thai
kich thich exciton thdng qua cac phép do quang hoc
ngay c4 & nhiét do phong. Dic biét, dé€ ting dung trong
cong nghé, viéc nghién citu anh hudng cia nhiét do
lén trang thai ngung tu exciton cla cac loai vat liéu
nay la cuc ky quan trong.

Trong bai bdo nay, ching toi 4p dung gan diing
Hartree-Fock d€ nghién cifu su hinh thanh trang théi

EI trong dichalcogenide kim loai chuyén tiép thong
qua khio sat mo hinh Falicov-Kimball hai chiéu mé
rong c6 ké dén tuong tc dién tif - phonon. Py 12 mot
phuong phdp tiép can trudng trung binh nhung cho
phép tach riéng ra dbi v6i cac tham sb trat tu exciton.
Trong trudng hop mot chiéu, md hinh nay da dugc
nghién citu va cho thiy rang & nhiét do bang khong,
EI ton tai v6i su dich chuyén mang chi xay ra néu lién
két dién t-phonon 16n hon mot gid tri t6i han [4].
Mic du bd qua sb hang thing gidng nhung gan ding
Hartree-Fock van cho thiy su tuong quan ctia hé dién
tl mot cach diy du [8]. Bing viéc giai hé phuong trinh
tu hgp thu dudc, ching t6i xac dinh sy phu thudc cta
tham s6 trat tu trang thdi ngung tu exciton vao nhiét
dd. Nho d6, ban chit cda trang thdi ngung tu trong
dichalcogenide dudc thio luAn mot cach chi tiét.

Bai bao dugc chia thanh 4 phan. Trong dé, chiing
t6i trinh bay md hinh Falicov-Kimball hai chiéu mé
rong khi c6 tuong tac dién tii - phonon & phan 2. Trong
phan nay, chiing tdi 4p dung ly thuyét Hartree-Fock
cho m6 hinh va rut ra hé phuong trinh ty hdp cho
phép xdc dinh tham s6 trat tu trang thdi ngung tu cip
dién i 16 trong. Két qua tinh s6 va thao luan dudgc thé
hién & phan 3. Cudi cung, phan 4 trinh bay két luan
cta bai bao.

2. M hinh va phueng phap 1y thuyét

Hamiltonian cia m6 hinh Falicov-Kimball mé
rong bao gdm tuong tdc dién td-phonon dudc viét
trong khong gian xung lugng nhu sau

H = %sﬁcltck + %gl{ F fic + woXblbg +
q

+7_{e—h + ?{e—ph ” (1)

trong d6, hai s6 hang dau 1an ludt 1a ning ludng cla
hé dién ti & dii din va 16 trdng & dai héa tri khi
khong tuong tic. S6 hang thi ba mo ta phan dong
ning ctia phonon véi ning lugng khong tan sic wy. O
day, cf (ci). £ (fi) va by (bq) tuong ting 1a cdc todn
t sinh (hdy) dién td, 16 tréng c6 xung luong k va
phonon xung lugng q. Céc hé thiic tan sic cho dién ti
¢ va 16 trong f dudc cho béi:

C’f

g’ = & — Ty — ()

v6i £ 1a ning lugng tai nit cta dién ti ¢ va 16 tréng
f. Su khac nhau cta hai gia tri nang lugng nay cho
ta mic do xen phu ctia hai dai ning lugng. 1/ 1a tich
phan nhay nit, thong thudng ¢+ dudc chon nhé hon 1

dé chi bé rong dai ning lugng nay hep hon, thé hién 16
trong trén dai héa tri kém linh dong hon dién tif trén
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dai dan. Trong hé hai chiéu, y = 2 (COS k, + cos ky)
va u 1a thé héa hoc.

Trong Hamiltonian (1), hai s6 hang cubi 1an luot
mo ta tuong tic Coulomb giita dién ti - 16 trong

4 t t
7—{e—h = N Z Ckl+qck2fk2_qfk1 s (3)

kik2,q

va tuong tac dién tir - phonon

Hopi = \/—Z[.ﬁqffk b1y +ba) + He |, 4

trong d6 g 1a hing sb tuong tic dién tii - phonon, U
12 cudng do thé tuong tic Coulomb giita dién ti - 16
trong va N 1a sb niit mang tinh thé. Tai nhiét d6 du
thap, cac cip dién tif - 16 trong lién két vé6i xung luong
hitu han Q = (7, 7) c6 thé ngung tu, dugc thé hién bdi
gia tri mat do cip dién ti - 15 trong dy, = (cLka)
khéc khong.

Trong gan ding Hartree-Fock, cic sd hang thiing
giang do tuong tac dugc bd qua, khi d6 ta thu duge
Hamiltonian hiéu dung

WHF:%[Sk ka+8ffk k-l-V( k+ka+HC)]

+VNR(b o +bq) +wo ) bDibg, ()
q

trong d6, nang lugng kich thich dién t& hiéu dung

dudc cho boi

~cf
&k

(6)

= si’f +Un

voint = & %@(ck) van/ =1 X I fio) 1an lugt 1a mat
dd hat dién ti va 15 trong.

Trong Hamiltonian (5), tham s6 dic trung cho su
lai héa giita dién ti va 16 tréng goi 1a tham sb trat tu
trang thai EI

8 pi
V=—"_Ab
VN @

Tham sb trat tu khac khong thé hién hé & trang thai
ngung tu ctia cip dién ti-15 trong.
Bing cach dinh nghia toan ti phonon méi

U
+hQ) =~ {Guoh) (D)

Bl = bj + VN (h/wo) 6qq . (®)

va st dung phép bién ddi Bogoliubov, Hamiltonian
(5) dugc chéo hda hoan toan va c6 dang

Weff = Z [Ell(Cika + EIZ(C;kCZk] + wo Z B;Bq,
k

q
)
trong d6, cac nang lugng trang thai gia hat dugc cho
bdi

8f+8 sgn(éf—é" )
E1,2 _ k+Q + k k+Q A 1
Kk ) ) k> ( 0)
véi
& _x ) 211/2
Ak = [(& — 8, o) + 4V (1)

Tir phuong trinh (9), ta ¢6 thé xdc dinh dugc mat do
cip dién ti-16 trong

di = (el /) = ~sen (8]~ &) [F(ED - FED] -

(12)
v6i f(Ex) 1a ham phan bd Fermi-Dirac. Trong trudng
hop ndy, dy cling dudc xem 1 tham sb trat tu trang
thai ngung tu exciton.

3. Két qua tinh s6 va thao luan

Trong phan nay, ching t6i trinh bay két qua tinh
s6 d€ thao luan biic tranh chuyén pha trang thai ngung
tu clia ciip dién ti - 16 tréng trong md hinh dugc mo
td & phan trudc. Két qua dugc tim ra tif viéc gidi s6
cc phuong trinh ty hop (7), (12) xuit phat tit mot sb
gia tri ban dau cda di va (bg). Ung véi mdi gia tri
nhiét do, ching ta s& xdc dinh dudc tham sb trat tu
trang thai ngung tu cip dién ti - 16 tréng V. Hé sé
¢ trang thai ngung tu exciton khi V khac khong, va
ngudc lai, V = 0 thé hién hé ton tai trong trang thai
trat tu hay trang thdi plasma ctia dién ti va 16 trong.
Trong bai toan nay, ching toi chon hé hai chiéu véi
N = 100 x 100 nit mang, va gia thiét sy khac biét
gilfa cac ning lugng tai nit ctia dién td va 16 tréng 1a
& — &/ = 1. D& thuén tién, chiing t6i chon || = 1 coi
la don vi ctia nang lugng va tinh toan véi cac gia tri
¢d dinh: ¢/ = 0.3, wy = 2.5 trong vung lap didy mot
ntia, tic 1a n° + n/ = 1. Thé héa y vi vy dudc thay
d6i d€ thda man diéu kién trén. Cac két qua tinh toan
dugc thuc hién trong donvi A = ¢ = kg = 1.

Hinh 1 cho thiy tham s trat tu trang thdi ngung tu
exciton V nhu 1a ham cda nhiét d tai cac gia tri khac

nhau ctia hing s tuong tic dién ti - phonon g ciing
nhu cudng do thé tuong tic Coulomb U. Tir do thi ta
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Hinh 1. Sy phu thudc vao nhiét do ctia tham sb trat tu trang thai ngung tu cip dién tif - 16 trbng V: (a) ing véi cac gia tri khac nhau cia

U khi g = 0.8; va (b) tng vdi cac gia tri khac nhau ctia g khi U = 1.

nhan thy trang thai ngung tu cip dién tif - 16 tréng 6n
dinh & nhiét do thip. Diéu d6 tuong tu nhu trudng hop
siéu dan va déng diéu nay hoan toan tring hop véi su
phu thudc ctia tham s6 trat ty trang thai siéu dan vio
nhiét do. Tham s6 trat tu trang thai EI gidm néu nhiét
dd ting 1én va bién mait hoan toan & nhiét do t6i han
T.. Do d6 T, dudc coi 1a nhiét do chuyén pha trang
thai ngung tu cip dién ti - 16 trbng. Hinh 1(a) cho
thiy nhiét do chuyén pha va tham sb trat tu trang thai
ngung tu exciton cang 16n khi cudng d6 thé Coulomb
cang 16n. Két qua nay tuong dong véi két qua da dugc
cong bd trong [9] khi cic tac gia tinh toan ly thuyét
bing phuong phap chiéu két hop tai chuin héa cho md
hinh Falicov-Kimball m& rdng nhung bd qua tuong
tac dién ti - phonon. Theo hinh 1(b), nhiét do chuyén
pha gidm béi viéc ha thip hing s tucng tac dién ti -
phonon. Két qua nay van tuong dong véi két qua ma
nhém tac gia thu dudc trong bai toan bd qua tuong
tac Coulomb [5]. Tang cudng do tuong tac dién ti -
phonon, ta nhan thiy tham s6 trat tu trang thai ngung
tu cip dién ti - 16 tréng ting trong toan thang nhiét
do. Piéu nay tuong tu nhu trong ly thuyét BCS, trong
d6 su ngung tu ctia cac cip Cooper dudc diéu khién
bdi tuong tac dién ti - phonon. Ro rang vung gidi han
trang thai EI dudc md rong khi tuong tac dién ti - 10
trong va tuong tac dién ti - phonon cang 16n. Nhiing
két qua nay ciing hoan toan phul hop véi nhiing dit liéu
thuc nghiém dugc thuc hién trén vat liéu gi hai chiéu
IT - TiSe, [3]. Piéu nay xdc nhan phuong phép tiép
cin truong trung binh & nhiét do thip van hoan toan
phll hop d€ nghién ciiu ban chit trang thdi ngung tu
exciton.

Dé thiy rd hon anh hudng clia nhiét do 1én ban

chét trang thai ngung tu exciton trong hé, ching toi
mo ta su phu thudc clia tham s trit tu di vao xung
lugng trong viung Brillouin thi nhit & cic nhiét do
khac nhau khi U=1 va g = 0.8 trong hinh 2.

Hinh 2 cho thiy khi ¢b dinh cudng do tuong tic
dién t - phonon va thé Coulomb véi gi4 tri khong qué
16n, nhiét d6 tang lam gidm manh gia tri ctia tham
s6 trat tu. Trong trudng hop nay, tham sb trat tu cé
gia tri cuc dai tai cac xung lugng xung quanh xung
lugng Fermi. Tham sb trat ty gidm manh khi xung
lugng nam ngoai xung lugng Fermi. Tham s6 trat tu
gin nhu biang khong tai cic xung lugng gan bién viing
Brillouin. Piéu nay khang dinh chi nhiing cip dién tir
- 16 tréng ndm xung quanh miic ning lugng Fermi,
ung véi xung lugng Fermi méi dong vai tro ghép cap
hinh thanh trang thdi lién két, miic Fermi déng vai tro
quan trong quyét dinh trang thai ngung tu clia exci-
ton. Ta ciing nhin thiy trong ca ba hinh, mit Fermi 12
16n. Ro rang bic tranh niy hoan toan gidng vdi biic
tranh siéu dan thuong dugc mo ta bang 1y thuyét BCS
(chi nhitng dién tii v6i spin trai chiéu xung quanh mic
nang lugng Fermi méi dong vai tro ghép cap Cooper).
Vi vy, trang thdi ngung tu cia cdc cdp dién to - 10
trong trong trudng hop nay thudng dudc xem 1a trang
thai ngung tu exciton dang BCS. Viéc tang nhiét do
lam phéd v& trang thai lién két cla cip dién ti - 16
trébng. Khi nhiét d 16n, chang han T = 0.3, gid tri
cuc dai ctia tham sb trat tu trd nén rit nho. Ting nhiét
dd t6i gia tri cao hon nhiét do chuyén pha trang théi
ngung tu, tham s trat tu trd nén nhd khong ding ké,
ngay ca tai xung lugng Fermi. Khi d6 hé khong con &
trang thai trat tu, hay ngung tu cip dién ti - 15 tréng
nita ma hé chuyén sang trang thdi phi trat tu v6i dién
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Hinh 2. Sy phu thudc vao xung lugng ciia tham sb trit ty trang thai ngung tu exciton dy & cic nhiét do khac nhau khi U = 1 va g = 0.8.

tt va 16 tréng khong lién két goi 1a trang thdi plasma
ctia dién ti va 16 tréng.

4. Két luan

Trong bai b4o nay, ching t6i di ap dung gin ding
Hartree-Fock dé khdo sit anh huéng ctia nhiét do
lén trang thdi ngung tu cip dién ti 16 tréng trong
dichalcogenide kim loai chuyén tiép. Viéc khao st
dugc thuc hién thong qua mo hinh Falicov-Kimball
md rong khi xét t6i tuong tac dién ti - phonon. Thong
qua viéc giai tu hgp hé phuong trinh xac dinh méat do
cip dién tif - 16 trng, ching tdi da biéu thi dudc su
phu thudc ctia tham sb trat tu trang thdi ngung tu cip
dién ti - 16 tréng vao nhiét do va xung lugng. Két qui
cho thiy hé 6n dinh trong trang thai ngung tu khi nhiét
do du thap. Khi ting nhiét do, trang thdi lién két clia
cip dién tii - 16 trong bi pha v& 1am cho tham s6 trat tu
giam va khi nhiét do 16n hon gid tri t6i han, hé chuyén
sang trang thai khong lién két clia dién ti va 16 trong
thay cho trang thdi ngung tu. Két qua khao sét su phu
thudc cda tham s trat tu vao xung lugng ctia chiing
t6i ciing khang dinh bic tranh ngung tu cip dién ti
- 16 trong trong dichalcogenide kim loai chuyén tiép
tuong dong vé6i biic tranh siéu dan thudng cta kim
loai trong ly thuyét BCS, mo ta trang thai két hgp cta
céc cip Cooper. Hay c6 thé néi ngung tu clia cdp dién
tt - 16 trong khi cudng do tuong tic khong qua 16n &
nhiét d6 du thip c6 dang BCS. Nghién ctiu ctia chiing

t0i cling c¢6 thé md rong dé nghién cifu cac anh hudng
khdc 1én trang thdi ngung tu ctia cip dién tii - 156 trong
trong cac hé dién tr tuong quan khac.

Tai liéu tham khao

[1] N.F. Mott. Philos. Mag., 6:287, 1961.

[2] F.J.DiSalvo, D. E. Moncton, and J. V. Waszczak. Electronic
properties and superlattice formation in the semimetal TiSe,.
Phys. Rev. B, 14:4321, 1976.

[3] C. Monney, E. F. Schwier, M. G. Garnier, N. Mari-
otti, C. Didiot, H. Beck, P.Aebi, C. Cercellier, J. Marcus,
C. Battaglia, H. Berger, and A. N. Titov. Temperature-
dependent photoemission on 1T-TiSe,: Interpretation within
the exciton condensate phase model.  Phys. Rev. B,
81:155104, 2010.

[4] V.-N. Phan, K. W. Becker, and H. Fehske. Exciton condensa-
tion due to electron-phonon interaction. Phys. Rev. B, 2013.

[5] T.-H.-H. Do, H.-N. Nguyen, T.-G. Nguyen, and V.-N. Phan.
Temperature effects in excitonic condensation driven by the
lattice distortion. Phys. Status Solidi B, 253:1210, 2016.

[6] P. Wachter, B. Bucher, and J. Malar. Possibility of a super-
fluid phase in a bose condensed excitonic state. Phys. Rev.
B, 69:094502, 2004.

[7]1 Bernd Zenker, Dieter Ihle, Franz Xaver Bronold, and Holger
Fehske. On the existence of the excitonic insulator phase in
the extended falicov-kimball model: a so(2)-invariant slave-
boson approach. Phys. Rev. B, 81:115122, 2010.

[8] H. Bruus and K. Flensberg. Many-body quantum theory in
Condensed matter physics. Oxford University Press, 2004.

[9] N. V. Phan, H. Fehske, and K. W. Becker. Excitonic reso-
nances in the 2d extended falicov-kimball model. Europhys.
Lett., 95:17006, 2011.



TAP CHI KHOA HOC & CONG NGHE TRUONG PATHOC DUY TAN

Journal of Science and Technology 6(25) (2017) 22-29 DUYTAN UNIVERSITY

Ung dung m6 phong s6 dé tim kiém rdi luong tir trong bd ghép
phi tuyén kiéu Kerr duoc kich thich béi trudng ngoai

Numerical simulation for finding entanglement in kicked Kerr-like nonlinear coupler system

Nguyén Thi Dung, Tran Thi Hai

Pai hoc Héng Dure, Viét Nam
Hong Duc University, Vietham

(Ngay nhdn bai: 22/10/2017, ngay phdn bién xong: 02/11/2017, ngay chap nhdn dang: 02/11/2017)

Toém tit

Trong bai nay chung t6i trinh bay ky thuat mo phong dong luc hoc luong tir ciia mot bo ghép phi tuyén kiéu Kerr bao
gdm hai dao dong tir phi tuyén duoc lién két mot cach tuyén tinh v6i nhau va chiu tac dong cua trudng dién tir bén
ngoai dugc gia thiét dudi dang cac xung cuc ngin. Bang cach sir dung cac cong thirc toan tir bién doi, ching t6i tién
hanh mo hinh hoéa hé lugng ti, tao ra cac trang thai dan 16i cuc dai véi hiéu qua cao. Chung toi cling thao luan vé kha
ning tao ra hiéu ing lwong tir ndy ciia hé dudi tac dong ctia qua trinh mat mat do anh hudng ciia méi trudng bén ngoai.
Tir khéa: Pan ri luong tir, trang thai kiéu Bell, qubit, kéo lugng tir.

Abstract

In this paper, we present the techniques of simulation modelling the quantum dynamics of Kerr-like coupler which
includes two quantum nonlinear oscillators, mutually coupled by linear interaction and excited by series of ultrashort
pulses of external classical electromagnetic fields. By using evolution operator formalism, we can model the dynamics
of quantum system, maximally generate entangled states, and derive such states that can be generated with higher

efficiency. We also discuss the possibilities of generating this effect in system under the influence of damping processes
of various nature.

Keyword: Entanglement, Bell-like state, qubit, quantum scissors.
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1. Introduction understand the framework of physics and its

Quantum mechanics not only helps us to principle, but also is mainly responsible for
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technological future advance such as quantum
information, teleportation, computation and
many other branches. The important features
for such advance are quantum correlations,
which are firmness to transmit, reserve and
manipulate information [1]. These lead to a
speedy development of particular interest in
research of quantum correlations in various
types of quantum systems. The aim of this
paper is to study the generation of time
evolution of quantum correlations in terms of
the typical type - entanglement. Specifically,
this system contains two nonlinear quantum
harmonic oscillators, they are coupled by the
linear interactions and driven by the series of
ultra-short external pulses in both two modes of
the field. These oscillators are described by
effective Hamiltonians which are similar to
those described optical Kerr systems. Quantum
Kerr-like nonlinearity models are widely
discussed in numerous applications. For
instance, they were considered as a source of
non-Gaussian motional states of trapped ions
[2], and were discussed in a context of the
Bell’s inequality violations [3]. Such models
can also be applied in description of
nanomechanical  resonators and  various
optomechanical systems [4], Bose-Einstein
condensates [5]. Moreover, Kerr-like
oscillatory models were subject of numerous
papers related to the quantum chaos problems
[6, 7]. Thus, the modes of Kerr-like nonlinear
directional coupler are proved to be a promising
device, easy treatment for finding numerical
solutions and generating entangled states and
hence its quantumness.

2. The model description without damping

The considered system contains two
nonlinear Kerr-type oscillators, mutually
coupled by linear interaction where each
oscillator corresponds to a single mode of the
field labeled @ and b [8]. Note that in this
system only the self-coupling term exits [9],
instead of the so-called cross-Kerr coupling
involves [10, 11]. The system is excited by

external electromagnetic fields in the form of
series ultra-short pulses, in contrast to the
model of the coupler discussed in [12], where
the system was irradiated by a continuous
excitation field. The Hamiltonian describing the
dynamics of the our system can be written as
(assuming i=1):

H= Hﬁee+H +H, +H,, (1)
where H e = @,4" A+ w,b'h, )
A, =%iPq + 255, (3)
2 2
H.  =ci'b+eh'a, 4)

A, =(ad' +a'a) f(z)+(ﬂ15T + ﬁ*é) £(1), (5)

25 (—ke). ©6)

A .
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Figure 1. Two-mode model excited in the both modes a
and b

The Hamiltonian H e 18 free renormalized
Hamiltonian, H,, describes Kerr-like media,
H.  corresponds to the linear interaction

nt

between two modes of the field, whereas H, ext
responsible for the excitation by external ultra-
short short pulses driving the system in mode a
and mode b. Function f(f) models series of ultra-
short pulses and is defined with use of the Dirac
delta "functions" (6) in which £ labels the
number of external pulse and the time 7 denotes
a period of time between two subsequent pulses.

Moreover, a (5) anda’ (bAT ) are annihilation and



24 Nguyén Thi Dung va Tran Thi Hai / Tap chi Khoa hoc va Céng nghé - Pai hoc Duy Tdn 6(25) (2017) 22-29

creation operators, respectively, and correspond
to the mode a(b). The parameters y, and y, are
proportional to the third-order susceptibilities,
gdescribes the strength of internal coupling
between two oscillators, whereas «and f
correspond to the strength of driving field in two
modes.

To begin with, we neglect damping
processes, time-evolution of the bipartite
system can be described by wave-functions and
written in term of the Fock basic as:

v ()= ¢l p)ld) (7)

P.4=0

where the complex probability amplitudes ¢,
correspond to the p- and g- photon Fock states
in mode a and b, respectively.

The evolution of the system can be governed
by unitary operator defined from total
Hamiltonian. Due to the fact that the model is
excited by the ultra-short pulses, we can divide
the evolution onto two independent stages. The
first step corresponds to the nonlinear evolution
during the period of time between two
subsequent pulses. During this period the
energy of the system is preserved. The second
stage corresponds to the moment of kick when
single pulse interacts with the system. In this
step the energy of the system is changed.
Therefore, the system’s evolution can be
determined by the product of two operators
corresponding to the above two stages:

A oy

U = UnlUk (8)

where
Unl :exp(_i(]:lnl +1:[im)7) )

is a free evolution operator, and

U, = exp(—i[oz&+ +a'a+ pbt+ ﬂ*l;]) (10)
is a kick interaction evolution operator.

As a consequence, the product of the two
evolution operators in (8) transforms the wave-

function from that corresponding to the moment
of time just after /-th pulse to that just after
next, (/ + 1)-th pulse as:

W) =U (11)

Equivalently, we can obtain this wave
function for after k-th kicks by acting the
operator U on the system’s initial state |l//0>

‘//1>-

) =(0.0,) lw,)- (12)

Because the Hamiltonian of our system is
represented in term of bosonic creation and
annihilation operators, we can represent those
operators in representation  [13].
Additionally, we are dealing with the bipartite
system, if the dimensions of Hilbert subspaces
are assumed to be equal to p and ¢ for nonlinear

matrix

oscillators a and b correspondingly, the
annihilation and creation operators of each
mode, now, are defined as sparse matrices in
the Hilbert space H = H , ® H as:

— A~

a=a®I[ and a :a*®fp

b=1®b and a'=1®b (13)

for the mode a and mode b, respectively, where
fp and fq are identity matrices with p and ¢

dimension. Using such forms, thus we are able
to express the Hamiltonian

and  unitary operator U in the matrix

representation.

We can calculate and manipulate the
evolution of our system by appropriate standard
numerical simulation using calculation of
matrix  exponentials and advantage of
manipulation with sparse matrices. Matlab
computing language [14] is a
appropriate environment and language for
performing our purposes due to their simplicity
and ease of use.

Assuming that all interactions considered
here are Weak{a,ﬂ,g} < {)(a,;(b} , 1t is enabled
to interpret that the evolution of our system can
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behave as a nonlinear quantum scissors [12,15,
16]. The system’s evolution is restricted to the
four resonant transition states corresponding to
p.q={0,1}, whereas the others can be

x10°

| b

: u u u |
0 . . 1 . . . . .
0 00 200 300 400 500 600 700 GO0 900 1000
Mumber of pulses

neglected. Applying the procedure of numerical
simulations, we can find results by means of the
multiple action of the unitary operator in a form
given by (8).

N
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Efebits]
£
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Figure 2. a) The deviation of the sum of the probabilities for the wave-function describing evolution of the coupler. We
assume here Y, =y, =l,a=p=1/25,¢ =1/100, the time between two subsequence pulses T =1, and the
initial state is two-mode vacuum one |0>|0>.b) The entropy corresponding to the state ‘l// (k )> generated for the

same parameters as in a).

Fig.2a) shows the deviation of the sum of the

1
probabilities 1-— Z ‘c -
P4=0
dimension of each subspace equal to twenty.
We can recognize that
this maximum deviation is ~107. Then, it is
confirmed again that the evolution of wave
function is closed within four states

10)[0:[0)[1)-1)[0).
Therefore, it can be seen that when the coupling
constants are sufficiently smaller than
nonlinearity coefficients, this two mode kicked
system can be referred as to kicked nonlinear
quantum scissors. From the standpoint of
quantum information theory, one can say that
the discussed system can be considered as a
two-qubits one, due to the fact that only two
states (vacuum and one-photon state) for each
of the modes are involved in the system’s
evolution.

2
‘ when we choose the

l>|l> with a high precision.

In classical information theory, Shanon
entropy is a well known quantity which
is used to measure unpredictable information of

the system. Extending the classical
concepts to quantum systems [1], John von
Neumann proposed other definition of the
entropy, which would be apllied to quantum
mechanical systems [17]. In general, one can
state that this quantity measures how the
density matrix is distributed over corresponding
to it Hilbert space. For the full density matrix
P> von Neumann entropy E (ﬁb> is defined

as:
E(Iaa):_Tr<16a 10g2 ﬁa):_Tr<lab IOgZ ﬁb)
=E(p,)

ﬁa :T}/Z)(ﬁab)

whereas p,, = |¢ub><¢ab

for separable state and equal to 1 ebit for
maximally entangled state.

(14)

oy =Tr, (ﬁm)a
. Entropy is equal to 0

where and

Fig.2b shows the evolution of the entropy for
the same parameters as in Fig.2a). It is clearly
seen that the for some moments of time the
maximal values of the entropy become equal to
unity repetitively. Thus, maximally entangled
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states are generated. Additionally, each
maximum is surrounded by satellites giving
additional small maxima. We may expect here

8) =75 (10)l0)+ 111,

—— R : ‘ ‘ n
- : ﬂ

F = [p() B}

0 200 400 600 a0o 1000
MNumber of pulses

|B,)=
|3 >—T(|0>|1>+l|>|0>) |B.)=

that the entanglement generated here is related
to the generation of Bell-like states as:

(|1>|1>—l|0>|0>)
(|1>|0>—l|0>|1>)

(15)

-

(16)

-

__-|54): : : H

e

o2 N

g d

1iVEgere}
0 200 400
Mumber of pulses

Figure 3. The fidelities for finding the Bell-like states. The parameters are identical to those of Fig.2

In order to wverify this expectation we
compute the fidelity between the wave function
defining the evolution of our system and each
of Bell-like states. This fidelity is written as:

<F=Kw(kﬂB»2, (17)

We can observer from figure 3 that the states
|Bl> and |B2> can be generated almost perfectly

j=1:4.

since the fidelities of those states reach unity at
the same moments of time when the entropy
reaches the highest peaks. Otherwise, the

fidelities corresponding two states |B3>and

|B4> are identically populated and commensurate

at ~0.25, due two the fact that chosen kicked

strength equal in both two modes. Thus, the
considered system can be treated as a source of
maximally entangled states.

3. Influence of dissipation processes

It is undoubtedly seen that in reality, any
physical system can not stay away from damping

processes. Such processes are able to destroy
quantum correlations and lead to the vanishing
of entanglement effects. In this section we shall
check how interaction with external bath can
influence entanglement generation in our model.
To do it we can apply various approaches. For
instance, they can be based on quantum
trajectories method, quantum state diffusion or
master equation formalism [18, 19]. Here, we
shall concentrate on the master equation method.
When the system is influenced by external bath,
time-evolution of our system is described by the
density matrix, which is a solution of the master

equation  within  the standard Markov
approximation [20] as:
2 i(fp-phr)+ o+ ELp (18)

where action of Liouvillians operator are
given by:
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loss

8p="e (2,4 1)[2&*&,3&*& ~(a'a)

loss

when the phase dissipation process are present
[20]. The parameter 7, ( Jj= a,b) denotes mean

number of photons in thermal bath in modes a
and b, respectively, whereas y,(j=a,b)is the
damping constant. For the phase damping,
energy is conserved but decoherence effect and
entanglement losses are present as a result of

the decay of other than diagonal matrix
elements.

Note that we have quiet “reservoirs” at zero
temperature  corresponding to the case
n,=n,~0, and noisy “reservoirs” when the
temperature is greater than zero corresponding
to n,n,>0.0ne should remember that
experimental realization of the processes at zero
temperature are much more challenging.
However, in the literature, above master
equation was widely used to solve problems
corresponding to the both: zero and non-zero
temperature cases, for instance see [16,20,21].
To solve our problem, we should divide the
system’s evolution onto two stages, the same as
in the previous section. During the time
between two subsequent pulses, the evolution is
governed by the one of master equations above.
Starting from the moment of time just after j-th
pulse we solve the master equation (18) by
standard  procedure =~ with ~ Hamiltonian
H= I:I”I +ﬁint and find the density matrix
ﬁ(t)corresponding to the time just before (j +
1)-th pulse. Next, as the pulse is ultra-short, we
can ignore the damping processes during this
time, an action of the unitary operator (10) we
get the density matrix corresponding to the
moment of time just after (j + /)-th pulse as:

p(t+7)=Up(t)U]. 1)

This method is a sort of quantum mapping
procedure.

2

19)

p-pldla) |

805 =" (2, +1) 26'55b b -('5) p-p(5'0) |

(20)

At the beginning the quiet reservoir is
assumed. The quiet reservoir or absolute zero
temperature is classified by the mean number of
thermal photons equal to zero, which means
that only vacuum fluctuations of the
environment effecting our system are present.
The same as for the cases discussed in the

previous section, when {a, 5, g} < { Xar X } time

evolution becomes restricted to the vacuum and
one-photon states in the both modes of the
fields. To check whether maximally entangled
state is achieved we can calculate concurrence
of this two-qubit mixed state as mentioned in
equation (18) as [22]:

4
C(,b):max{O, 2m?x/1,—;4,} (22)

where A, are square roots of the eigenvalues of

matrix 5, =(6* ®6”) p,, (6" ®6");  while

67 1s the Pauli spin matrix corresponding to a
single qubit. The concurrence spreads from 0
for separable state to 1 for maximally entangled
state.

— e
- = gy
w210t
= TI.Th-é.m"_

L 1
0 400 800 1200 1600 2000
humber of pulses

Figure 4. Evolution of the concurrence in case of zero-
temperature reservoir with various value of damping
rate. The other parameters are the same as in Fig.2

Examples of the evolution of concurrence
via damping processes are shown in figure 4.
We assume here that the strength of the pulses
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X.=X,=La=p=1/25=1/100, the time
between two subsequence pulses 7 =1, and the
initial state is two-mode vacuum one |0>|O>

We can observe the concurrence oscillations.
However, they are damped when dissipation
processes become dominant. In this figure, the
solid line depicts concurrence for non-
dissipation case (y, =y, =0) with its maxium
at the number of pulses k£ ~ 300; 900 (it agrees
with the formation of Bell-like state). Other
lines depict situations corresponding to various
values of the damping rates. It is seen that when
damping is weak y, =y, =10" (dashed line),
the generated two-qubit maximally entangled
states are more fragile for the destructive
influence of damping process. Due to the
interaction of the system with environment,
entanglement decays asymptotically. Hoverer
for some special cases it can decay to zero
value in finite time. For such situation one can
say that sudden death of entanglement effect is
observed. Moreover when such disappeared
entanglement recurs, its sudden rebirth appears
[23,24]. For our system, we can observe some
periods of sudden death and rebirth of the
entanglement when very low values of the
dissipation constants are assumed. However,
maximal value of the concurrence is smaller
than the case without damping which means
that generated states are not maximally
entangled states.

Next, we assume that noisy reservoirs
interact with our coupler (7, and n, are
different from zero). For such cases the
populated probabilities decay quickly in
comparison to those corresponding to the zero
temperature bath. We see in figure 5
(m, =m, =0.1) both sudden death and rebirth
of entanglement occur. Nevertheless, the
presence of noise reservoir causes a dramatic
depreciation in the comparison with the losses

at zero-temperature in figure 4.

—yeie
Tl.,h-z.wo'l

- = s |

.

0 400 800 1200 1600 2000
Number of pulses

Figure 5. Evolution of the concurrence in case of non-
(i, =7, =0.1) with
various value of damping rate. The other parameters are
the same as in Fig.2

zero temperature reservoir

4. Conclutions

We discussed the methods to simulate the
system of Kerr-like coupler excited by series of
ultrashort pulses in both two case with and
without influence of damping process. We
proved that when internal coupling and external
excitations are weak, our systems can be treated
as two-mode kicked nonlinear quantum scissors
and they behave as qubit-qubit system. We have
shown that the models discussed here can be
dealt as a potential sources maximally entangled
states. Interactions of the system with
environment was also considered. As a result of
such interaction we can observe the both: sudden
death and reappearing of entanglement for phase
damping with zero and non-zero temperature
bath. We conclude that Kerr-like coupler
systems excited by series of ultra-short pulses in
both two mode of the field can give new
potential prospects for generation and control
various interesting quantum states of the field.
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Tom tat

Trong bai bdo nay, chiing t6i nghién ctiu cac dang ngung tu BCS va BEC ctia exciton trong kim loai chuyén tiép dichalco-
genide thong qua khéo st mo hinh Falicov-Kimball hai chiéu mé rong c6 k& dén tuong téc dién tii - phonon. Ap dung gan
diing trudng trung binh tinh, chiing tdi suy ra hé phuong trinh tu hdp cho phép xéc dinh tham sb trit tu trang thai ngung
tu exciton. Khi nhiét d6 dii thap va cac cuong do tuong tac Coulomb va tuong tic dién ti - phonon thich hgp, tham s6 trét
tu trang thai ngung tu khac khong va ta tim thiy trang thai exciton ngung tu véi séng mat do dién tich. Tuy theo cudng do
tuong tac Coulomb ma ta c6 thé quan sdt dudc cic trang thdi exciton ngung tu & dang BCS hay BEC. Bic tranh giao nhau
cua hai trang thai ngung tu dang BCS va BEC cia exciton ciing dugc thao luan.

Tir khéa: ngung tu exciton, dichalcogenide kim loai chuyén tiép, ly thuyét trudng trung binh
Abstract

In this work, we address the BCS and BEC types of excitonic condensation state in transition metal dichalcogenides
by considering the 2D extended Falicov-Kimball model involing the electron - phonon interaction. Applying the statics
mean-field theory, we release a set of self-consistent equations determining the excitonic condensate order parameter.
At sufficiently low temperature and appropriate Coulomb attraction and electron-phonon coupling, the condensate order
parameter is non-zero indecating that the excitonic condensation state with respecting to the charge density wave is es-
tabished. For different value of the Coulomb interaction, one finds either the BCS-type or the BEC-type of the excitonic
condensation. A BCS-BEC crossover of the excitonic condensation in the system is also discussed.
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1. Mé dau

Kim loai chuyén tiép dichalcogenide (c6 cong
thic hoa hoc dang MX,, trong d6 M la kim loai
chuyén tiép va X 1a chalcogen), 12 nhém vat liéu hai
chiéu dang ngay cang dugc nghién cifu phd bién, chi
sau graphene [1, 2]. Day 1a loai vat li€u c6 kich thuéc
vO cing méng dugc dung dé ché tao thiét bi do dnh
sang, 16p mang té bao ning luong Mit Troi, siéu tu
dién, ban din siéu mong trong céc thiét bi cong nghé
cao... [3, 4]. Chung con la dang vat liéu ly tudng cho
viéc quan sat trang thai ngung tu cla cac cap dién td
- 16 tréng (exciton) cling nhu c4c nghién cifu vé trang
thai kich thich exciton thong qua cac phép do quang
hoc ngay ca & nhiét do phong [2, 5]. Péc biét, viéc
nghién ctiu cac anh hudng 1€n trang thai ngung tu ex-
citon ctia cdc loai vt liéu nay, chiang han tuong tac
dién tit - phonon, tuong tac Coulomb, nhiét do,... 1a
cuc ky quan trong dé ing dung trong cdng nghé [6].

Trong nhiing nim gin diy, trang thai ngung tu clia
exciton di thu hut sy quan tAm rét 16n clia cdc nha vat
ly, va da trd thanh mot trong nhiing ddi tugng héip
din nhét trong vat ly nhiéu hat [7, 8]. Tai nhiét do di
thip, exciton mat do cao c6 thé ngung tu vd mot trang
thai lugng tif két hgp-pha vi mdé mdi hinh thanh goi
12 trang thdi dién moi exciton, dudc dé xuit béi Mott
tf ndm 1961 [9]. Luc hit Coulomb giita dién ti va 16
trong 12 nguyén nhan hinh thanh trang th4i lién két ex-
citon. O gi6i han ban kim loai véi tuong tic Coulomb
nhd, cc dién ti va 16 trong lién két yéu v6i nhau va
vi vay chi nhiing dién t& va 16 tréng gan miic Fermi
mdi dong vai tro ghép cap. Trong trudng hgp nay ex-
citon ngung tu dang BCS, tuong tu nhu cap Cooper
trong 1y thuyét BCS [10]. Ngudc lai, & gidi han ban
dan v6i tuong tac Coulomb 16n, céc exciton lién két
chat ngung tu 6 dang BEC, nhu nhitng hat Bose trong
ly thuyét ngung tu Bose-Einstein (BEC) [11]. Nhu
vay, tuy thudc vao cuong do tuong tic Coulomb ma
ta ¢6 thé thu dugc bic tranh rit thi vi vé trang thai
ngung tu exciton. Tuy nhién, trong kim loai chuyén
tiép dichalcogenide dang 17 — TiSe,, ngudi ta nhan
thiy ring, exciton ngung tu kém theo su bién dang
mang tuan hoan yéu [12]. Diéu d6 chiing to bién dang
mang hodc cac anh hudng cla phonon ciing déng vai
tro quan trong trong cac loai vat liéu nay, dac biét la
su anh hudng cia noé 1én trang thai ngung tu exciton.

Anh hudng ciia tuong tic dién ti - phonon 1én
trang thai ngung tu exciton da dudc nghién ctiu mot

cach sau sac vé mit ly thuyét, tuy nhién thuong bé qua
anh hudng ciia thé Coulomb [13, 14]. Ngudc lai, gidn
dd pha ciia trang thdi ngung tu exciton ciing da dudgc
khdo st ly thuyét mot cach chi tiét trong mo hinh
Falicov-Kimball mé rong khi bé qua lién két dién ti -
phonon [15]. Trong bai bdo nay, ching t6i nghién ctiu
4nh hudng clia cudng do thé tuong tic Coulomb giita
dién tif va 16 tréng 1én sy hinh thanh trang thdi ngung
tu exciton trong kim loai chuyén tiép dichalcogenide
thong qua khio st mo hinh Falicov-Kimball hai chiéu
md rong c6 ké dén tuong tac dién t - phonon. Trong
gan ding ctia ly thuyét trudng trung binh tinh, ching
toi da suy ra mot hé cac phuong trinh ty hgp cho phép
xdc dinh cdc tham s6 trat ty trang thai ngung tu exci-
ton. Giai hé phuong trinh tu hgp, ching t6i xac dinh
dudgc su phu thudc ctia tham sb trat tu trang thdi ngung
tu exciton va do léch mang vao cudng do thé tuong
tac Coulomb. Nh& do, bic tranh chuyén pha trang
thai ngung tu exciton trong dichalcogenide dugc thao
luan. Bang viéc khao sat su phu thudc vao xung lugng
clia tham s6 trat tu trang thai ngung tu exciton, ching
t6i da chi ra mdt cach tudng minh cac ngung tu dang
BCS va BEC cta exciton phu thudc vao thé tuong tac
Coulomb.

Bai bdo dugc chia thanh 4 phan. Trong phan
2, chung t6i trinh bay md hinh Falicov-Kimball hai
chiéu mé rong khi c6 tuong tic dién ti - phonon.
Trong phan nay, ching toi ap dung ly thuyét trudng
trung binh cho mo hinh va rit ra hé phuong trinh tu
hap cho phép xdc dinh tham s6 trat tu trang thai ngung
tu ciip dién i 16 tréng va do 1éch mang. Két qua tinh
s6 va thdo luan dugc trinh bay trong phan 3. Cudi
ciing, phan 4 12 két luan cia bai béo.

2. MB& hinh va Iy thuyét truong trung binh tinh
Trong khong gian xung lugng, Hamiltonian cla

mo hinh Falicov-Kimball mé rong c¢6 ké dén tuong
tac dién ti-phonon dudc viét dudi dang sau

H

Z (Si;click + &{fljfk + wob;bk)

k

U
T T
+N Z ck1+qck2fk2—qfkl

kika,q

+% %“ [Cquk (biﬂl + bq) + H.c.] (1)
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O day, ¢ (cx), f; (fi) va b} (bx) 1an lugt 1 cic toan ti
sinh (htiy) dién t&, 16 trbng va phonon c6 xung lugng
k. Dong dau tién mo ta thanh phan khong tuong tac
ctia hé dién t-16 tréng-phonon. Hai s6 hang dau mo
ta nang lugng khong tuong tac cua dién td trén dai
dan va 16 trong trén déi hoa tri con s6 hang thi ba mo
ta phan dong ning ctia phonon véi ning lugng khong
tan sic wy. Trong gan diing lién két chit, cac hé thifc
tan sic cho dién ti ¢ va 16 tréng £ 1an lugt dugc cho
béi:
of _ sof _of

&) = e — Ty p, @)
v6i €%/ 1a cac ning lugng trén mot nit ciia dién tif
c va 16 tréng f. Su khic nhau ctia hai gid tri ning
lugng nay cho miic do xen phu cia hai dai nang lugng.
1/ 1a tich phan nhay nit, thong thuong #/ dudc chon
nhd hon ¢ d&€ chi bé rong dai ning luong niy hep
hon, thé hién 16 tréng trén dai héa tri kém linh dong
hon dién td trén dai din. Trong hé hai chiéu, ta c6
Yk =2 (cos ky + cos ky) va u 1a thé héa hoc.

Trong Hamiltonian (1), sb hang & dong thii 2 va
thi 3 14n Iugt mo ta phan niing luong tuong tic dién ti
-16 tréng va ning luong tuong tac dién tii - phonon véi
g 1a hing sb tuong tac dién ti - phonon, U la cudng
dd thé tuong tac Coulomb giita dién tif - 16 trong. N
1a s& miit mang tinh thé.

DéE 4p dung 1y thuyét trudng trung binh tinh dé
giai Hamiltonian & (1), ta gia thiét rang, tai nhiét do da
thip, cic exciton véi xung lugng hitu han Q = (7, 7)
c6 thé ngung tu, tuong tng tham sb trat tu phu thudc
xung luong dx = (clt +Q fi) khic khong. Khi d6, néu
bd qua cic sb hang thing gidng, ta thu dugc Hamilto-
nian trong gan ding trudng trung binh tinh

Hur = Y [Secien + B0 fi + W (o, ok + He))
k

+VNR(b' +boq) +wo ) bibk, ()
k

trong d6, ning luong kich thich dién ti va 16 tréng
hiéu dung dugc cho béi
—of _ of f
g =g + Un®/,

4

2,

véin® = & %@(ck) van! =1 X ! fio) 1an lugt 1a mat
dd hat dién tir & dai din va mat do 16 tréng & dai hoa
tri.

Trong Hamiltonian (3), ta da thém vao cac truéng

& Y
W = ﬁ <b—Q + b_Q> - N dx , (5)
g
ho= oy zk: (dy + H.c.) (©6)

dic trung cho su pha v& dbi xdng tu phat, khi hé &
trang thdi ngung tu exciton cling v6i bién dang mang.

D€ thu dugc hé phuong trinh tu hgp, cho phép xéc
dinh c4c tham s trat ty trang thdi ngung tu, truéc hét
ta tién hanh chéo héa Hamiltonian viét & (3). Hamil-
tonian (3) dugc chia lam 2 phan, phan dién td (dong
trén) va phan phonon (dong duéi). Phan phonon dudc
chéo héa néu ta dinh nghia toan ti phonon

)

va phan dién tit dudc chéo héa bang phép bién ddi
Bogoliubov, véi cac toan ti fermion

B} = b} + VN (h/wo) 8qq ,

CL( ukC;+Q + ka]j ’ (8)
C;k = —vkchQ + ukfkT , (©)]

v6i ui +vi = 1. Hamiltonian (3) khi d6 dugc chéo héa
hoan toan va cé dang

Wdia = Z [Ell(CikCu( + Elz(C;kCZk] + wo Z B;Bq,
k

(10
trong d6, cac nang lugng trang thai gia hat dugc cho
bdi

1,2 §{< + ElC<+Q sen (E{: B E§+Q)
ES = +
k 2 2

Ak, 1)

— _ 1/2
Ak =& — B ) +4IWP] . (12)

Tir phuong trinh (10), ta ¢6 thé xdc dinh dugc mat do
cip dién t-16 trbng ducc xem la tham sb trit tu trang
thai ngung tu exciton

_ —f _ = 1 21 W
di = =sgn (& ~ Bl [ /(B — fED| L= (13)
v6i f(Ex) 1a ham phén b6 Fermi-Dirac. O day, d =
(1/N)X.dy cling déng vai trd nhu tham sb trat tu.
K

Tham s trat tu khac khong thé hién hé & trang thai
ngung tu exciton.
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Cudi cling ta x4c dinh dudc d6 léch mang ting véi
xung lugng Q khi hé & trang thai ngung tu exciton

1 1

h 2
Ag = —
VN V2w

<be+be>=—0)—0 oo 14

3. Két qua tinh s6 va thao luin

Phan nay trinh bay cdc két qué tinh s6 dé thio
luan 4nh hudng ctia thé tuong tic Coulomb gitta dién
tt va 16 tréng 1én ban chit ngung tu ctia exction trong
mo hinh. Xuit phat tif mot s6 gid tri ban dau clia dy
va (bg), chiing t6i gidi s6 cdc phuong trinh ty hop
(5), (13) va (14) dé xac dinh tham s6 trat tu trang thai
ngung tu exciton dx(d) va do léch mang Aq cho hé
hai chiéu v6i N = 100 x 100 niit mang. Hé s& & trang
thai ngung tu exciton khi tham sb trat tu khac khong.
Trong bai toan nay, chung t6i chon || = 1 1a don vi
clia ning lugng va tinh todn vdi cdc gid tri cd dinh:
t/ = 0.3 va wy = 2.5 trong vung lap diy mot nita, c6
nghia n¢ + n/ = 1. Thé héa u dugc thay ddi dé thoa
man diéu kién nay. Chu y ring, anh hudng ctia phonon
trong hé thudng dudc nghién ciu 6 hai gii han quan
trong 1a gi6i han phonon mém (ché do doan nhiét)
khi tan s phonon nhd, wy < f. va giéi han phonon
ciing (ché do phan doan nhiét), khi tan sb phonon 16n,
hay wo > t.. Tuy nhién, trong cong trinh gan day,
nhém tic gia da khang dinh ring biic tranh vt 1y ctia
hé déu tuong tu nhau & ca hai giéi han[14]. Vi vy,
trong bdo cdo 1an nay, ching t6i chi tip trung khio
sat trang thdi ngung tu clia exciton trong ché do phan
doan nhiét. Khi khdo sat anh hudng cla tuong tac dién
ti - phonon 1én trang thdi ngung tu exciton trong hé
dién t& hai dai nang lugng, khong xét t6i tuong tac
Coulomb, cic két qua [13, 14] cho thiy exciton chi
hinh thanh va ngung tu khi tuong tac dién ti - phonon
trong hé du 16n, do do trong tinh toan ctia minh, chiing
t6i c6 dinh hing s6 lién két dién tii - phonon g = 0.8.
O day, ching toi gia thiét su khac biét gifta cic ning
luong tai niit ctia dién t va 16 trong 1a &€ — &/ = 2.5.
Ciac két qua tinh todn dugc thuc hién trong don vi
nang lugng h = c =kp = 1.

Trudc tién ching ta khao sat su phu thudc cia
tham s6 trat o d va do léch mang Aq vao nhiét do
ting vdi cdc gid tri khac nhau cla cudng do thé tuong
tac Coulomb trong hai gidi han tuong tic manh va
tuong tac yéu khi c6 dinh cudng do tuong tac dién ti
- phonon. Hinh 1 cho thiy tham s6 trit tu trang thdi
ngung tu exciton va dd léch mang c6 mbi lién hé mat
thiét v6i nhau. Chiing déu khac khong khi hé c6 nhiét

do nho hon gia tri t6i han T, va cung bién mit néu
nhiét d6 cao hon T.. Do d6 T, dudc coi la nhiét do
chuyén pha trang thdi ngung tu exciton. R3 rang tham
s6 trat tu khac khong tic 12 trang thdi ngung tu exci-
ton chi dudc thiét 1ap & nhiét d6 di thip. Tuy nhién,
chiing ta nhan thiy su thay ddi khic nhau ctia ci d va
Aq v6i vung gid tri nho va 16n cia U 6 trong hinh 1(a)
va 1(b). Hinh 1(a) cho thiy, trong gidi han tuong tic
yéu, nhiét d6 chuyén pha va tham s trat ty trang thai
ngung tu exciton cang 16n khi cudng do thé Coulomb
cang 16n c6 nghia trang thai ngung tu exciton chi dudc
thiét 1ap khi tuong tac Coulomb 16n hon gia tri téi han
U,1. Con trong hinh 1(b), & giéi han tuong tac manh,
tiic 12 v6i cac exciton lién két chit, tham sb trat tu
gidm hay trang thai ngung tu exciton bi suy yéu khi
ting cudng do thé Coulomb. Piéu nay chiing td trang
thai ngung tu exciton c¢6 kem theo sy 1éch mang chi
xuét hién khi thé Coulomb c6 gi4 tri trong khoang tir
U, dén U,,. Két qua nay tuong tu véi két qua da duge
cong bb trong [16] khi 4p dung phuong phap chiéu két
hop tdi chuin héa cho mé hinh Falicov-Kimball m&
rong nhung bd qua tuong tac dién tif - phonon. Dang
diéu phu thudc nhiét do cia tham s6 trat ty trang thai
ngung tu exciton phit hop kha tét v6i cic quan sit
thuc nghiém gin day dudc thuc hién trén vat lidu gia
hai chiéu 17 —TiSe, [12]. Pong thoi sy phu thudc clia
d6 1éch mang vao nhiét do ciing phu hgp véi di liéu
thu dugc ti thi nghiém nhiéu xa neutron & nhiét do
thap [17]. Khi U < U,y, tuong tic qua yéu khong di
dé thiét 1ap trang thdi lai héa cda dién ti va 16 tréng
nén hé on dinh trong trang thai ban kim loai. Ngugc
lai khi U > U, su tach biét gitrta dai hoa tri va dai
din tidng 1én, nén do dich chuyén Hartree, hé chuyén
sang pha ban din thong thuong.

DE thao luan mot céch chi tiét hon ban chit trang
thai ngung tu exciton trong hé, ching t6i phan tich
su phu thudc ctia tham sb trit tu dy vao xung luong
va cudng do thé Coulomb trong trong ca hai gi6i han
tuong tac manh va tuong tic yéu tai trang thdi cd ban
(nhiét d6 khong) trong hinh 2.

Hinh 2 cho thiy khi c¢b dinh cudng do tuong tic
dién ti - phonon va thé Coulomb nhé (hinh bén trai),
hé & trang thai ban kim loai, cac exciton dugc lién
két 16ng 1éo va chi ton tai v6i xung lugng hitu han
(xung quanh xung lugng Fermi). Trong trudng hop
nay, tham s trat tu c6 gid tri cuc dai tai cic xung
lugng gan xung lugng Fermi. Tham sb trat tu gidm
manh khi xung lugng ndm ngoai xung lugng Fermi
va gin nhu bang khong tai cic xung lugng gan bién
ving Brillouin. Piéu nay khang dinh chi nhiing dién
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Hinh 1. Tham s trat ty trang thdi ngung tu exciton d (biéu tugng lap day) va do léch mang Aq (biéu tugng dé tréng) nhu 12 ham cla

nhiét do tng véi cac gia tri khac nhau cia U.
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Hinh 2. Sy phu thudc vao xung lugng va thé Coulomb ctia tham sb trit ty trang thai ngung tu exciton dy & nhiét d6 khong.

tf va 16 trbng nam xung quanh mtc ning lugng Fermi
mdi déng vai tro ghép cap hinh thanh trang thai lién
két exciton. Trong trudng hop nay, miic Fermi déng
vai trd quan trong quyét dinh trang thdi ngung tu ctia
exciton. Biic tranh nay hoan toan giéng véi biic tranh
siéu din vé su ngung tu cda cc cip Cooper thudng
dudc mo ta bang ly thuyét BCS (chi nhiing dién tir
v6i spin trdi chiéu xung quanh mic ning luong Fermi
mdi dong vai tro ghép cap Cooper). Vi vay, trang thai
ngung tu cla cac exciton trong trudng hgp nay thudng
dugc xem la trang thai ngung tu dang BCS. Két qua
ciing cho thiy tham s trat tu chi khic khong c6 nghia
céc exciton chi ngung tu khi cudng do thé Coulomb
dd 16n. Trong hinh bén phéi, véi thé Coulomb 16n hon
hay xét trong gidi han tuong tdc manh, do su dich

chuyén Hartree, hé chuyén tir trang thdi ban kim loai
sang trang thai ban dan. RO rang trong pha ban dan,
bé mit Fermi khong ton tai. Trong trudng hop nay, véi
U nhd hon gia tri t6i han U, vung gid tri cua tham
s trat tu md rong va c6 cuc dai tai xung luong khong,
c6 nghia cdc exciton lién két chiit ngung tu dudi dang
BEC. Két qua nay mot l1an nita khang dinh trang thai
ngung tu exciton chi dudc thiét 14p khi cudng do thé
Coulomb c6 gi4 tri trong khoang tit U, dén Us. Va
tlly theo cudng do tuong tdc Coulomb ma ta ¢ thé
quan sat dudc trang thai ngung tu khac nhau cua cac
exciton, dang BCS hay BEC.
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4. Két luan

Trong bai bao nay, ching t6i da khao sat anh
huéng ctia thé tuong tic Coulomb gitta dién ti va 15
trong 1én trang thai ngung tu exciton trong cic kim
loai chuyén tiép dichalcogenide bang ly thuyét trudng
trung binh tinh. Giai h¢ phuong trinh ty hgp xac dinh
tham s6 trat tu trang thdi ngung tu exciton trong mo
hinh Falicov-Kimball mé rong c6 tuong tac dién ti -
phonon, chiing tdi da biéu thi dudc su phu thudc clia
tham s6 trat tu va do 1éch mang vao nhiét d6 va cuong
do thé Coulomb. Két qua cho théy, v6i cudng do tuong
tac dién tl - phonon di 16n, tai nhiét do du thip ta
tim thiy trang th4i exciton ngung tu kém theo su léch
mang khi cudng do tuong tac Coulomb c6 gia tri trong
khodng tit U, t6i Uy,. Khi U < U,q, hé 6n dinh trong
trang thai ban kim loai va ngudc lai khi U > U,,,
hé chuyén sang pha ban din thong thuong. Két qua
khéo sat su phu thudc ctia tham sd trit ty vio xung
lugng va thé Coulomb ciia chiing tdi ciing khéng dinh
btic tranh ngung tu exciton trong kim loai chuyén tiép
dichalcogenide c6 dang BCS trong gi6i han tuong tac
yéu va c¢6 dang BEC trong gidi han tuong tdc manh.
Nhiing nghién cidu ky ludng hon vé su chuyén giao
BCS - BEC trong céc loai vat liéu nay sé 1a bai toan
tiép theo ctia chiing toi.
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Phuc dung 1 hoi an trau cta nguoi Cor ¢ huyén Tra B@)ng,
tinh Quang Ngii va nhiing van dé dit ra hién nay

Restoration of Buffalo Stabbing Festival of the Cor Ethnic Group in Tra Bong District,

Quang Ngai Province and Today’s Issues
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Tém tit

Dan toc Cor hién c6 khoang 37.000 nhan khau, cu tri chi yéu & hai tinh Quang Ngii va Quang Nam. Trong cac loai
hinh sinh hoat van héa tdm linh ciia ngudi Cor, 18 hoi dn trau (xa é kpiéu) duoc coi 1a 18 hoi 16n nhat, phan anh sinh
dong thé gidi quan, nhan sinh quan truyén thng toc nguoi. Vi nhidu nguyén nhan, mot thoi gian dai sau ngay dat nudce
thdng nhat (1975), 18 hoi an triu bi ngung tré va c6 nguy co mai mot. Tir khi budc vao thoi ky Doi méi (1986), phong
trao khoi phuc cac gia tri vin hoa truyén thong di bi tht truyén, trong d6 c6 cac 18 hoi, dién ra manh mé. L& hoi an trau
ctia ngudi Cor ciing duge mot sb dia phuong 1én phuong an phuc dung. Bai viét dudi ddy s& phan tich mot s6 van dé da
va dang dat ra qua viéc phuc dung 1& an trau cta nguoi Cor ¢ huyén Tra Bong, tinh Quang Ngii.

Tir khéa: 1€ hoi, 18 hoi an trau, phuc dung 1& hoi, dan toc Cor, Tra Béng.
Abstract

The present population of the Cor ethnic group comprises about 37,000 people, inhabiting mainly in the two provinces:
Quang Ngai (30,000) and Quang Nam (7,000). In the practices of the Cor’s cultural spirit, the buffalo- killing festival
(ritual) has considered one of the biggest, strongly reflecting the world outlook and the outlook on life of this ethnic
tradition. A long way after the Liberation (1986), for many different reasons, the buffalo-killing festival has come to a
standstill and at the risk of fading away. Luckily, from the beginning the Innovation period (1986), the movement of
reconstructing the lost traditional cultural values, especially the traditional festivals, has been launched. The buffalo-
killing Festival has been then reconstructed. This article focuses on analysing some hints on the buffalo- killing festival
of the Cor minority in Tra Bong District, Quang Ngai Province, Central Vietnam.

Keywords: festival, buffalo stabbing festival, festival restoration, Cor ethnic group,Tra Bong.
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1. Cac quan diém vé phuc dung 18 hdi hién
nay ¢ Viét Nam

Trong nhitng nim qua, hang ngan 1& hoi
truyén thong trén ca nudc di dugc phuc dung,
g6p phan khong nhoé vao viéc bao tén va phat
huy céac gid tri van hoa truyén thong trong giai
doan phat trién méi. Tuy nhién, cling v6i nhiing
thanh qua da dat dugc, cong tac phuc dung 18
hoi cling tao nén nhiing tranh ludn trai chiéu
kéo dai trén nhiéu dién dan. Mot sb nha nghién
ctru han 14m nhan manh dén cac yéu t6 truyén
théng duoc ké thira boi cac cha thé dich thuyc,
do chinh ho té chirc va phan anh dirc tin ctia cac
chu thé dé, trong mot khong gian quen thudc va
thoi han dinh ky, khong thay doi [6].

Nguoc lai, v6i nhitng nguoi 1am phat trién
cong dong, mau chdt cua viée phuc dung 18 hoi
la cac muyc ti€u chinh tri, va dac bi¢t quan trong
12 muc tiéu kinh té. Pay ciing 1a hién tuong kha
pho bién trén thé gii. Donal Getz timg dtc két:
“L& hoi ¢6 thé tao cam hing cho sy sang tao, co6
kha nang thu hat dam dong 16n, va tao ra phan
tmg cam xuc. Theo cach niy cac 1€ hoi ciing
gidng nhu, va 13 mot phan cua hoat dong kinh
doanh giai tri, thudong duoc gidi thidu trong tiép
thi cac dia chi du lich” [5]. Ttr gbc nhin tuong tu,
Bui Quang Théng dua ra khai niém “mé hinh
bao t6n tich cuc”. Véi mo hinh nay, cac 1& hoi
phuc dung s& duoc bd sung nhiéu yéu t6 méi
nham khéc phuc duogc tinh trang nghéo nan, don
diéu cua dai da s6 18 hoi truyén théng, théa man
t6t hon nhu cau huong thy vin héa cua nhan dan
va kién tao ban sic vin hoa dia phuong dé tao
nguén von x3 hoi. Mic du nhin manh viéc dam
bao “tinh chu thé cua cac cong déng SO tai”,
nhung trén thuc té, trong quan diém cua Bui
Quang Thing, vai trd ctia nha nudc va cac nha
nghién ctru ludn dugc dé cao [3].

Khong hoan toan dong y v6i quan diém trén
day cua Bui Quang Thing, mot vai hoc gia cho
rang, d6 13 nhiing biéu hién léch lac, loan
chuan. Nguyén Vian Huy bay to6 quan ngai trude
tinh trang can thiép qua sdu vao hé thong ton

gido, tin ngudng cua cac quan chirc nha nudec.
Ong ciing cho rang, trong béi canh hién nay,
mot vai 18 hoi ciing khong nhét thiét can phuc
dung [2]. Du ung ho su bd sung cac yéu tb
duong dai vao 18 hoi cho phu hop véi bdi canh
x4 hoi méi, Ngo Puc Thinh van luu ¥ su can
thiét phai bao ton va ké thira cac truyén thong
ma cha ong dé lai. Ong lo ngai rang, viéc chéi
b6 cac chuan myc c6 thé dan dén tinh trang mai
mot truyén thong [1]. Trudce y kién ciia Nguyén
Vin Huy va Ngo Dtic Thinh, Nguyén Chi Bén
dd dan ra mot s6 vi du cho thiy tinh kho xac
dinh cta cac truyén théng nguyén gbc va sy
tiép nhén tich cuc nhimg truyén thong méi cua
cong dong. Trén cac co so do, tac gia di dén két
luan, bao tdn nguyén gbc va sang tao truyén
thong thuc chét 13 hai qua trinh bé tro, 1am giau
cho nhau cing hudng dén muc dich bao ton cac
di san van hoa phi vat thé, trong dé co 18 hoi
[9].

Nhom cac nha khoa hoc dén tir Hué c6 quan
diém tuong d6i khac biét. Tran Pic Anh Son
dua ra quan diém: viéc phuc dung 18 hoi néu dé
dap Gmg nhu cau tdm linh hay vi ¥ nghia nhan
vin sau sic, can dam bao tinh xac thyc va phai
trao quyén day du cho nguoi dan, nha nudce chi
dong vai tro hd tro; néu dé phuc vu cho du lich
thi c6 thé san khau hoa, thuong mai héa, nhung
phai thong tin minh bach, diy du cho cong
chung biét [11]. Cung chung quan diém trén,
Nguyén Phuéc Biao Pan chi ra rang, can xay
dung cac quy ché phéap luat cu thé cho cong tac
phuc dyng va bao ton 1& hoi. Trén co so do,
Nha nuéc chi quan 1y ¢ tam vi md, viéc thuc
hién thudc vé cac co quan chuyén mon, va quan
trong nhat 1a phai tra lai vai tro chi dong cho
nguoi dan [10].

Cudc tranh luan cua gidi hoc thuat dén nay
van chua nga ngii, nhung c6 mot thyc té khong
thé phti nhan 14 cac bén tham gia vao qua trinh
phuc dyng 18 hoi déu c6 nhitng dong co riéng.
Vi thé, mdi 18 hdi dugce phuc dung déu hudng
dén nhiéu muc tiéu khac nhau: bao tdn vin hoa,
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cd két cong dong, kién tao ban sic dia phuong,
tao nguén von x3 hoi, thoa méan nhu ciu tdm
linh va cac nhu cau khic cia dong ddo cong
chung.

2. Qua trinh phuc dung 1€ hi in triu cia
nguoi Cor 6 huyén Tra Bong

L& hoi an trau truyén théng cua ngudi Cor
thuong dugc to chic trong khoang thoi gian
nong nhan, tir thang 10 nam trudc dén thang 2
nim sau. Nhung d6 khong phai 1a dinh ché xa
hoi bat budc ctia thon lang (palei), khong phai
1a hoi 1é dién ra theo chu ky cb dinh. L& hoi an
trau ctia nguoi Cor c¢6 thé do thon lang ding ra
t6 chuc, nhung phan nhiéu chi do cac gia dinh
thyc hién khi trong nha c6 cac tin mung (dugc
mua, lam xong nha mdi...), hoac c6 cac su bién
(trong nha c6 ngudi 6m dau, bénh tat lau khoi,
gdp nhiéu rui ro, lang co VleC phai di d01 ).
Voi quan niém rang, cudc sdng cia mdi gia
dinh, mdi c4 nhan déu chiu su tac dong, chi
phéi ctia céac vi than, 18 hoi vi thé cling ludén co
muc dich ta on, hodc cau xin su phu ho cua than
linh cho cudc song gia dinh, thon lang dugc
binh yén, sung tac [4]. Du duoc to chiic & quy
md nao di nita, ngoai yéu t tam linh, 18 hoi an
trau cua nguoi Cor ciling van 1a ngay hoi véi su
tham gia ctia ca cong dong thon lang.

Mot 1& hoi an trau thuong kéo dai tir 7 dén
10 ngdy véi cc budc chinh la cing moi than
linh vé du 1&, cung lap gu [4], cang dung néu,
cung dudi ta ma, 1& hién sinh, dam trau, cung
dau trau, tién hon. Moi nghi thirc cung té déu
dién ra trong 4m hudng cua dan chiéng/trong,
lac trdm hung nhip nhang, luc s6i dong cao
trao. Song hanh hodc xen gilra cac budc trong
toan bo qua trinh 1& hoi 1a cdc man mua chiéng,
mua ca dao hodc hat ca lu. Cac hoat dong do
viura mang tinh thiéng, vira nhu nhitng hinh thirc
van nghé dan gian nham théa méan nhu cau vui
choi giai tri cia cong dong, nhit 14 cua gidi tré.

Nhin lai toan bg qua trinh chuén bi cling nhu
quy trinh thue hién, c6 thé khang dinh, 18 hoi an
trau cua dan toc Cor la mot sy kién van hoa dan

gian tong thé doc lap, khong chi nham thoa man
nhu cau tdm linh ma con gép phan giai toa
nhing 4n tc dugc tich tu trong nhip song hang
ngay. Thong qua viéc nghién ctru 1& hoi 4n trau,
c¢6 thé hiéu dugc phan nao thé gidi quan, nhan
sinh quan ctia cong dong Cor thé hién trong qué
trinh hanh 1&, qua nghé thuat diéu khic, trang tri
dan gian trén cay néu va cac hinh thirc biéu dat
khac (dan nhac, dan ca, dan vii). Phuc dung 1&
hoi an trau 1a mot trong nhiéu phuong 4n nhim
bao ton truyén thong van hoa toc ngudi Cor.

Tuy nhién, qué trinh phuc dung 18 hoi an
trau ciia nguoi Cor ¢ huyén Tra Bong trong
nhilng nim qua con gip nhidu trd ngai. Dudi
tac dong cua kinh té thi trudng, ctia cac phuong
tién tmyén thong, cac dich vu gido duc va 'y té,
nhan thac cua nguoi Cor vé doi séng tinh than,
tam linh hién nay da c6 nhiéu thay doi. L& hoi
an trau xua kia duoc xem nhu mot chién lugc
cong dong nhim tim kiém sy an toan trong
cudc song théng qua viéc nuong nhd sy trg
gitip cua than linh. Ngay nay, nguoi Cor di co
thé trong cdy vao su trg giup cua chinh quyén
nha nuéde, cua cac to chice chinh tri x3 hoi, va
dich vu cham soc stc khoe cua hé thong y té
cac cap tir thon lang dén trung wong. Hé thong
cung tng dich vu dn ubng ciing nhu cac dai ly
tap hoa c6 mat & moi noi, co thé nhanh chong
thoa min cac nhu ciu vat chat ctia ngudi dan.
Su gia tang nhanh chong cua cac tién ich nghe
nhin ciing nhu cac phuong tién truyén tin da co
ban dap ung duoc nhu ciu giai tri va cac nhu
cau tinh than khac. T6 chirc mét 18 hoi an trau
thuong tdn rat nhiéu tién, trong khi do ti 1€ ho
nghéo & hau hét cac xa ngudi Cor déu con kha
cao, viéc huy dong su dong gop ciia cong dong
cho cac hoat dong chung cua thon lang khong
phai bao gio cling thuan lgi. Trong khi do, cac
ho kha gia luén c6 nhu cau vé vén dé mé rong
san xuét, kinh doanh, dap mg doi hoéi ngay
cang cao cua kinh té thi truong. Chinh vi thé,
viéc to chuc 18 hoi an trau da khong con 1a uu
tién hang dau mdi khi trong thon lang, hay gia
dinh c6 tin mimg hay sy bién. Trong hon 20
nam gan day, hién tuong to chuc 18 hoi an trau
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ctia cac gia dinh Cor chi thay duoc phuc dung
rat han ché ¢ xa Tra Thay. O cac xa khéc trong
huyén Tra Bong hau nhu khong c6.

Trudc tinh hinh d6, UBND va Van hoa -
Thong tin huyén Tra Bong da c6 chu truong tai
hién 1€ hoi &n trau cua ngudi Cor trong khudn
kho hoi 16 mua Xuan hang nim & dién Trudng
Ba. Vén di, tir nam 2000, 1& hoi dién Trudong Ba
dugc to chic phuc dung dua trén nguyén tic
vira ké thira cac ddc diém van hoa truyén thong,
vira khong ngimg mé rong quy mé ciing nhu bod
sung cac hoat dong cho pht hop bdi canh xa hoi
mé&i. Nam 2012, 1& hdi &n trau cta ngudi Cor
lan dau tién duoc tai hién trong 1€ hoi mua
Xuan cua dién Truong Ba. Moi kinh phi tir viéc
dung néu, sdm trau cling nhu vi¢c td chuc cac
nghi 1& hau 18 an triu theo phong tuc truyén
thong cua nguoi Cor (I& cung sam, 1& lap 16
chan trdu) déu duoc chinh quyén dia phuong
chi tra.

3. Mt vai vin dé di va dang dwogc dit ra
hién nay

3.1. Sw tham gia ciia ngwoi Cor thiéu tinh
chu dong, tw gidac

Cho dén nay, chua c6 bat ctr bang ching kha
tin nao dé co thé khiang dinh ring, trong qué
khtr, nguodi Cor dd 1a ddng chu thé cua dién
Truong Ba va cac hoi 1€ hang ndm ¢ day. Trude
nam 1975, mot sd ca nhan nguoi Cor chi dén
tham dy 1& hoi dién Truong Ba véi tu cach
khach moi. Tir khi c¢6 su két ndi cua cac co
quan quan ly nha nudc, mét by phan nguoi Cor
moi thuc sy ¢ méat voi tu cach danh nghia la
dong chu thé 1 hoi dién Truong Ba. Tuy nhién,
trén thuc té€, vai tro ciing nhu tiéng noéi cua
ngudi Cor trong toan bd qué trinh t6 chire 18 hoi
dién Truong Ba cling hét sttc mo nhat va thu
dong. Ban than nhiing nguoi Cor tham gia trong
18 hoi ciing chi dong gop phan thyc hanh nghi
thirc dang trau, cac tro choi va cac hinh thirc
van nghé dan gian. Toan bd ngudn kinh phi dé
mua sim 1& vat cho 1& dn trAu déu do chinh
quyén dja phuong chi tra. Néu khong c6 ngudn

tién nay, duong nhién 1& an trau s& bi lugc bo va
didu d6 khong hé anh huong dén toan by quy
trinh vén c6 cua 18 hoi dién Truong Ba ciing
nhu dic tin cia cong dong ngudi Kinh hay
nguoi Hoa ¢ dia phuong.

3.2. Thiéu sw dong thudn trong ndi bé
nguoi Cor

Viéc t6 chirc 18 hoi 4n tru cta ngudi Cor
luén bit dau bang cac nguyén cd tam linh. So
sanh 18 an trau trong truyén thdng vin hoa Cor
v6i 1€ dn trau duge nguoi Cor tai hién trong 18
hoi dién Truong Ba rd rang c6 nhimg diém
khac biét vé thoi gian, quy trinh t6 chirc, ddi
tugng tri ton, tinh chat va y nghia cua nghi 18.
Chinh vi ¢6 sy khac bi¢t nay nén mdt by phan
ngudi Cor dd bay to su khong dong tinh voi
viéc t6 chirc 18 an trau trong 18 hoi dién Truong
Ba. Nhitng ngudi nay cho rang, 1& an trau phai
duogc thyc hién dung quy trinh, phai xuat phat
tir mot nguyén cd tdm linh, bang su ty giac cla
cong dong, phai tri ton dung d6i tuong, hay noi
cach khac phai thuc hién theo dung truyén
théng van hoa cua tdc ngudi Cor. Bén canh do,
bd phan ngudi Cor ndy ciing chi ra rang, dan
toc Cor khong c6 truyén thong lap dén dung
miéu, khong phung thd thanh miu Thién
Yana... Nhu vay, xung quanh viéc t6 chuc 18 dn
trau trong 1& hoi dién Trudng Ba, trong ndi bd
toc ngudi Cor dd co nhimg quan diém trai
chiéu, thé hién su khong déng thuan.

3.3. Sw léch chudn trong quan niém vé
thuc hanh van héa cua cdc tgc nguoi

Tir xa xua, 1& hoi dién Truong Ba da 1a mot
su kién vin héa dan gian tong thé do nguoi
Kinh gitr vai trd chi dao. V& co ban, cac quy
tac, chuan muc trong 1& hoi duoc thiét lap va
trao truyén qua nhiéu thé hé. Ngay ca khi phuc
dung, quy trinh to chtrc 18 hoi van duogc thuc
hién tuan tir theo cac quy tic, chuan muc xua.
Vi thé, khong it nguoi Kinh cho ring, viée to
chtrc 1€ &n trau trong 1& hoi dién Truong Ba 1a
khong phu hop véi truyén thong 1 hoi.

Tuong ty nhu vy, 1& hdi 4n trau ciing 12 mot
su kién van hoa dan gian tong thé cua cdng
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ddng dan toc Cor, 1a mot trong nhitng nét dep
van hoa truyén thong cia toc ngudi, co cac quy
tdc, chuan muc riéng. L& hoi an trdu 1a hoat
dong tinh than thé hién tinh cam cua cong dong
v6i cac dang than linh va bay té niém mong
moi cac luc luong si€u nhién che chd, gitp do,
pht ho cho ho gip duoc nhiéu diéu may man,
tranh dugc moi rui ro. Béng ndi dung cia minh,
18 hoi #n tru bao gid ciing chira dung trach
nhiém nhic nho, chuyén tai cho nhiing thanh
vién trong cong dong bai hoc vé cach ung xi.
Do 1a dao 1y ton kinh, biét on dbi voi nhitng vi
than, voi vong linh cia to tién da ludn sat canh,
che chd, bao vé cho ho. D6 1a tinh than doan
két, 1a 16i séng thom thao trong tmg xir voi
cong dong, lang x6m ctia nhitng ngudi con nui
rimg trong sach, mén khach. D6 con 1a ¥ thic
vé su kiéng dé, gin giit diéu lanh, tranh nhiing
tai bay va gi6 va khat khao vé mot cudc soéng
yén 4m, thanh binh, con chau trong nha dugc dé
hué, no di. D6 con 1a y thic vé cdi ngudn xa
Xua, vé nhiing gid tri van hoa truyén thong bao
doi ctia dan toc. Vi vay, 1€ dn trau khong chi 1a
mot nét dep van hoa tinh than cua toc nguoi
Cor ma con ¢ ¥ nghia gido duc rat 16n dbi véi
cac thanh vién trong cong dong vé dao 1y lam
nguoi, vé viéc bao ton, luu gilr va lan tdéa cac
gié tri truyén thong cta dan toc.

Chinh vi thé, viéc ghép 2 su kién vin héa
dan gian tong thé trong 1& hoi dién Trudong Ba
nhu hién nay v6 hinh trung da pha v& céc quy
tac, chuan muc voén c6 & moi sy kién. Bdi véi
cong dong ngudi Kinh, viée tai hién 18 hoi an
trau cta nguoi Cor khong chi goi nén canh sat
sinh t6i 16i ma con tao thém 4ap luc thoi gian
cho viéc thuc hanh té 1& & chinh di¢n. Déi voi
cong dong ngudi Cor, 18 hoi an trau chi duoc tai
hién nhu mot hinh thirc san khau hoa, khong
thuc sy bt ré tir niém tin tAm linh, va khong thé
chuyén tai hét cac thong diép van hoa truyén
thong cta toc ngudi.

3.4. Ap lwc ciia truyén thong

Nhiing ndm vura qua, vi¢c phuc dung cac 18
hoi hién sinh dong loat bi du luédn xa hoi va

truyén thong 1én an, xép vao nhimg 18 tuc phan
cam, c6 tinh chit man ro, bao luc, can dugce x6a
bo. Mot s6 to chirc bao vé vat nudi qudc té ciing
vao cudc, doi hoi chdm dut cac hién tuong van
héa tam linh lién quan dén tuc hién sinh. Trén
nhiéu dién dan, cac nha khoa hoc cling co
nhimg ¥ kién trai chiéu xung quanh van dé nay.
Trugc tinh hinh do, trong 2 nam tré lai day
(2016-2017), UBND huyén Tra Bong va Ban
T6 chirc 18 hoi dién Truong Ba da tam ngung
viéc tai hién 1€ hoi an triu ciia ngudi Cor trong
cac hoi 1€ mua Xuan. Mac du khong co bét cr
quy két truc tiép nao, twong lai cia viéc phuc
dung 1& hoi an trau ctia ngudi Cor van 1a chi dé
con bd ngo.
4. Két luan

Vin hoa 1a cai cong dong dang co, cong
dong dang nghi va cong dong dang lam, phu
hop véi xu thé chung cta thoi dai. Con nguoi 12
chu thé ctia van hoéa. Khi con ngudi thay doi,
hién nhién vin hoa ciing khong thé khong thay
d6i. Nhin lai lich sir van héa, c6 thé dé dang
nhan thay, trong nhitng nim gan day, dudi strc
ép cia CNH-HDH, cac gia tri truyén thong
dang phai d6i mat voi nhiing thach thic khong
dé vuot qua. Hién thuc cudc séng nhu cb may
xay khong 10, nghiét ngd, sdn sang loai bo
nhitng yéu t6 khong con thich nghi véi nhip
song vira hién dai, gip gap, vira tu do, nhan
van. Nhiéu thyc hanh vin hoa truyén thong da
mat di va khong thé phuc dyng, nhung nhiéu
truyén thong méi ciing dugc tao 1ap, trao truyén
va lan téa, bo sung vao kho tang vin héa cia
mdi toc nguoi. Do 1a quy luat tat yéu. Ngudi
Cor va van hoa Cor cling khong 1a ngoai 1¢€.

Béo ton truyén thong vian hoa dan toc Cor 1a
can thiét. Nhung ban sic va truyén théng vin
hoéa tdc nguoi co nhiéu hinh thirc biéu dat khéc
nhau, ma cac thyc hanh tin ngudng, tam linh,
trong d6 co 1& hoi n trau, chi 1a mot phuwong
dién. Trong lich sir, 1& hoi an trau da c6 vai tro
quan trong trong doi sdng tam linh, tinh cam,
tinh than cta cong dong dan toc Cor, gop phan
khong nho vao viéc tao nén ddc trung van hoa
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truyén thong toc ngudi. Tuy nhién, trong boi
canh xa hdi mai, viéc phuc dung 1 hoi an trau
duong nhu khéng phai 1a nhu cdu uvu tién cua
cong dong ngudi Cor & huyén Tra Bong. Thiét
nghi, cic co quan quan 1y nha nudc vé vin hoa
khong nhat thiét phai lya chon 1€ hoi an trau
nhu mét trong tam dé phuc dung va bao ton vin
hoéa dan toc Cor. Cho du c6 vi muc tiéu nhan
van cao ca, néu khong co su déng thuan, chu
dong, tu gidc cua nguoi dan, ma chi dua vao su
ap dat y chi va bao cip cta nha nudc, viée phuc
dung cac 18 hoi cling kho co thé dam béo tinh
bén viing.
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truong DH, CD ngoai cong 1ap), ngoai ngilr
chinh 1a tdm vé budc qua cong dé vao hoi nhap.
Khi hoi nhap qudc té, thach thic 16n nhat doi
v6i Viét Nam 1a kha nang tiéng Anh.

Xac dinh dugc tam quan trong cua tiéng Anh
trong dao tao nhan luc dé dap tmg v6i nhu cau
xa hoi mdi, Pai hoc Duy Tan da chon chuin
TOEIC bén k¥ ning (nghe-néi-doc-viét) dé dao
tao Anh vin cho sinh vién khéi khong chuyén
nham muc dich giup sinh vién co thé dat duoc
chuin dau ra (theo diéu 27- Quy ché Pao tao
dai hoc va cao dang hé chinh quy theo hé théng
tin chi (Ban hanh kém theo Quyét dinh sb
43/2007/Qb-BGDDT, ngay 15/8/2007 cua B
truong BO Gido duc va Dao tao) va cod dugc
mot nén tang tiéng Anh vimg chic. Trong
chuong trinh giang day theo bdn k¥ ning do, ky
ning Viét duoc sinh vién cho 1a mot trong
nhitng k¥ nang khé nhat va hoc phan Writing
level 2 1a hoc phan ma nhiéu sinh vién phai vét
va ldm méi thi dd va giang vién ciing gip
khong it kho khan trong viéc giang day. Theo
s liéu thong ké cua Phong Dao tao Truong Pai
hoc Duy Téan vé két qua thi két thiic hoc phan
trong nam hoc 2015 — 2016, chi ¢6 37,8% sinh
vién du diém qua hoc phan, diéu d6 c6 nghia la
dén 62, 2% sinh vién khong qua duge hoc phan.
D6 1a Iy do tai sao hoc phan Writing level 2
duoc chon dé nghién curu vé thue trang day va
hoc va nham dua ra giai phap dé cai thién viéc
day va hoc hoc phan nay.

- Muc tiéu: P& xuit giai phap nhim nang
cao chat lugng day va hoc hoc phan Writing
level 2.

- Phwong phap: Quan sat, diéu tra y kién
sinh vién, giang vién, thong k&, phan tich va
tong hop.

- Péi twong: Sinh vién di hoan thanh hoc
phan Writing level 2, giang vién da va dang
tham gia giang day hoc phan Writing level 2 va
gi4o trinh ctia hoc phan Writing level 2.

- Pham vi nghién ctru: Sinh vién khéi 16p
ENG 217 di hoan thanh hoc phan Writing level
2 Anh van khong chuyén tai Pai hoc Duy Tan.

1.2. Thuce trang day va hoc hgc ph?m Writing
level 2

Qua diéu tra y kién cua 20 giang vién day
hoc phan Writing level 2 va 100 sinh vién da
hoan thanh xong moén nay, cic giang vién va
sinh vién da phan anh thyc trang qua trinh day
va hoc nhu sau:

1.2.1. Thuc trang giang day
1.2.1.1. Chwong trinh

74% giang vién dugc diéu tra cho rang noi
dung chuong trinh 14 hoan toan hgp 1y vi no
phu hop véi 16 trinh dao tao dé dat chuan,
nhung lai c6 26% s6 giang vién cho ring
chuong trinh nay hoi kho so véi trinh do cua
sinh vién vi sinh vién vira méi xong trinh do
level 1 1a & cAp d6 co ban nén chuyén tiép sang
level 2 & cap d6 kho hon han nén kho theo kip.
Ngoai ra, ¢c6 dén 70% sinh vién yéu cau giam
do kho cta chuong trinh hoc.

1.2.1.2. Gido trinh

Cac giang vién da chi ra nhitng vu diém cua
gi4o trinh nay 1 duoc thiét ké logic, 1y thuyét
gon nhe, ndi dung phong phu va phu hop véi
trinh d§ sinh vién. Tuy nhién, gido trinh nay co
lwong bai tdp qua nhiéu so voi thoi lugng day
60 pht nén khong c6 du thoi gian dé sira tat ca
cac bai tdp cho sinh vién. Bén canh d6, ndi
dung gido trinh con c6 mot sb han ché, cu thé:

- Chuong I: Bai tap con nhiéu, mot sb buc
tranh triru tugng nén sinh vién khong co y
tuong dé viét;

- Chuong II: Bai tdp van dung con it, chua
bam sat v6i dé thi cudi ky;

- Chuong III: Qua it bai tap luyén viét trién
khai cau chu dé tir cau luan dé trong viét bai
luan.

C6 dén 85% sinh vién cho rang lugng bai tap
trong sach qua nhiéu va dan trai, cac em cho
rang nén rit ngin bot bai tap lai va tap trung
vao cac dang bai cho sat véi dé thi.
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1.2.1.3. Ngi dung giang day

Hon 50% giang vién cho rang sinh vién con
yéu vé& ciu trac ngit phap nén phai day lai tir
dau, ton thoi gian tap trung vao giang ngit phap.
Bén canh d6, viéc thuc hanh viét cau cling gap
kho khin do sinh vién yéu vé tir vung. Va lai,
kha nang tiép thu cua sinh vién con kém, chdm
va kién thirc nén khong virng nén giang vién rat
vat va trong qua trinh giang day.

Ngoai ra, 90% céc sinh vién cho ring noi
dung hoc duoc trinh bay day du theo dé cuong,
giang vién trinh bay muc dich, yéu cau cta timg
bai hoc rd rang va kién thirc co ban ciia mén
hoc chinh xac. Tuy nhién, chi c6 52% s6 sinh
vién cho rang giang vién c6 cap nhat va mo
rong kién thirc c6 lién quan dén ndi dung bai
giang.
1.2.1.4. Phwong phap gidang day

95% cac giang vién cho ring, dé tiép can
giang day va truyén tai mot luong kién thirc rat
16n trong gi4o trinh nay giang vién phai tiép can
bang nhiéu phuong phap khac nhau va cb ging
don gian hoa cac noi dung bang cac hoat dong
sinh dong dé sinh vién dé tiép thu.

87% sinh vién cho rang 65% sb giang vién
ap dung phuong phéap giang day sinh dong bang
bai giang di¢n tir, hoat dong nhom, tro choi nhd
dé sinh vién tiép thu ly thuyét dé dang va luyén
tp cac bai tap. Tuy nhién, 35% s giang vién
giang day theo phuong phap truyén thong nén
lam sinh vién con thu dong va nham chan.

1.2.1.5. Kiém tra, dinh gid va gop y sira 16i sai

Theo két qua quan sat va tra 10i phong van
clia cac giang vién, co dén 95% giang vién chu
yéu cho sinh vién lam bai tip trén bang va stra
trye tiép trude 10p, kiém tra va sira bai tip vé
nha cta cac sinh vién trong dau mdi budi hoc
va cho lam kiém tra cudi mdi chuong. Cac bai
tap lam trén bang chu yéu la giang vién stra
(Teacher’s correction) va chi ra cac 13i sai chu
chua phat huy dugc viéc ty sta 16i (Self-
correction), sinh vién stra 16i cho nhau (peer
correction) va sira 16i nhom (group correction).

Pa s6 cac giang vién cho rang do luong bai tap
qué nhidu va thoi gian giang day c6 han nén
giang vién khong c6 di thoi gian dé sira hét cac
bai tap cho sinh vién. Mat khac, c6 khoang 30%
s6 sinh vién ddi phé véi viéc 1am bai tap vé nha
b?mg cach muon sach cta ban chép lai, hoac
dung sach cii da lam bai tdp hodc nho nguodi
ngoai lam giup nén khé danh gid dugc chat
lugng hoc tap cua sinh vién.

Theo céc sinh vién, 74% cac bai kiém tra
thuong ky vao cudi mdi chuong duogc cac giang
vién cham diém, phat bai lai va gép y va vach
13 ra céac 16i sai dé sinh vién hoc hoi tir 18i sai
ctia minh va rat kinh nghiém dé tranh cac 15i sai
trong bai thi cudi ky. Tuy nhién, van con dén
26% sinh vién phan anh rang giang vién khong
tra lai bai kiém tra va gép y vé cac 15i sai.

1.2.2. Thuc trang hoc
1.2.2.1. Thdi dj hoc tap

Cac giang vién cho rang, 77% sinh vién
hing tht va cham chi theo doi hoc, nhung sb
con lai to ra chan nan va cé suy nghi khong thé
hoc dugc mon nay, tir d6 thudng xuyén tir chbi
tra 101 cau hoi hay khong tap trung nghe giang
va hay bo gio hoc.

Khi dugc hoi vé tu danh gia vé thai do hoc
tap cua minh, 60% sinh vién cho rr:ing viéc hoc
mon nay thich tha, 18% s6 sinh vién cho rang do
chuong trinh hoc mon nay khé nén nan va khong
mudn di hoc, s6 sinh vién con lai cho rang tuy
hoc phan hoc nay khé nhung ho van cb ging di
hoc dé tiép thu bai va so gido vién diém danh.

1.2.2.2. Thoi luwgng sinh vién tw hoc

Qua kiém tra bai tap vé nha ctia sinh vién thi
céc giang vién cho rang c6 khoang 62% sb sinh
vién ty lam bai tdp vé nha duogc giao, 20% cho
rang ho c6 ging 1am nhung khong thé lam duoc
va sb con lai khong 1am bai tap nhung lai d6 16i
cho viéc do nghi tiét hoc truéc nén khong lam
bai dugc hodc do quén. Ngoai ra, danh gia viéc
tw hoc cua sinh vién vé viéc chuén bj cho bai
m&i hau nhu rét it, chi chiém 5%.
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Theo diéu tra y kién cua sinh vién vé thoi
gian ho ty hoc hoc phan Writing level 2 duogc
thé hién rat khac nhau:

Thoi gian Ty 1€ %
3-4 gio/ 1tudn 18%
1-2 gio/ 1tudn 15%
30 phut - 1 gio/ 1tuan 44%
Rit it 18%
Khong 5%

Bang 1: Thoi lwgng sinh vién tu hoc

18% sb sinh vién dugc hoi danh tir 3-4 gio/
1tudn dé tu hoc hoc phén nay va 15% sinh vién
hoc 1-2 gio/ 1 tudn. 44% sinh vién danh tir 30
phut dén 1 gio/ 1 tuan dé tu hoc, da s cac sinh
vién chi giai quyét cac bai tip gido vién giao.
Luong sinh vién tu hoc rat it chiém 20% va van
con 5 % s6 sinh vién hoan toan khong tu hoc &
nha. Vay van con mot sé luong rat 16n (gin %)
sinh vién hau nhu khong lam bai tip va khong
tu hoc vi cac em cho rang bai tdp vé nha qua
kho, khong du kha niang dé 1am, tit nhién khong
loai trir cac em c6 y thire ty hoc chua cao.

1.2.2.3. Kho khan trong viéc hoc

KHO KHAN TRONG VIEC HOC HOC PHAN
WRITING LEVEL?2

ETivung ®Phattriény  ® Chu tric

Hinh 1: Kho khin trong viée hoc hoc phan Writing level 2

Theo két qua phiéu khao sat ca giang vién va
gido vién déu cho rang c6 dén 38% sinh vién
gip tré ngai 16n nhét trong qué trinh hoc hoc
phan Writing level 2 voi von tir vung con han

ché; 35% sinh vién gip khé khin trong viéc
phat trién y tuong 13 do thiéu von tir vung dé
dién dat y twéng ctia minh; 27% gip khé khin
vé mit cdu tric vi cac gido vién di giang ky
phan ciu trac nhung sinh vién van dung sai do
thiéu vén kién thirc co ban vé ngir phap. Bén
canh d6, mot s6 sinh vién thira nhan réng do
thiéu vbn tir vung nén ho viét cau bang tiéng
Viét va dung Google dich dé dich va viét ra cau
tiéng Anh nén cac cau cua ho khong chuan xéc,
gay nhiéu kho khin cho giang vién khi stra bai.
1.3. P& xuit
1.3.1. Pé xuit cho gidng vién

1.3.1.1. Chuong trinh

Céc giang vién déu cho rang tiy theo trinh
d6 ctia mdi 16p giang vién co thé linh hoat trong
viéc giang day dé thich nghi voi chuong trinh
ctia hoc phan nay. Néu 16p hoc qua yéu thi
giang vién c¢b ging thiét ké bai lai theo cach dé
nhat cho sinh vién yéu c6 thé tiép can duoc.

1.3.1.2. Giao trinh

Theo ¥ kién cla cic giang vién, giang vién
tap trung vao cac dang bai tap cdt 16i & chuong
I. Bén canh do, tt ca cac giang vién trong to bd
mon phai hop dé thao luan va dua thém phan Iy
thuyét cu thé va tang thém bai tdp van dung &
chuong II va chuong III dé giang vién d& dang
truyén dat 1y thuyét va sinh vién c6 thém bai tip
thue hanh cho nhuan nhuyén trong cac chuong
nay, nham ning cao sy thong nhat giita cac
giang vién trong qua trinh giang day.

1.3.1.3. Noi dung giang day

Tac gia cho rang ngoai ndi dung trong sach,
tuy theo trinh d§ cta sinh vién trong 16p, giang
vién ciing cAn mé& rong kién thirc co lién quan
dén ndi dung bai giang. Bén canh do6, giang vién
nén bd tri sinh vién theo nhoém dé ¢b van hoc tap
cho sinh vién va ciing c¢6 lai nhimg kién thic da
day va giang lai cho sinh vién nhiing kién thirc
nén ting ma sinh vién chua nam vimng.

Diém yéu cua sinh vién 1a tir vung, cdu trac
va cach dién dat nén trudc khi giao bai tap vé
nha, gidng vién phai huéng dan sinh vién dic
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diém cua timg loai bai tip, cach lam céac bai tip
d6 nhu thé nao va cung cap cho sinh vién mét sd
tir, cum tir va goi y cac y tuong dé gitp sinh vién
c6 thé hiéu va ty 1am bai tip vé nha cta minh.

Pau mdi budi hoc, giang vién nén danh ra 5
phut dé kiém tra va 6n lai tir vung cho sinh vién
dé giup ho nang cao von tir vung ctia minh.

1.3.1.4. Phuong phap giang day

Céc sinh vién cho rang giang vién nén ap
dung phuong phap giang day sinh dong bang
bai giang dién tt, td chire dong cap, nhom, tro
choi l@)ng ghép ndi dung hoc, da dang céc hoat
dong dé sinh vién tiép thu 1y thuyét dé dang va
luyén tap cac bai tap hi€u qud, tranh sy nham
chan trong 16p hoc.

Ngoai ra, tac gia cho ring cic giang vién
phai luén luén khuyén khich sinh vién bang
nhiéu hinh thirc va kip thoi dé tao dong luc cho
sinh vién.

Bén canh d6, viéc phat trién ¥ tudng trong
mot bai viét rat quan trong vi ndi dung ctia bai
viét phy thudc vao sy phat trién ¥ tudng. Dé
gitp cho sinh vién phat trién tét cac ¥ tuong dé
dién dat trong qua trinh hoc mén ndy, giang
vién can td chitc cho sinh vién lam viéc theo
cap, qua do sinh vién co thé thao luan va hoc
héi 1an nhau trong viéc goi mé cac y tudng.

Cubi cung, mot trong nhiing phuong phap
hiéu qua dé glup sinh vién nhé cdu tric cau va
nodi dung, bd cuc tung loai cia e-mail va phat
trién cau luan dé thanh cic cau chii dé bang
cach sir dung mindmap (Nagbi, S. A. (2008).

1.3.1.5. Kiém tra, danh gid va gép y sira 16
sai

Tur thyc té kiém tra ddnh gid & cac 16p hoc
hoc phan Writing level 2, tic gia c6 mot s6 dé
Xuét sau:

Thir nhét, d¢ sinh vién hoc hoi tir 13i sai cla
minh va rit kinh nghiém dé tranh cac 15i sai,
ngoai viéc giang vién stra (Teacher’s
correction) va chi ra cac 18i sai thi can phai to
chtic cac hoat dong dé sinh vién phat huy duoc

viéc tu stra 16i (Self-correction), sinh vién sira
16i cho nhau (peer correction) va stra 16i nhom
(group correction).

Thir hai, cac giang vién phai chim diém cac
bai kiém tra thuong ki, tra bai cho sinh vién
dung han dé gop ¥, vach 16 ra cac 13i sai dé sinh
vién c6 thé hoc hoi tir nhimng 15i sai va rat kinh
nghiém dé 1am t6t hon trong bai thi cudi ky.

Thir ba, gidng vién nén danh thoi gian dé sira
cac bai tap trong tdm dé sinh vién nim dugc cdt
161.

Tht tu, gidng vién gidm sat chat ché va
nghiém cam sinh vién hoc gido trinh di qua sir
dung 101, khuyén khich cac em tu lam bai cua
minh dé biét dugc ning luc ciia minh dén dau,
qua d6 giang vién moi c¢6 cach day cho phu
hop, cling nhu gitp cac em cai thién dugc
nhimg diém yéu ctia minh.

Cubi cung, giang vién phai phan tich cho
sinh vién vi sao khong nén ding Google dé hoc
viét, nén khuyén khich sinh vién phai tu suy
nghi d¢ dién dat.

1.3.2. Dé xuiit cho sinh vién

Qua thuc t€ hoc tap cua cac sinh vién hoc
mon nay, cac giang vién dua ra mot so6 dé xuat
nhu sau:

1.3.2.1. Thdi d¢ hoc tdap

Cac sinh vién can c6 y thic vé tam quan
trong cua mon hoc nay va ban than can no luc
hon, cham hoc hon.

1.3.2.2. Sdp xép ké hoach tw hoc

Do thoi gian hoc trén 16p rat ngan, giang
vién 1a nguoi huéng dan cho sinh vién cach tu
hoc nén mdi sinh vién phai c6 ké hoach tu hoc
va luyén tap dé ty minh nang cao ki nang hoac
c6 thé thanh 1ap nhom dé cung hoc véi cac ban
dé chia sé nhitng kho khan trong qua trinh hoc
va hoc hoi 1an nhau. Bén canh d6, sinh vién co
thé manh dan yéu cdu giang vién giang day
danh thoi gian ¢ van lai nhitng vin dé minh
chua hiéu.
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1.3.2.3. Gidi quyét nhitng khé khan trong
qua trinh hoc

Ban than mdi sinh vién phai trau doi von tir
vung, ngit phap va cac 16i dién dat ma thay co
d3 hudéng dan & 16p va co thé mo rong hoc hoi
thém tr cac nguén tai liéu khac nhu sach, cac
trang web trén mang, bdo chi va ban be.

Thir nhat, dé nang cao vbn tir vung thi khi
hoc mét tir méi, hiy ¢d gang tim mot tir dong
nghia va mot tir trai nghia véi tir d6 rdi ¢d gang
tim thémho tor cua ching (words family).
Ngoai ra, nén sir dung ngay nhiing tir vira hoc
trong qué trinh luyén viét, nén c6 gang ap dung
nhitng tr vira hoc vao cau. Mdi sinh vién nén
c6 mot cudn so tay ghi chép tir méi dé giap dé
nh¢ tr mdi, giup van phong sinh dong hon va
tranh 1ap tu.

Thir hai, can cai thién cdu trac ngit phap vi
n6 s& gitp sinh vién cai thién chat luong ctia bai
viét. Ludn uu tién nhitng cau c6 ngit phap don
gian, sau do l1a nhitng cau phtrc tap hon.

Tht ba, sinh vién nén luyén doc nhiéu hon
dé tich Iy thém nhiéu tr vung, cau traic maoi
cung van phong dién dat.

2. Két luan

Chét lugng cua viéc day va hoc hoc phﬁn
Writing level 2 phu thudc rat 16n vao su nd luc
cua ca hai phia gido vién va sinh vién. Hy vong
rang, nhimg dé xuit trén phan ndo cai thién
duoc chat lugng day va hoc mon hoc nay.
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Tém tit

Su hai long cta khach hang dugc xem nhu 14 chia khoa dé thanh cong cho tat ca cac doanh nghiép. Viéc phuc vu dé
khach hang hai long 13 co s¢ quan trong gdp phan gia ting long trung thanh ciia khach hang, qua d6 nang cao nang lyc
canh tranh, gitip doanh nghiép mé rong thi truong. La mot doanh nghiép ra doi sau trong thi truong vién thong di dong
tai Viét Nam, quan tdm dén sy hai long ciia khach hang 1a diéu thiét yéu déi v6i Viethammobile. Day 1a co s quan trong
gitip Vietnammobile c6 dwoc vi thé riéng trén thi trudng vién thong di dong tai Viét Nam.
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Abstract

Customer satisfaction is seen as the key to success for all businesses. Meeting customer satisfaction is an important
foundation contributing to increasing customer loyalty, thereby improving competitiveness, helping businesses expand
their market. As Vietnamobile is a junior company in the mobile telecommunications market in Vietnam, attention to
customer satisfaction is essential. This is an important base for helping businesses have a unique position in the mobile
telecommunications market in Vietnam.
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trong nang cao chit luong mang, gi6i thiéu cac
g61 cude canh tranh, dich vu cham soc khach
hang tiéu chuan qudc té thong qua mang ludi
phan phdi toan qubc dudi thwong hiéu
“Vietnamobile”. La doanh nghi¢p dang c6 vi
thé vimng chic dé gia tang thi phan va xiy dung
xu hudng phat trién méi tai thi truong vien
thong Viét Nam. Cong ty cung cap cac loai
hinh dich vy vién thong co ban: dich vu truyén
thong tin cta nguoi st dung dudi dang ky hiéu,
tin hiéu, s6 ligu, chit viét, am thanh, hinh anh,
thong qua mang vién théong hoic ndi dung
thong tin dugc guri va nhan qua mang; cac dich
vu gia tri gia tang (dich vu lam tang thém gia tri
sir dung thong tin cua ngudi sir dung bang cach
hoan thién loai hinh hodc ndi dung thong tin)...
trén co so st dung mang vién thong.

Ngay nay, moi trudong canh tranh ngay cang
khéc liét, Viethammobile phai d6i mat véi rat
nhiéu rii ro trén thi truong. La mot nha cung
cap dich vu vién thong thudc thé hé dan em so
vo1 cac nha mang 16n manh khac tai Viét Nam
nhu Viettel, Mobifone, Vinaphone, viéc chu
trong trong cong tac quan h¢ khach hang, nang
cao chét lugng dich vu 1a diéu hét sirc can thiét.
Dua vao sy hai long cia khach hang, thu hut
thém luong 16n khach hang tiém ning st dung
dich vy vién thong di dong la co s& tt giup
doanh nghiép tao nén vi thé viing chic dé gia
tang thi phan va xdy dung xu huéng phat trién
méi tai thi trudng vién thong Viét Nam.

Két qua ctia nghién ciru s& 1am co s& xac
dinh thuc trang va phuong hudng cai thi¢n
chét luong dich vu mang di dong Vietnamobile
tai Pa Nang. Trén co so xac dinh cac nhan t6
va muc do anh huong cua timg nhan t6 dén sy
hai long khach hang, tir d6 dua ra mot sb giai
phap nham nang cao su hai long ctua khach
hang d6i véi dich vu vién thong di dong
Vietnammobile tai Pa Néng. Ngoai ra, két qua
nghién ctru ciing s& 1am co sé dé mo rong viée
nghién ciru sy hai long ctia khach hang ddi véi
dich vy vién thong di dong ciia Vietnammobile
tung tinh riéng biét khéc, tor d6 co thé dé xuat
cac chinh sach cho phu hop véi tinh hinh hoat
dong kinh doanh, muc ti€u kinh doanh va dac
diém khach hang trong tinh.

2. M6 hinh va Phuong phap nghién ciru
2.1. M6 hinh nghién ciru

C6 nhiéu nghién ciu vé sy hai long cua
khach hang cua nhiéu tic gia (Peterson vd
Wilson, 1992) va thuc té c6 nhiéu cach hiéu
khac nhau vé khai niém nay. Cu thé hon, sy hai
long cua khach hang 1a sy phan hoi tinh
cam/cam nhan cta khach hang ddi v6i nha cung
cép dich vu trén co s& so sanh su khac biét gitra
nhiing gi ho nhan dugc so vdi mong doi trudc
d6 (Oliver,1999 va Zineldin, 2000). Ciing trén
quan diém nay, Kotler (2000) cho rang su hai
long duge xac dinh trén co s& so sanh giira két
qua nhan dugc tor dich vu va mong doi cua
khéach hang dugc xem xét dya trén ba mtrc do:
néu két qua nhan dugc it hon mong doi thi khach
hang khéng hai long; néu két qua nhan dugc
gidng nhu mong doi thi khach hang s& hai 10ng;
va néu két qua nhan dugc nhiéu hon mong doi
thi khach hang s& rat hai long va thich thu véi
dich vy d6. RS rang du c6 nhiéu khai niém khac
nhau nhung khai niém vé sy hai 1ong ctia khach
hang luén gan lién v6i nhimg yéu t6 nhu: Tinh
cam/thai do dbi voi nha cung cap dich vy, mong
doi cta khach hang vé kha ning dap ung nhu
cau tir phia nha cung cép dich vy, két qua thuc
hién dich vu/céc gié tri do dich vu mang lai va y
nghia san sang tiép tuc st dung dich vu.

Moé hinh SERVPERF duoc phét trién dua
trén mé hinh SERVQUAL cua Parasuraman,
Cronin va Taylor (7992) v&61i mo hinh
SERVPERF thi do ludng chit luong dich vu
trén co so danh gia chat lugng dich vu thuc
hién dugc (performance-based) chir khong phai
khoang cach giita chat luong ky vong
(expectation) va chat lwong cam nhan
(perception). Theo m6é hinh SERVPERF thi:
Chéat luong dich vu = Mutc dd cam nhan.
Nghién ciru nay duoc sy ung hd cia nhiéu
nghién ctru sau d6 véi sy dong tinh boi cac tac
gia khac nhu Lee va cong sw(2000), Brady va
cong su(2002). Thang do SERVPERF ciing c6
22 phat biéu v6i 5 thanh phan co ban tuong tu
nhu phan hoi vé cam nhan cia khach hang
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trong m6 hinh SERVQUAL. Tuy nhién, bo qua
phan héi vé ky vong, nim thanh phan co ban,
do6 1a: Phuong tién hitu hinh, sy dap ung, su tin
cdy, nang luc phuc vu va sy cam thong. Véi mod
hinh cua M-K.Kim et al (2004), su hai long cia
khach hang trong nganh vién thong di dong
dugc danh gia bang 6 tiéu chi: Chat luong cam
nhén, gia cd dich vu, hinh anh thuong hiéu,
khuyén méi quang cao, dich vu gia ting va dich
vu khach hang.

Chét luong cudc goi

A

Dich vu gid tri gia tdng |~
H2

Su thuén tién . H3

H4

Dich vu khach hang | —

HS

Chu trac gi4 L

Pham Dic Ky va Bui Nguyén Hung (2007)
dd dua ra cac yéu t6 cAu thanh nén sy hai long
cua khach hang cho thi truong thong tin di dong
tai Vigt Nam trong mo hinh dé xuit & bai
nghién cuu “Nghién ctu moé hinh sy trung
thanh cta khach hang dich vu thong tin di dong
tai Viét Nam” [8], bao gdm cac nhan t6: Chat
luong cudc goi, sy thudn tién, dich vu gia tang,
ciu trac gia va dich vu khach hang. Qua tham
khao, nhom nghién ctru dé xuat mo hinh nghién
ctru cu thé nhu sau:

) Su hai long

Hinh 1: M6 hinh nghién ciru dé xuét

2.2. Phwong phdp nghién ciru

Nghién ciru dugc tién hanh thong qua 2 giai
doan chinh:

a) Giai doan 1: Nghién curu so by dugc thuc
hién thong qua viéc thdo ludn nhém véi cac
can b0y kinh doanh, nhan vién truc tiép thuc
hién cong tdc cham soc khach hang tai
Vietnammobile vé mé hinh nghién ctu va cac
bién quan sat. Bén canh d6, nhom tién hanh
phong van cac chuyén gia, 13 ngudi co tham
nién lam viéc 1au nam trong linh vuc cung cip
dich vu vién thong di dong ¢ nhiéu nha mang
khac nhau tai Pa Nang. Ngoai ra, nhém nghién

cru cling tién hanh khao sat so bd 20 khach
hang st dung dich vu mang Vietnammobile tai
Pa Ning dé xay dung thang do nghién ctru.

Thang do: Dugc xay dung dua trén nhom
cac nhén t6 tac dong trong mo hinh nghién ciru.
Trén co s& do, nhom tac gia xay dung thang do
cho 5 nhén t6 doc 1ap va mot nhan td phu thudc,
cu thé nhu sau: Chdt luwong cudc goi (CLCG
1,2,3,4); Dich vu gia tri gia tang (DVGTGT
1,2,3); Sw thugn tien (STT 1,2,3,4,5,6,7,8);
Dich vy khdch hang (DVKH 1,2,3.4,5,6); Cdu
truc gia (CTG 1,2,3,4); va Su hai long (SHL
1,2,3); thé hién qua bang 1 sau:

Bing 1: Thang do bién s6 nghién ciru

STT | Mai héa Dién giai
1| CLCGI1 | Chétluong duong truyén, cudc goi tot
2| CLCG2 | Pham vi phu song rong
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3 CLCG3 | Khong bi ngh&n mang, r6t mang
4| CLCG4 | Tinnhin goi di khong bi thit lac
5 | DVGTGT! | C6 nhiéu loai hinh dich vy gia tri gia ting
6 | DVGTGT?2 | Thii tuc ding ky dich vu gia tri gia ting d& dang
7 | DVGTGT3 | Thuong xuyén cap nhat dich vu gia tri gia ting mai
8 STT1 Thu tyc hoa mang d€ dang
9 STT2 Thu tuc chuyén doi cac hinh thirc thué bao dé dang
10 STT3 Thii tuc cat ma, thay doi sim, dong cudc nhanh chong
11 STT4 Thu tuc chuyén d6i cac goi cude dich vu d& dang
12 STTS Thoi gian lam vi¢c cua ctra hang giao dich hop 1y
13 STT6 Thoi gian khéc phuc su ¢d dich vu nhanh chéng
14 STT7 Hé thong ctra hang giao dich ndm & cac dia diém thuén tién
15 STTS Thai d6 phuc vu cua nhan vién chu ddo
16 | DVKHI | C6 nhiéu kénh (hinh thirc) hd tro khach hang
17| DVKH2 | Giai quyét khiéu nai mot cach nhanh chéng
18 | DVKH3 | Khach hang goi vao tong dai hd tro giai dap dé dang
19| DVKH4 | Nhén vién tong dai tra 10i nhiét tinh
20 | DVKHS5 | Khach hang dugc hudng dan dich vu gié tri gia ting chu ddo
21| DVKH6 | Co nhiéu chinh sach khuyén mai hap dan
22 CTG1 C6 nhiéu géi cude phu hop véi nhu cau
23 CTG2 Gia cudc cude goi hop 1y
24| CTG3 | Gia cudc tin nhian SMS hop 1y
25 CTG4 Gia cudc dich vu gid tri gia tang hop 1y
2% SHL1 Aph/chi cé}m thay quyét dinh ding khi lya chon dich vu mang
Vietnamobile
27 SHL?2 Anl/ chi cam thiy hai l1ong khi Iyra chon dich vu mang Vietnamobile
28 SHL3 Anh/ chi cam thiy hai 1ong véi cong ty Vién thong Vietnamobile

Mdu: Thong thuong, dé co thé phan tich
nhan t6 kham pha can thu thap bo dit lidu voi
¢& mau it nhat phai bang 4 hodc 5 lan s bién
quan sat (Hoang Trong, Chu Nguyén Mong
Ngoc, 2008). Mo hinh nghién ctru c6 28 bién
quan sat nén sb luong mau can thiét ti thiéu 1a
112. Ngoai ra, dé tién hanh phan tich hdi quy
bdi mot cach tot nhat, kich thuéc miu phai dam
bdo theo cong thirc: n > 8m +50 (Tabachnick,
B. G. & Fidel, L. S., 1996), trong d6: n la co
mau; m 12 bién ¢ doc 1ap ciia mé hinh. Tuc 13,

dé tién hanh phan tich hdi quy bdi mot cach tét
nhat thi véi mé hinh nghién ctru c6 28 bién
quan sat thi ¢c& mau can thiét ti thiéu 1a 274.
Tir d6, nhom tac gia da tién hanh phat 350 mau
dé phuc vu tdt nhat cho viéc phan tich dir li¢u.
Phét ra 350 mau, thu vé 348 mau, trong d6 c6 8
phiéu bi loai do khong hop 1&. Vay tong sb
phiéu dugc dua vao phan tich 1a 340 phiéu.

b) Giai doagn 2: Dur liéu sau khi thu thap
duoc nhép liéu va xir Iy biang phan mém SPSS
16.0 dé tién hanh phéan tich. Mot sé phuong
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phép phan tich dir liéu dugc st dung trong
nghién ctru gdbm: théng ké moé ta, kiém tra phan
phdi chuédn, phan tich d tin cdy cua thang do
bang hé s6 Cronbach’s Alpha, phan tich nhan té
kham pha (EFA), phan tich hoi quy tuyén tinh
bdi, kiém dinh t nhan t6 doc 1ap (Dependent
Samples T-Test) va phan tich phuong sai
(ANOVA).

3. Két qua
3.1. Kiém dinh Cronbach’s Alpha

Theo Nunnally (7978), Peterson (1994),
thang do dugc danh gia chap nhan va tt doi hoi
hai diéu kién: Hé s6 Cronbach's Alpha cua tong
the > 0.6; Hé s6 tuong quan tong bién
(Corrected Item-Total Correlation) > 0.3.

Bdng 2: Phdn tich Crobach’s Alpha

Bién Cronbach’s Cronl?ach's Bién Cronbach’ Cronbac.h s
quan sat Alpha Alpha if Ttem quan sat s Alpha Alpha if
Deleted Item Deleted
761 .730
CLCGl1 0,739 | DVGTGT1 0,627
CLCG2 0,669 | DVGTGT2 0,622
CLCG3 0,679 | DVGTGT3 0,690
CLCG4 0,729
0,898 0,884
STT2 0,826 | DVKHI 0,876
STT3 0,828 | DVKH2 0,839
STT4 0,831 | DVKH3 0,845
STTS5 0,842 | DVKH4 0,846
STT6 0,819 | DVKH6 0,883
STT7 0,828
STTS 0,816
STT8 0,816
0,876 0,710
CTGlI 0,829 SHL1 0,611
CTG2 0,841 SHL2 0,595
CTG3 0,856 SHL3 0,654
CTG4 0,839

Cin ctr vao mo hinh 1y thuyét, bang cau hoi
bao gdm 5 nhom bién doc 1ap va 1 bién phu
thudc. Thang do Likert véi day gia tri 1 dén 5
dugc st dung dé do luong cdm nhan cua déi
trong duoc khao sat vé cac yéu td anh hudng
dén su hai long cua khich hang. Két qua phan
tich d¢ tin cady Cronbach’s Alpha cho cac nhém
bién da loai nhiing bién khong dam bao do tin
cay la: STT1, DVKHS. Nhiing bién con lai s&
dugc sir dung trong phén tich nhan t6 kham pha
EFA tiép theo.

3.2. Kiém dinh EFA

Diéu kién dé phan tich nhan t6 kham pha 1a
phai théa min cac yéu cau: Hé sb tai nhéan t6
(Factor loading) > 0.5; Hé s6 KMO dat 0.5 <
KMO < 1; Kiém dinh Bartlett c6 y nghia thong
ké Sig. < 0.05; Phan tram phuong sai toan bd
(Percentage of variance) > 50%. Két qua chay
EFA lan cubi tai bang 3 dudi déy:
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Bing 3: Két qud phan tich EFA
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Chi tiéu cin danh gia Gia tri chay dwge | Két luin
H¢ s6 KMO 0,826 0,5<0826<1
Gia tri Sig 0,000 0,00 < 0,05
Phuwong sai trich o o
Total Varicance Explained 06,816% 06,816> 30%
Gia tri Eigenvalue 1,301 1,301>1

Thong qua két qua phan tich nhan t4, cac

bién quan sat dugc gop thanh 5 nhom nhén t6
chinh g@)m: Sy thudn tién (7 bién quan sat),
Dich vu khach hang (5 bién quan sat), Cau tric

bang 4:

Bing 4: Nhém nhan té

gid (4 bién quan sat), Chat luong cudc goi
(4 bién quan sat) va Dich vu gia tri gia ting
(3 bién quan sat). Cu thé duoc sip xép theo

STT DVKH CTG CLCG DVGTGT
STT8 | 0,850 | DVKH2 | 0,870 | CTG3 | 0,827 | CLCG2| 0,782 | DVGTGT2 | 0,827
STT6 | 0,837 | DVKH4 | 0,862 | CTG4 | 0,808 | CLCG1| 0,770 | DVGTGTI1 | 0,801
STT2 | 0,806 | DVKH3| 0,861 | CTG2 | 0,771 | CLCG3 | 0,681 | DVGTGT3 | 0,774
STT3 | 0,791 | DVKH1| 0,756 | CTG1 | 0,758 | CLCG4 | 0,629
STT7 | 0,777 | DVKH6 | 0,653
STT4 | 0,764
STT5 | 0,677

3.3.Héi quy bién

Hinh dang phuong trinh:
SHL= ¢+ B *STT+ B,*DVKH+ B3*CTG+ Bs*CLCG+ Bs*DVGTGT+ U
Bing 5: Hoi quy da bién
H¢ s6 chwa chuin Hé¢ s0 Hién tugng cong
M6 hinh hoa ’ chuan hoa T Mu’c~ y tuyen
Sai so nghia [ Tolerance VIF
B P Beta
chuan
Héng s0 0,012 0,118 0,101] 0,919
STT 0,221 0,018 0,325 12,572| 0,000 0,983| 1,018
| DVKH 0,184 0,016 0,334| 11,650| 0,000 0,800f 1,251
CTG 0,196 0,018 0,346| 10,733| 0,000 0,633( 1,579
CLCG 0,216 0,023 0,284|  9.421| 0,000 0,724| 1,382
DVGTGT 0,185 0,018 0,267| 10,154| 0,000 0,952 1,050
a. Bién phu thuoc SHL
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Qua két qua hoi quy cho thay: tit ca cac bién
déu co6 hé sb sig 16n hon 5%, cung véi hé )
VIF nho hon 2, diéu nay cho thiy khong ton tai
da cong tuyén trong mo hinh. Ham hdi qui cua
su hai long dugc xay dung nhu sau:

SHL = B+ 0,325*STT + 0,334*DVKH +
0,346*CTG + 0,284*CLCG + 0,267*DVGTG
+U

Bang 6: Gid tri R ciia moé hinh

Yéu to can danh gia Gia tri chay bang So sanh
R BINH PHUONG HIEU CHINH 0,777
Sig cuia kiém dinh F 0,000 0,000 < 0,05

Phirong trinh héi quy chudn héa

SHL = 0,325*STT + 0,334*DVKH + 0,346*CTG +
0,284*CLCG + 0,267*DVGTG

Kiém dinh F sir dung trong phan tich phuong
sai 12 mot phép kiém dinh gia thiét vé do phu
hop ctia mo hinh héi quy tuyén tinh téng thé dé
xem xét bién phu thudc cé lién hé tuyén tinh
vé6i toan bo tap hop cia cac bién doc lap. Trong
truong hop nay, ta thdy rang trj thong ké F co
gia tri Sig. = 0.000 < 0.05 cho thiy mo hinh sir
dung 1a phu hop.

Cin clr vao phuong trinh hdi quy tuyén tinh
trong phan phan tich néu trén, nhan thay nhan té
ciu tric gia co hé sd P chuan hoa 1 0,346 16n
nhat, bén canh d6 hé sd P chuan hoa cia nhan

t6 dich vu khach hang 1a 0,334 va nhan t6 sy
thuan tién 1a 0,325 cling c6 do 16n gﬁn béng hé
s6 B chuan hoa cua nhan t6 ciu tric gi, nhan tb
chét luong cudc goi co6 hé sb B chuin hoa 1a
0,284 va nhan té dich vu gia tri gia ting c6 hé
s6 B chuan héa 1a 0,267 nho nhét trong md
hinh. Pay la co s& quan trong dinh hudng
doanh nghiép hudng dén yéu t6 then chét quyét
dinh sy hai 1ong cta khach hang dbi véi doanh
nghiép minh. Sau qua trinh chay hdi quy, ta co
mo hinh cy thé sau day:

Su thuan tién "
0,325
Dich vu khach hang |
0,334
Céu trac gia 0,346 Sw hai long
Chat luong cudc goi |~ 0,284
0,267
Dich vu gid tri gia tang -

Hinh 2: M6 hinh hi quy
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4. Két luan va Ham y cho Nha quan tri

4.1. Két lugn

“Nghién ctru su hai 10ng cta khach hang ddi
voi dich vu mang Vietnamobile trén dia ban
thanh phé Pa Ning” voi muc tiéu nhan dién cac
nhan t6 anh huéng dén sy hai long cia khach
hang cling nhu mic d§ anh hudng cua tung
nhan t6 dén sy hai long cua khach hang. Két
qua nghién ctru cho thiy ton tai 5 nhan t6 véi hé
thong 23 bién quan sat anh huong dén sy hai
long cua khach hang dbi voi dich vu mang
Vietnamobile tai thanh phé Pa Nang: Cau truc,
dich vu khach hang, sy thuén tién, chét luong
cudc goi va dich vu gia tri gia tang. Phuong
trinh hdi quy ciia mé hinh nghién ctru: SHL = B
+ 0,325*STT + 0,334*DVKH + 0,346*CTG +
0,284*CLCG + 0,267*DVGTG + U. Hé s béta
ctia nhan t ciu tric gia 1a 0,346 16n nhat so véi
céc hé sd béta ciia cac nhan t6 con lai trong mo
hinh, tirc 1a sy dong gop ciia nhan t6 nay déng
vai trd quan trong nhit dén sy hai long cia
khach hang. Khi nhiing yéu td su thuan tién,
dich vu khach hang, chét lugng dich vu va dich
vu gia tri gia ting khong thay do6i thi ctr 1 sy
danh gia ctia khach hang vé yéu t6 cdu tric gia
tang 1 thi mirc d6 hai long cua khach hang dbi
v6oi dich vu mang Vietnamobile tai Ba Nﬁng
tang 0,346. K& dén, dong gop cua nhan td dich
vu khach hang anh huéng dén sy hai long cua
khach hang dong vai trd quan trong thir hai sau
nhan t6 ciu trac gia voi hé sb béta 1 0,334. Ké
can do6, hé sd béta cua nhan td sy thuan tién 1a
0,334 tirc 1a dong gop cia nhan td nay dén su
hai long cua khach hang dong vai trdo quan
trong thur ba sau nhan td cAu tric gia va dich vu
khach hang nhung thyc té thi hé sd béta cua
nhén t6 sy thuan tién van rat cao, chi chénh 1éch
rat it v6i hé s6 béta cuia nhan t cu tric gia va
chénh 1éch khong dang ké véi béta cia nhan t6
dich vu khach hang. Vi hé sé béta ctia nhan td
chét luong cudc goi 1a 0,284 va nhan t6 dich vu
gia tri gia ting c6 hé sd béta 14 0,267 thi muc
dong gop cua 2 nhan té nay dén sy hai 10ng cua
khach hang déng nhiing vai tro quan trong cubi
cung trong mo hinh.

4.2. Ham y cho nha quan tri

Két qua nghién ciru cho thay ton tai 5 nhan t6
anh huong dén sy hai long cia khach hang d6i
véi dich vu mang Vietnammobile tai Pa Nang
gom: Céu tric gid, dich vu khdch hang, sw
thudn tién, chit lwong cudc goi va dich vu gid
tri gia ting. Do d6, nhém nghién ctru dé xuét
mot sd giai phap sau:

Thir nhat, hoan thién hé théng cdu triic gid
dich vu. Ciu trac gia ca 13 nhan t6 anh hudng
manh nhat dén sy hai long ciia khach hang dbi
v6i cong ty. Do vy dé nang cao su hai 1ong cia
khach hang cong ty, can da dang hoa cac goi
cude dich vu cho nhiéu nhom ddi tuong khach
hang khac nhau dga vao viéc phan khuc khach
hang theo timg nhém nghé nghiép, theo ting
nhém tudi, hay theo timg nhom phan biét khac.
C6 thé cho phép khach hang tu tao goi cudc
phil hop nhit cho minh, mdi san phdm c6 cac
gia cudc khac nhau nham giup cho khach hang
lwa g6i cudc phu hop véi didu kién cua mdi
ngudi. Can tién hanh tu van cho timg ddi tugng
khach hang mot cach cu thé dé khach hang
chon goi cude phu hop, dac biét vu tién cho
nhan vién cung mot to chic dang ky st dung
dich vu ctia Vietnammobile, ddy manh géi cudc
ndi mang. Xay dung cac chinh sach gid co su
phan bi¢t gitra cac gid trong ngay va cac ngay
trong tuan, phan biét theo timg phan doan thi
truong, theo nhém déi tuong va theo muc do sur
dung. Phat huy tinh linh hoat cta chinh sach gia
nhu: dua ra chinh sach gia cudc riéng cho tung
dbi twong khach hang tuy thudc vao muc cude
sit dung cac thang trudc, ciing nhu véi dbi
tugng khach hang sir dung dich vu lau nam cia
Vietnamobile. Duy tri hodc gidm gia cudc tin
nhin SMS ciing nhu giir nguyén hodc ting sb
lwong tin nhin SMS ndi mang mién phi cho cac
g61 thué bao dang stir cac goi cudc dang luu
hanh cua nha mang. Khéo sat gia dich vu ¢ cac
mang khac cung dia ban dé xem xét lai chinh
sdch gia dich vu ctia minh bao g@)m cac dich vu
gia tri gia tang. Thuong xuyén cdp nhdp thong
tin vé bién dong gia thi truong ciing nhu phi
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giao dich dé ciing c¢6 long tin ctia khach hang vé
tinh canh tranh vé gia ctia doanh nghiép.

Thie hai, hoan thién hé th(jng chinh sach
théng qua nhdn t6 dich vu khach hang: Mo
rong diém cham séc khach hang va lién két v6i
cac dai 1y, cac hé thong ctra hang dich vu vién
thong. Pau tu thiét bi, cong nghé thiét 1ap cong
thong tin chdm s6c khach hang, tao diéu kién
cho khach hang it c6 thoi gian di lai van duoc
hd tro chim séc truc tuyén. Phan quyén cho
nhan vién giai quyét truc tiép véi khach hang,
giai quyét kip thoi cac khiéu nai cua khach
hang, khuyén khich ho khiéu nai va thu thap
khiéu nai. Xay dung co ché chinh sach quan Iy
nhitng khiéu nai cua khach hang véi nhimng
nguyén tic co ban ciia hoat ddng quan 1y nhiing
khiéu nai cua khéach hang nhu sau: Cam Kkét,
tinh cong bang, hiéu qua, kha ning tiép can, co
trach nhiém. Thuong xuyén c6 cac chuong trinh
vu dai, khuyén mai, khong tinh phi hoa mang
d6i v6i cac thué bao tra sau va co chinh sach
khuyén khich vé gia khi khach hang 13 nhiing
don vi ¢6 sb lugng thué bao Vietnammobile tra
sau tir 2 tré 1én. Giam gia cudc hoa mang dé
kich thich nhu ciu cho cac khu vyuc di dau tu
t6t mang ludi nhung toc do phat trién cham,
huéng dén viéc hoa mang mién phi chi thu
cudc st dung nham thu hat khach hang va
nhanh chéng dua dich vy da cung cap vao khai
thac, nang cao vi thé canh tranh. Pa dang hoa
cac hinh thuc ndp tién dic biét khuyén khich
khach hang ndp tién truc tuyén.

Thir ba, hoan thién hé théng chinh sach
théng qua nhén té thudn tién nhu: Giam thiéu
cac thu tuc chuyén ddi hinh thuc thué bao tai
cac quay giao dich cta Vietnamobile; dwa ra
cac hinh thirc gitp khach hang c6 thé tu thay
d6i hinh thtrc thué bao truc tuyén. Giam tdi da
cac chi phi chuyén dbi hinh thirc thué bao dé
tao diéu kién cho khach hang mudn thay dbi
hinh thirc thué bao phu hgp véi minh ma khong
phai ban tdm nhiéu vé gia ca chuyén ddi hinh
thire. Thiét 1ap va quang ba rong rii vé cac cl
phap dé thay d6i goi cudc sir dung trén dién
thoai ctia khach hang bang hinh thirc tin nhin

SMS dén nhiing s6 tong dai chuyén trach, ciing
nhu khach hang c6 thé goi vao tong dai hd tro
khach hang hodc truc tuyén vao trang web cla
nha mang dé thay d6i goi cudc ma khong nhat
thiét phai dén cac cira hang giao dich. Trung
tam thong tin di dong Vietnammobile tai Pa
Néng can tiép tuc mé rong thém hé théng kénh
phan phdi, cic dai dai 1y va ctra hang chinh cua
minh. Xay dung chinh sach hd trg thay ddi hinh
thirc tir tra trudc sang tra sau dé dang hon voi
luc lugng cong tac vién truc tiép dén dia diém
ctia khach hang dé lam thi tyc chuyén d6i hinh
thurc.

Thir tw, hoan thi¢én chinh sach thong qua
nhén t6 chat lwong cuodc goi: Pau tu thém va
nang cép cac tram thu phat song, quy hoach lai
vung pha song dé phu hop véi cac thay ddi
trong quy hoach do6 thi va ving dan cu trén toan
thanh phd Pa Néng; Xay dung va lip dit moi
cac tram thu — phat song ¢ cac khu vuc vung
cao, ving siu, ving xa cua Pa Nang ma trudc
day muc do phu song chua phu song toan dién.
Pau tr méi, bao tri va ning cip cac tong dai két
ndi, chuyén mach tai cac trung tdm va khu vuec.
Khi luu lugng cudc goi tang 1én, mot phén do
s6 luong thué bao ting thi mot phan 1a do luu
luong cude goi trén mot thué bao cling tang 1é€n
thi viéc dau tu thém cac téng dai két ndi,
chuyén mach 1a can thiét. Viéc dua vao hoat
dong cac tong dai két ndi nay s& lam cho cudc
goi duoc luu thoat nhanh, chdng nghén, chéng
rot cudc goi va that lac tin nhin; Pau tu thém
cac tram thu — phat séng luu dong dé chdng
nghén tai cac khu vuc tdp trung dong nguoi
trong cac dip 18 hoi 1én. Pay 1a cac giai phap
tinh hudng dé giai quyét vin dé chat luong
mang t6t nhat cho cong ngh¢ GSM trong mot
thoi diém nhu hién nay. T chirc kiém soat va
bao cdo thuong xuyén cac su cd vé dudng
truyén, cudc goi, nghén mang, rét mang, that
lac tin nhin theo timg ngay dé kip thoi xur 1y
nhitng van dé phat sinh cho chit lugng cudc
goi.

Thir nam, nang cao nhan 16 dich vu gid tri
gia tang: Pa dang hoa cic loai hinh gia ting vé



V6 Thanh Hdi va cong sw/ Tap chi Khoa hoc va Cong nghé - Dai hoc Duy Tan 6(25) (2017) 48-58 57

s6 lugng va kha ning thich tng véi thiét bi dau
cudi va kha nang phu hop voi nhiéu nhom d6i
tuong khéach hang, dac biét 1a & nhom khéach
hang tré va nhom khach hang c¢6 nhu cau vé
giao dich thuong mai véi d6i tac co yéu t6 nudc
ngoai. Ngoai viéc ung dung va lién két cong
nghé dich vu ndi dung ciia cac cong ty cung cip
dich vu noi dung, cong ty can xdy dung riéng
cho minh mét kénh dich vu ndi dung phu hop
v6i nhiéu loai thiét bi dau cudi va nhém khach
hang nay dé khai thac hiéu qua ning sudt hé
thong. Tép trung cha y vé mat chit lugng ciing
nhu n6i dung vi dich vy tin nhin ndi dung hién
nay phat trién dén mirc do ma tat ca cac diy dau
s6 dé cung cip dich vu nay déu di duoc ding ki
va day ciling 1a mot thi truong tiém nang néu
kiém soat duoc ndi dung va muc ti€u cua tin
nhin, mat do cac tin nhian quang cio cua cac
cong ty nay dén cac thué bao di dong nhiéu dén
mirc n6 dugc xem nhu hién tugng tin tac hay
tin rac. Ap dung cac phuong thirc dang ky dich
vu gid tri gia tang don gian ty thao tac trén dién
thoai bang cac phin mém ung dung hay bang
tin nhin SMS hodc bang thao tac ding ky truc
tuyén trén trang web cta Vietnammobile ma
khong nhat thiét phai dén cac diém dich vu ciia
Vietnammobile dé ding ky. Tién phong trong
viéc ra doi va ing dung céc tinh ndng mdi va
sang tao cua cac dich vu gia ting moi nham thu
hat mot lwong khach hang tiém ning dén véi
mang. Trong thoi dai cong nghé thong tin va
truyén thong nhu ngay nay thi viéc ra doi mot
dich vu chi s& phat huy tét trong giai doan dau
vi sau do, tinh bit chudc trong kinh doanh bat
budc tat ca céac mang déu ap dung duogc dich vu
nay, tir d6 khong tao dugc sy khac biét gitra cac
mang. Vi vay, tién phong trong viéc ra doi va
ap dung dich vu méi s& khién cho khach hang
hai long hon khi stir dung dich vu ctia mang.

5. Han ché va hwéng nghién ciru tiép theo
Nghién cuu da c6 nhiing dong gop tich

cuc ddi v6i nha cung cdp mang di dong

Vietnamobile tai Pa Nang trong viéc tim hiéu

khach hang va nhan biét vi thé cia minh. Tuy
nhién, nghién ctru ciing c6 mot sd han ché nhét
dinh va dé xuat huéng nghién ctru tiép theo:

- Nghién ctru chi méi xem xét mirc d§ anh
huong cua cac nhan t6 dén sy hai long cua
khach hang ddi v6i dich vu mang di dong cua
Vietnamobile ma khong c6 su so sanh vdi cac
mang di dong khac. Nghién ctru tiép theo nén
két hop so sanh véi cac mang vién thong khac
dé co thé dua ra nhitng ham ¥ chinh sach toan
dién hon nham thu hat va giit chan khach hang;

- Nghién ctru chon mau theo phwong phap
thuan tién (la mdt trong nhitng phuong phap
chon mau phi x4c suit) nén tinh dai dién con
thip, kha ning tong quat héa cho dam dong
chua cao. Nghién ciru tiép theo nén chon miu
theo phuong phap phén tang (I4 mot trong
nhitng phuong phip chon miu theo xac suét)
nhu vay s& khai quat hoa va dat hiéu qua théng
ké nhiéu hon;

- Nghién ctru chi danh gia thang do bang
phuong phap hé s6 Cronbach’s Alpha, phuong
phap phan tich nhan t6 kham phé va kiém dinh
md hinh 1y thuyét bang phén tich hoi quy tuyén
tinh boi. Pé do ludong thang do va kiém dinh
mo hinh 1y thuyét tot hon, cac phuong phéap
phan tich hién dai hon cin st dung nhu Ung
dung mo hinh cau triic tuyén tinh SEM.
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Kiém dinh moi lién hé gitra mot s6 nhan to thudc dac di€ém ca nhan
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Tom tat

Nghién ctru nay s& sir dung mot s6 kiém dinh tham s dé danh gia mdi twong quan gitra mot s6 cac nhan t6 thudc vé dic
diém ca nhan nguoi lao dong duoc xac dinh c6 anh huong dén chuyén dich lao dong sang linh vuc nganh nghé phi néng
nghiép & nong thén tinh Thira Thién Hué. Két qua danh gia trén 853 miu diéu tra cho thdy cac nhan té dwoc xac dinh
bao gom: Pia bdn sinh théi diéu tra, trinh dé chuyén mén ki thudt, nhém tuéi, dac diém nghé nghiép gia dinh, thanh
phdn dén téc... 1a nhitng nhan t6 thuoc dic diém ca nhan c6 twong quan kha chat ché dén két qua chuyén dich nganh
nghé sang phi nong nghiép ciia lao dong nong thon tai tinh Thira Thién Hué. Cac kiém dinh tham s6 trén méu ciing cho
thdy két qua c6 y nghia thdng ké, dii d6 tin cay dé suy rong cho tong thé. Day 1a nhitng co s& quan trong cho viéc xay
dung cac dinh hudng va giai phap trong viéc thic day nhanh qué trinh chuyén dich co cdu lao dong sang phi nong
nghiép & ndng thon hién nay & cac dia phuong.

Tir khéa: Dic diém ca nhan, lao dong, phi nong nghiép. ..
Abstract

This study will use some of the test parameters to assess the correlation among some of the elements that belong to the
personal characteristics of workers which are identified to have effectd on the shifting labor to non-agricultural
industries in rural province of Thua Thien Hue. The results of reviews on 853 samples shows that the identified factors
include: Ecological and geographical surveys, technical qualifications, age group, occupation, ethnic composition...
which are the factors in the personal characteristics. These factors have a pretty close relationship with the results
shifted to non-agricultural occupations of rural workers in Thua Thien Hue province. The parameter control on the form
also shows that the results have statistical significance, enough reliability to the broad decline for the overall. This is the
important basis for the construction of the navigation and solutions in promoting restructuring process to non-
agricultural workers in rural areas present in the locality.

Keywords: personal characteristics, labour, non-agricultural ...
© 2017 Ban quyén thudc Pai hoc Duy Tan
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1. Giéi thiéu

Mot s6 bao cao, nghién ciru gan day dang
cho thdy luc luong lao dong nudc ta dang tap
trung phan 16n & cac dia ban nong thon. Cac két
quéa nghién ctru sau vé linh vuc nay ciing cho
thdy tinh trang du thira lao dong, ning suét thap
va lang phi ngudn luc lao dong dang kha phd
bién & cac dia ban nong thon hién nay /[/1]],
[[5]], [[6]] & [[8]]. Do dd, viéc nang cao hi¢u
qua quan 1y, st dung hiéu qua ngudn lao dong &
cac dia ban nong thon dang la nhi€ém vu quan
trong ¢ cac dia phuong nudc ta néi chung.
Nang cao hi¢u qua st dung lao dong nong thon
dugc danh gia trén nhiéu tiéu chi khac nhau,
trong d6 van dé chuyén d6i nganh nghé cua lao
dong ndng thon tir ndng nghi€p sang linh vuc
phi ndng nghiép la mat tiéu chi quan trong. Chi
khi lao dong nong thén duge rat ra khoi linh
vue nong nghiép va chuyén sang tham gia cac
hoat dong phi nong nghiép thi méi co thé nang
cao ning sudt, hiéu qua sir dung lao dong [[5]].

C6 nhiéu nhén té tac dong dén quyét dinh
chuyén ddi nganh nghé cua lao dong néng thon
tur ndng nghiép sang phi ndng nghiép. Qua mot
s bai nghién ctu di tham khao [[2]], [[9]],
[[4]] chung t6i tong két lai va nhan thiy c6 thé
chia cac nhan té tac dong nay lam hai nhom
chinh: (i) Nhém cdc nhan t6 gan véi déic diém
cd nhan nguwoi lao dong (vi du thé trang, hoc
vén, chuyén mén ki thuat, gia dinh, do tudi, dia
ban sinh thai sinh séng, dan toc...) va (ii) Nhém
cdc dic diém bén ngoai (vi du: Chinh sach nha
nude, tai nguyén noi chung, chinh quyén dia
phuong, hé théng ha ting, cong nghiép hoa
nong nghi€p nong thon...). Trong nghién cuu
nay, ching toi chu trong di sau kiém dinh va
danh gi4 vai trd ctia nhoém nhén té gan véi dic
diém ca nhan nguoi lao dong ddi voi két qua
chuyén doi nganh nghé sang phi nong nghiép
ctia ho. Nhiéu nghién ctru vé van dé nay ciing
da chimg minh rang chi khi ndi lyc (yéu td bén
trong) dy di va chi khi ngudi lao dong thuc sy
c6 y dinh, mong mubn, c¢6 nhu cau lén vé

chuyén d6i nganh nghé thi luc do két qua
chuyén do6i méi nhanh chéng va hiéu qua [[2]].
Dé kiém dinh va danh gia thyc té cac nhan dinh
va két luan trén chung ti da phén tich sdu bang
két qua kiém dinh tham s6 trén mau diéu tra tai
tinh Thira Thién Hué cho van dé nay.

2. Phuong phap nghién ctru

Nghién ctru dugc trién khai gin véi mot ké
hoach diéu tra mau phuc vu dy an xay dung
Bdo cdo thirong nién vé néng thén ving Duyén
hai mién Trung do trudng Pai hoc Duy Tdn chu
tri thyc hién. Khu vuc nong thon tinh Thira
Thién Hué 1a mdt trong 6 tinh dugc chon ngﬁu
nhién dé 1iy mau diéu tra phuc vu nghién cuu.
Phuong phap chon méiu phéan ting két hop chon
méiu ngiu nhién s& dugc ap dung cho tong thé
nghién ctru ndy. Mau s& duoc chia tang (cum)
dé giam chi phi liét ké danh sach tit ca cac
nhém dan cu va chi phi cac quan sat. Quy trinh
chon miu s& duoc xiy dung trén co sé can nhéc
nhiing khac bi¢t cia cic vung sinh thai trong
dia ban nghién cuu. Tai dia ban ndng thon Thua
Thién Hué, 897 mau duogc chon diéu tra va thu
vé 853 mau du dir liéu va dap tmg cac diéu
kién, tiéu chuan dé xt 1y, phan tich.

Vé cdc chi tiéu ding trong phén tich, dinh

o7

gia:

Trén co s& cac nghién ciru lién quan dén cac
nhan t6 tac dong dén chuyén dich co ciu nganh
nghé cua lao dong ndi chung, lao dong ndng
thon noéi riéng, chung t6i chon cic nhan té gin
v6i ddc diém ca nhan ngudi lao dong sau day:

+ Dja ban sinh thdi diéu tra: Day 1a nhan t6
gan voi didu kién noi sinh sdng cua nguoi lao
dong. Theo cach phan chia hién nay trong céc
diéu tra thong ké, cic dia ban sinh thai dugc
chia 1am 3 khu vyc: khu vuc dong bang — ven
bién, khu vuc trung du, khu vuc mién ndi — hai
dao. Nhiéu nghién ciru da chi ra ring dia ban
sinh thai c6 twong quan kha chit ché voi két
qua chuyén dich nganh nghé cua lao dong &
ndng thon.
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+ Thanh phdn déan téc: Khu vuc néng thon
trai rong trén mot dia ban sinh thai rong 16n &
cac dia phuong. Do vay, thanh phan dén toc cia
nguoi lao dong cling kha da dang. Trong nghién
cuu nay, dé tién cho viéc diéu tra va xur ly két
qua sau diéu tra, thanh phan dan toc ctia nguoi
lao dong dugc chia lam 2 nhém loai chinh (kiéu
bién Dichotomy) bao gébm Dan toc kinh va
nhom cac dan toc khac.

+ Trinh do chuyén mon ki thudt: Pugc do
bang viéc két qua hoc nganh nghé gin voi
chuyén moén ki thuat cua nguodi lao dong, bo
gém: Hoc nghé tai dia phuong, hoc trung cép
nghé, Hoc cao dfmg, hoc dai hoc va sau dai hoc.

+ Nhém tuéi: Puoc do bang tudi thuc (tinh
theo nam duong lich) ctia nguoi lao dong, sau
d6 dung thi thuat phan nhém dé phan chia ra
cac nhom tudi bao gom 18 dén 24 tudi, nhom
25 dén 34 tudi, nhom 35 dén 44 tudi, nhom trén
45 tudi.

+ Gioi tinh: Phan theo Nam/ Nt

+ Ddc diém nghé nghiép gia dinh: dugc chia
lam 3 nhom loai, gia dinh c¢6 nganh nghé nong
nghiép, gia dinh c6 nganh nghé phi néng nghiép
va gia dinh c6 nganh nghé hén hop (két hop
nong nghi€p va phi nong nghiép).

Vé mé hinh kiém dinh ding trong xir Iy va
phan tich két qua: C6 nhiéu lya chon dé dung

trong kiém dinh mdi lién hé giira hai bién phan
loai nhu kiém dinh chi binh phuong (Chi —
quare test), kiém dinh Cramer V, kiém dinh qua
hé s lién hop (Coefficient of contigency), kiém
dinh Lambda, Gamma...Trong nghién ctru nay,
cac bién duoc do & dang thang do dinh danh va
thir bac (Riéng bién tudi dugc do ti 16 nhung
khi ma hoa lai thi ciing vé thang do tht bac
mang tinh phan loai). Do vy kiém dinh Chi
binh phuong dugc st dung trong nghién ctu
nay, trong d6 kiém dinh Chi binh phuong theo
hé sb tuong quan pearson dugc dung lam tiéu
chi danh gia két hop muc y nghia kiém dinh
Sig. Mtrc ¥ nghia tiéu chuan dé xuit cho kiém
dinh chi binh phuong trong nghién ctru nay la
0.05, (Sig = 0.05) nghia 1 cac gia thuyét dugc
kiém dinh v6i d6 tin cay ¢ mirc 95%.

3. Két qua nghién ciru va thio luin

a) Mt s6 thong ké mé ti vé mébu diéu tra

Téng s miu theo tinh toan 14 897 mau duoc
khao sat, tuy nhién két qua thu vé qua xir 1y so
bd va trong qué trinh nhdp dir 1i€u, chung t6i
nhan thdy 44 miu tra 1oi khong dam bao yéu
cau thong tin nén da loai bo. Tong sé miu thuc
dugc dua vao dir lidu dé xir 1y cac két qua 1a
853 mau.

Bang 1: Descriptive Statistics (tudi)

N Range Minimum Maximum Mean
Tuoi cua nguoi lao dong 853 28.0 18.0 46.0 29.054
Valid N (listwise) 853

Vé phdn phéi mau theo dia ban diéu tra:
Day la két qua ctia viéc phan phdi mau theo ti 1¢

Nguon: Xuw ly cua tdc gid trén mau diéu tra.

% lao dong téng thé tai cac dia ban sinh thai
trén toan tinh. Két qua trén mau nhu sau:

Bang 2: Pia ban sinh thai diéu tra

Frequency Percent Valid Percent Cumulative Percent
Khu vuc vung nui 150 17.6 17.6 17.6
Valid Khu vuc trung du 249 29.2 29.2 46.8
Khu vuc dong bang ven bien 454 53.2 53.2 100.0
Total 853 100.0 100.0

Nguon: Xu ly cua tdc gia trén mdu diéu tra.
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Trén co so phan bd tong thé cua lao dong,
chung t6i da rai va phan bd cac ting mau theo
dia ban sinh thai véi ti 1& twong tng. Két qua
trén mau nhu bang 2 cho thdy 53.2% miu duoc
ldy & khu vuc ddng bang ven bién, 29.2% mau
phan b ¢ khu vuc trung du va 17.6% mau &
khu vuc ving ndi. Co cdu ndy trén mau dam
bao cho miu dugc lay theo dung ti 1¢ phan b
thuc cia tong thé nhim dam bao tinh dai dién
ctia mau theo dia ban sinh thai.

- Phén phoi mdu theo thanh phan dan téc,
theo gi6i: Trén co so ti 18 tong thé miu theo dir
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lidu cua tong diéu tra nong thon, néng nghiép
va thity san 2016, miu theo thanh phan dan toc
dugc chia lam hai nhom (nhom lao dong la dan
toc kinh va dan tdc khac). Qua udc luong nhan
t6 dan toc ching t6i nhan thiy ddc diém thanh
phan dan toc 1a 1 bién quan trong anh hudng
dén két qua chuyén d6i nganh nghé cua lao
dong ¢ nong thon TTH. Trong phan phdi mau
theo ti 16, két qua cho thay lao dong 1a dan toc
kinh chiém ti trong dén 75.1% trén mau, con
lai 24.9% la ti 1¢ mdu cua cac dan tdc khac
(Bang 3).

Bang 3: MAiu theo thanh phéan dén tdc

Frequency | Percent | Valid Percent Cl;)mulatwe
ercent
Kinh 641 75.1 75.1 751
Valid  Dan toc khac 212 249 249 100.0
Total 853 100.0 100.0

Phan phdi miu theo giéi trong lao dong
ndéng thén & TTH kha can bang, diéu nay ciing
phan anh tuong quan ti 16 mau so v&i két qua tur

Nguon: X Iy ciia tdc gid trén mau diéu tra.
tong thé mau cia cac bao cdo vé co ciu lao
dong cua tinh ciing nhu két qua tir thong ké cta
Cuc thong ké TTH hién nay (Bang 4).

Bing 4: MAu theo gi6i tinh

Frequency Percent Valid Percent Cumulative Percent
Nam 441 51.7 51.7 51.7
Valid Nu 412 48.3 48.3 100.0
Total 853 100.0 100.0

- Mau theo nhém tudi 1a mdt tinh toan duogc
xir 1y lai trén co s& s6 tudi thyc clia ngudi lao
dong trong miu. Két qua cho thay nhiéu thong
tin rdt c6 y nghia thong ké trong khai pha dir
liéu bang cac cong cu phan tich sdu. Két qua
cho thdy nhom tudi tir 18 dén 24 dang chiém
phan 16n lao dong nong thon trén s6 mau theo ti

Nguon: Xuw ly cua tdac gia trén mau diéu tra.

1¢ ciia tong thé véi ti trong 40.2%. Nhom tiép
theo tir 25 dén 34 tudi chiém 35,9% trong tong
thé mau. Nhu vdy 2 nhom nay dang chiém
76.1% tan suat tich liy cta tong sé lao dong
trong miu diéu tra ¢ nong thén tinh TTH.
Nhom tudi tir 35 dén 44 dang chiém 19.1% va
nhom trén 45 13 4.8% (Bang 5).

Bang 5: Tudi lao dong phin theo nhém

Frequency Percent Valid Percent Cumulative Percent
Nhom tu 18 den 24 tuoi 343 40.2 40.2 40.2
Nhom tu 25 den 34 tuoi 306 35.9 35.9 76.1
Valid Nhom tu 35 den 44 tuoi 163 19.1 19.1 95.2
Nhom tren 45 tuoi 41 4.8 4.8 100.0
Total 853 100.0 100.0

Nguon: Xw ly cua tac gia trén mau diéu tra.
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Vién dé tro trén dang lo ngai khi nhin vao co
cdu nhom tudi cia lao dong noéng thén & TTH
hién nay d6 chinh 1a nguy co gia héa ngudn lao
dong dang hién hitu khi ti trong lao dong trong
nhom tudi 25 dén 45 dang ¢ mic 55%. Diéu
dang lo ngai nhat ddi véi lao dong nong thon
chinh 13 ning suét lao dong rat thip trong khi
strc ép tudi cao ngay cang hién hiru. Tinh trang
“chua giau da gia” 1a mot thuc trang dang ngay
cang hién hitu rd6 hon ¢ nong thon nudc ta nodi
chung hi¢n nay.

- Cdc thong ké mé ta vé chuyén mén ki thudt
cua lao dong trén mau: DO6i voi trinh dd hoc
van va trinh do chuyén mon ki thuat, tiéu chi
nay khoéng dugc quy chuin hay so sanh twong
quan véi tong thé dé 1y miu trong diéu tra. Do
vy cac két qua thu dugc 1a hoan toan ngiu
nhién véi cac ti 18. Két qua c6 duoc trén miu
cho théy: Vé trinh do hoc vén, phﬁn I6n lao
dong nong thon trén mau chi tot nghiép THCS
va tiéu hoc véi ti trong & muc 25.9% va 25.8%.

S6 lao dong chua di hoc trén mau ¢ mirc
21.8%. Con lai, s6 lao dong da tot nghiép
THPT & mirc 19.5%, bo tic THPT 7.0%. Vé
trinh do chuyén mén ki thuat, tir két qua thong
ké trén mau ciing cho thay c6 nhiéu twong dong
v6i thuc trang cua tong diéu tra ma cuc thong
ké dd thu duoc trong nim 2016 trén tong thé
mau lao dong nong thon (Bang 7). Thuc trang
rat ddng quan tdm 13 phan 16n lao dong nong
thon qua diéu tra trén miu chua hé dugc dao
tao qua vé chuyén mon ki thuat, 42% ti ti trong
ctia nhém nay. Cong tac dio tao nghé tai TTH
méy nam tré lai day duoc ddy manh véi dé an
dao tao nghé cho lao dong ndng thon. Nho do,
mic du mau duoc 14y ngiu nhién so véi tiéu chi
nay nhung ching t6i da c6 18% ti trong mau
tham gia tra 101 diéu tra duoc dao tao nghé tai
dia phuong. S6 lao dong duge dio tao qua trung
cép, so cdp nghé chi chiém 15.5 %, cao dang
14% va dai hoc trd 1én 1a 10.04%.

Béang 7: Trinh d§ chuyén mén ki thuit

Frequency Percent Valid Percent Cumulative
Percent

Chua qua dao tao CMKT 358 42.0 42.0 42.0
Dao tao nghe tai dia phuong 155 18.2 18.2 60.1
Dao tao so cap, trung cap 132 15.5 15.5 75.6

Valid Dao tao cao dang 119 14.0 14.0 89.6
Es: tao dai hoc & sau dai 89 10.4 10.4 100.0
Total 853 100.0 100.0

O phuong dién quy mé c6 thé thiy, lao dong
néng thén kha dong vé sé lugng, song két qua
cua tong diéu tra va két qua trén mau cua ching
t6i cling cho thay chit lugng lao dong néng
thon thue su thip. Pay 1a diéu rat dang quan
tam trong chién lugc xay dung dinh huéng va
giai phap nham sir dung hop 1y, hiéu qua ngudn
lao dong nong thon cac dia phuong hi¢n nay.

Nguon: Xur ly cua tdac gida trén mau diéu tra.

b) Két qua chay kiém dinh tham s6 Chi
binh phwong

- Kiém dinh moi lién hé gitta co cdu nganh
nghé cua lao dong néng thén véi cdac ving sinh
thdi diéu tra: Gia thuyét Ho & day la cac dia
ban sinh thai khong c6 anh huong gi dén su
khac biét vé ti 16 nganh nghé ndéng nghiép va
phi nong nghiép cua lao dong nong thoén tinh
TTH. Gia thuyét nay s& duoc kiém dinh ngay
trén mau va két qua nhu sau:
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Bang 8: Loai nganh nghé dang tham gia lao dong sin xuét * Pia ban sinh thai diéu tra

Crosstabulation
Dia ban sinh thai dieu tra
Khuvuc | Khuvuc | Khuvucdong | Total
vung nui | trung du | bang ven bien
. Count 126 143 261 530
Loainganh  Nganhnghe o "L hie an sinh thai
nghe dang nong nghiep dci)eu tra 84.0% 57.4% 57.5% 62.1%
tham gia lao
dong san Nganh nghe Count 24 106 193 323
xuat phi nong % within Dia ban sinh thai 0 o o o
nghiep dieu tra 16.0% 42.6% 42.5% 37.9%
Count 150 249 454 853
0f il . .
Total A> within Dia ban sinh thai 100.0% 100.0% 100.0% 1(2)0.0
dieu tra %

Két qua trén mau cho thay c6 mdi 1én hé kha
manh giita cac khu vyc sinh thai cia mau diéu
tra so v6i ti 1¢ nganh nghé nong nghiép va phi
nong nghi€p cua lao dong ¢ nong thon TTH.
Qua bang 8 ta co thé thdy dia ban sinh thai mién
nai co6 ti trong lao dong ndng nghi¢p ¢ mirc
84% cao hon kha nhiéu so véi mic 57% clia
khu vuc trung du va dong bang ven bién. Ciing
véi d6, lao dong trong nganh phi nong nghiép &
dia ban sinh thai trung du va ddong bang ven
bién cao hon gan 3 14n so v6i khu vyc mién nai
v6i ti trong & muc 42% so voi 16%. Két qua
kiém dinh Chi binh phuong (Chi-Square Tests)
& Bang 9 cho thay hoan toan dii co s¢ dé bac bo
gia thuyét Ho . Piéu nay c6 nghia 1a dia ban
sinh thai khac nhau c6 anh hudng 16n dén ti
trong co céu lao dong nong nghiép va phi nong
nghiép ¢ néng thon tinh TTH.

Bang 9: Két qua kiém dinh chi binh phwong
(Chi-Square Tests)

Value df Asymp. Sig.
(2-sided)
Pearson Chi-Square | 36.988° 2 .000
Likelihood Ratio 41.047 2 .000
Linear-by-Linear | 54 g71 | 4 000
Association
N of Valid Cases 853

a. 0 cells (0.0%) have expected count less than 5. The
minimum expected count is 56.80.

Nguon: Xu ly cua tdc gid trén mdu diéu tra.

Nguon: Xt ly cua tac gia trén mau diéu tra.

Kiém dinh chi binh phuong cho thiy véi gia
tri 36.988 va gia tri gidi han & bac tu do 2, gia
tri Sig (Muc y nghia quan sat) & muc 0.000%
nhé hon rat nhiéu so véi mutc kiém kiém dinh
0.05% (95%). Do vy, mdi twong quan ndy trén
mau hoan toan cé co s dé suy rong cho tong
thé. Két qua nay ciing phan anh phan nao sy bat
cap va khoang cach trong chuyén ddi nganh
nghé cho lao dong gitta cac dia ban sinh thai ¢
ndng thon nodi chung.

- Kiém dinh méi lién hé giita co cau nganh
nghé ciia lao déng néng thén véi trinh do
chuyén mén ki thudt cia lao déng: Gia thuyét
Hy duoc dua ra ¢ day 1a khong co6 mdi lién quan
nao giita co cdu nganh nghé & lao dong nong
thon voi1 trinh d§ chuyén moén ki thuat ctua ho.
Hay noi cach khac, trinh d0 chuyén moén ki
thuat duoc dao tao khong anh huong gia dén
thay d6i nganh nghé cta lao dong nong thon &
TTH. Két qua kiém dinh Chi binh phuong trén
mAu v6i phép kiém dinh nay cho thy:
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Bang 10: Trinh d chuyén mén ki thuit * Loai nganh nghé dang tham gia lao ddng sin xuat

Crosstabulation
Loai nganh nghe dang tham gia lao
dong san xuat Total
INganh nghe nong| Nganh nghe phi
nghiep nong nghiep
Chua qua dao taog/;ou_nL_ Loai h nahe d 351 / 358
CMKT o Wit in Loai nganh nghe dang 66.2% 299, 42.0%
tham gia lao dong san xuat
Dao tao nghe tai E/)ou.n:f Lozi h nahe d 110 45 155
dia phuong /o within Loai nganh nghe dang 20.8% 13.9% 18.2%
tham gia lao dong san xuat
Trinh do D Count 49 83 132
chuyen mon ki 'y tao so cap, % within Loai nganh nghe dan
thuat trung cap ‘o Wi ganh ng g 9.2% 25.7% 15.5%
ua tham gia lao dong san xuat
Count 4 115 119
Dao tao cao dang ¢, withi i
9% W|th|_n Loai nganh nghe dang 0.8% 35.6% 14.0%
tham gia lao dong san xuat
Dao tao dai hoc &E/)ou::f Lozi h nahe d 16 73 89
sau dai hoc o within Loai nganh nghe dang 3.0% 22 6% 10.4%
tham gia lao dong san xuat
Count 530 323 853
o) it .
Total 7 within Loai nganh nghe dang 100.0% 100.0% 100.0%
tham gia lao dong san xuat

R rang 1a c6 mdi quan hé twong quan rat mat
thiét gitra trinh do chuyén mon ki thuat dugc dao
tao v4i cac nhom co cdu nganh nghé cua lao
dong. Co dén 66.2% lao dong nong nghiép chua
qua bat ki mot 16p dao tao chuyén mon ki thuét
nao trong khi dé chi c6 2.2% lao dong phi nong
nghi€p chua qua dao tao chuyén mon ki thuat.
Va nguoc lai, néu tinh chung tir dao tao nghé
dén hét cac bac dao tao ta co thé théy 97.8% lao
dong phi néng nghiép da qua cac 16p dao tao vé
chuyén mon ki thuat (Bang 10)

Két qua tir kiém dinh do tin cay va kha ning
suy rong trén tong thé cho thay véi mic ¥ nghia
quan sat 0.000%, nhé hon rat nhiéu so muc y
nghia quan sat 0.05% (Bang 11). Chling ta hoan
toan dii can ctr dé bac bo gia thuyét Ho va di
dén khing dinh bang két qua dinh luong: Trinh
d6 chuyén mén ki thuat c6 anh huodng rat 16n
dén két qua chuyén dbi nganh nghé cua lao
dong nong thon & TTH.

Nguon: Xuw ly cua tdc gid trén mau diéu tra.

Bang 11: Chi-Square Tests

Value df Asymp. Sig.
(2-sided)
Pearson Chi-Square 4845931 .000
Likelihood Ratio 583.080 .000
Linear-by-Linear 445514 000
Association
N of Valid Cases 853

a. 0 cells (0.0%) have expected count less than 5. The
minimum expected count is 33.70.

Nguon: X ly cua tdc gid trén mau diéu tra.

Kiém dinh moi lién hé gita co cdu nganh
nghé ciia lao ddng néng thén véi giGi tinh ciia
lao dgng: Gia thuyét Hy dugc xay dung o diy
1a gidi tinh cta lao dong khong anh huong dén
quyét dinh chuyén d6i nghé nghiép cia lao
dong. Két qua kiém dinh da cho thay khong c6
méi twong quan cd y nghia théng ké giita gidi
tinh va co cdu nghanh nghé cua lao dong nong
thon. Viéc lya chon co cu nganh nghé giita
néng nghiép va phi nong nghiép déi voi bién
gidi tinh it c6 su chénh 1éch ¢6 ¥ nghia thong ké
(Bang 12).
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Bang 12: Giéi tinh * Loai nganh nghé dang tham gia lao dong san xuit

Crosstabulation
Loai nganh nghe dang tham gia Total
lao dong san xuat
Nganh nghe Nganh nghe phi
nong nghiep nong nghiep
Count 284 157 441
Nam 9% within Loai nganh nghe dang o o o
Gioi tinh tham gia lao dong san xuat 53.6% 48.6% 51.7%
Count 246 166 412
Nu % within Loai nganh nghe dang o o o
tham gia lao dong san xuat 46.4% 51.4% 48.3%
Count 530 323 853
Total % within Loai nganh nghe dang 0 0 o
tham gia lao dong san xuat 100.0% 100.0% 100.0%

Gié trj kiém dinh chi binh phuong ciing cho
thdy gia thuyét He khong du co so dé bac bod
khi gia tri kiém dinh Sig cua phép kiém dinh

Nguon: Xur ly ciia tac gia trén mau diéu tra.

chi binh phuong 13 0.158, gia tri nay 16n hon rat
nhiéu so véi mic kiém dinh tiéu chuan 0.05
(Bang 13).

Bang 13: Chi-Square Tests

Value df Asymp. Sig. (2- | Exact Sig. (2- Exact Sig. (1-
sided) sided) sided)

Pearson Chi-Square 1.992% 1 158

Continuity Correction” 1.797 1 .180

Likelihood Ratio 1.992 1 .158

Fisher's Exact Test .180 .090
Linear-by-Linear Association 1.989 1 .158

N of Valid Cases 853

a. 0 cells (0.0%) have expected count less than 5. The minimum expected count is 156.01.

b. Computed only for a 2x2 table

- Kiém dinh moi lién hé giita co cau nganh
nghé ciia lao déng néng thén véi co cau nhom
tuoi: Gia thuyét Ho dat ra van dé 1a viéc
chuyén dich lao dong sang phi nong nghiép cua
lao dong nong thon khong co lién quan gi dén

Nguon: X Iy ciia tdc gid trén mau diéu tra.
dd tudi hay co cau nhom tudi. Kiém dinh chi
binh phuong moi lién hé nay da cho thay co
moi lién hé nay & trén mau khao sat. Két qua &
bang 14 nhu sau:

Bang 14: Tudi lao dgng phan theo nhém * Loai nganh nghé dang tham gia lao dng san xuit

Crosstabulation
Loai nganh nghe dang tham gia
lao dong san xuat
- Total
Nganh nghe Nganh nghe phi
nong nghiep nong nghiep
Tuoi lao Nhom tu 18 den 24 Count 198 145 343
dong ; % within Loai nganh nghe d
tuoi o g ghe dang o, o, o
Pharf: theo tham gia lao dong san xuat 37.4% 44.9% 40.2%
nhom
Nhom tu 25 den 34 $°UQL, Lo 188 18 306
tuoi % within Loai nganh nghe dang o o o
tham gia lao dong san xuat 35.5% 36.5% 35.9%
Nhom tu 35 den 44 Count 115 48 163
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Count
Nhom tren 45 tuoi

Count
Total

tuoi % within Loai nganh nghe dang
tham gia lao dong san xuat

% within Loai nganh nghe dang
tham gia lao dong san xuat

% within Loai nganh nghe dang
tham gia lao dong san xuat

21.7% 14.9% 19.1%
29 12 41
5.5% 3.7% 4.8%
530 323 853
100.0% 100.0% 100.0%

Két qua trén mau da cho thay rd rang c6 moi
tuong quan giita co cau nhém tudi va chuyén
dich co cdu nganh nghé cua lao dong & nong
thon ¢ TTH. Nhom lao dong cang tré cé xu
huéng chuyén d6i nganh nghé sang phi nong
nghiép nhiéu hon nhém 1on tudi. 44.9% lao
dong trong nhom 18 dén 24 tudi da chuyén sang
phi néng nghiép va day la ti trong cao nhat
trong nhom nganh phi nong nghiép (Bang 14
cot 5). Tiép d6 nhom tudi 25 dén 34 tudi chiém
ti trong 36.5% lao dong phi néng nghi¢p va
cang 1én cac nhoém tudi cao hon thi lao dong phi
noéng nghiép cang giam trén mau dicu tra. Két
qua kiém dinh chi binh phuong trén mau hoan
toan dii co so dé suy rong cho tong thé khi mirc
¥ nghia quan sat Sig cia muc kiém dinh nay 1a
0.028, nho hon nhiéu so v6i muc kiém dinh tiéu
chuan 0.05 cho phép (Bang 15)

Bang 15: Chi-Square Tests

Value df Asymp. Sig.
(2-sided)
Pearson Chi-Square | 9.093% 3 .028
Likelihood Ratio 9.279 3 .026
Lmear-by-l_'mear 8.302 1 004
Association
N of Valid Cases 853

a. 0 cells (0.0%) have expected count less than 5. The
minimum expected count is 15.53.

Nguon: Xu ly cua tdc gia trén mau diéu tra.

Nguon: Xuw ly cua tdc gid trén mau diéu tra.

- Kiém dinh moi lién hé gitra co cau nganh
nghé véi dic diém nganh nghé gia dinh nguoi
lao dong. Gia thuyét Ho dugc dua ra 1a ddc
diém nganh nghé gia dinh nguoi lao déng
khong c6 anh hudéng hay tic dong dén ti 18
chuyén d6i co cau nganh nghé phi néng nghiép
ctia lao dong nong thon TTH. Két qua cho thiy
du co s& dé bac bo gia thuyét Ho khi ti 1& lao
dong phi ndng nghiép co tuong quan kha manh
v6i ddc diém nganh nghé gia dinh nguwoi lao
déng. Ti 18 kiém dinh trén mau dang cho thiy
lao dong co gia dinh v&i nén tang nghé nghiép
1a phi nong nghiép c6 xu thé chuyén ddi doi
nganh nghé sang phi néng nghiép véi ti 1& cao
hon han lao dong c6 ngudn gdc gia dinh nong
nghi¢p (Bang 16). 60.2 % lao dong phi ndong
nghiép c6 dic diém gia dinh lam phi nong
nghiép, trong khi c6 dén 69,2% lao dong nong
nghiép c6 dic diém gia dinh nong nghiép.

Bang 16: Nganh nghé hoat dong chinh cua gia dinh * Loai nganh nghé dang tham gia
lao dong sin xuat Crosstabulation

Loai nganh nghe dang tham gia lao
dong san xuat
- Total
Nganh nghe Nganh nghe phi
nonwhiep nong_nghiep
Count 448 199 647
Nganh nghe Nong nghiep | % within Nganh nghe hoat dong 0 o 0
hoat dong chinh cua gia dinh 69.2% 30.8% 100.0%
chin?:j_c%a gia Count 82 124 206
n Phi nong nghiep | o, withi
g nghiep | % within Nganh nghe hoat dong 39.8% 60.2% 100.0%
chinh cua gia dinh
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Total

Count 530 323 853
% within Nganh nghe hoat dong 62.1% 37 9% 100.0%
chinh cua gia dinh L 97 .0%

Két qua nay ciing da do tin cay va cd y nghia
théng ké dé suy rong cho tong thé khi két qua
kiém dinh Chi binh phuong cho thiy gia tri

Nguon: X ly cua tac gia trén mau diéu tra.

kiém dinh Sig cta chi sé Pearson Chi-Square 1a
0.000 nho hon rat nhiéu so véi tiéu chuan kiém
dinh 0.05 tiéu chuén. (Bang 17)

Bang 17: Chi-Square Tests

Value df Asyrrsl?aes(}ji)g. (2- Exagitdii(%. (2- Exa:itdiig). (1-
Pearson Chi-Square 57.547° 1 .000
Continuity Correction® 56.303 1 .000
Likelihood Ratio 56.232 1 .000
Fisher's Exact Test .000 .000
Linear-by-Linear Association 57.480 1 .000
N of Valid Cases 853

a. 0 cells (0.0%) have expected count less than 5. The minimum expected count is 78.00.

b. Computed only for a 2x2 table

4. Két luan va mot s6 goi y vé chinh sach

Thong qua mdt sb kiém dinh ban diu cung
v6i mot s6 tiéu chi thong ké mo ta trén mau da
cho ching ta c6 dugc mot birc tranh tong thé
nhitng nét co ban vé ngudn lao dong nong thén
tinh TTH. Tir két qua nghién ciru c¢6 thé di dén
mot s6 két luan va goi ¥ vé chinh sach ddi voi
van dé chuyén dich co céu st dung lao dong
nong thén & Thira Thién Hué nhu sau:

- Thira ké mot s6 nghién ctru gan day vé lao
dong nong thén, cac thong sd qua mau nghién
ctru ctia ching t6i ciing cho thiy thyc trang lao
dong ndng thon & cac dia phuong nudc ta dong
nhung chat luong kha thap. Céc chi sb thong ké
mo ta qua miu diéu tra cta chung t6i ciing cho
thiy ro thém van dé nay. Két qua kiém dinh
bang tham s Chi-Square Tests vé mdi twong
quan giira nganh nghé phi néng nghiép va trinh
do chuyén moén ki thuat cia lao dong cting cho
thdy chat luong lao dong c6 tic dong manh dén
két qua chuyén dich lao dong sang phi nong
nghiép. Tir d6 cho thdy, viéc diy manh chién
lwoc dao nghé cho lao dong nong thon can tiép
tuc dugc ddy manh hon nita ¢ cac dia phuong

Nguon: Xu ly cua tdac gid trén mau diéu tra.

hién nay. Tao diéu kién dé lao dong da qua dao
tao cac bac hoc vé nghé nghiép trd lai dia ban
nong thon lam viée ciing 1a mot chién luoc nén
dugc tinh dén trong bdi canh hién nay vé nguon
lao dong nudc ta.

- Lao dong c6 do tudi thudc nhom tré (dudi
34) 1a nhém cé xu hudng chuyén doi nganh
nghé sang phi nong nghiép cao hon han. Két
quéa kiém dinh nay c6 du mirc y nghia thong ké
dé suy rong cho tong thé. Vi vay viéc trong cac
chinh sach hd tro, wu tién vé hoc nghé 0 cac dia
phuong nén chii trong vao cic nhom tré tudi.
Pong thoi véi vin dé nay do 1a viéc hd trg phu
hop cho cac nhom 16n tudi hon trong viéc phat
trién san xuat, kinh doanh tuy vao diéu kién cu
thé cua ho.

- Mot thuc té khach quan khac la lao dong
thudc cac thanh phan dan tdc thiéu sd c6 nhiéu
rdo can, khé khin hon trong viéc chuyén doi
nganh nghé sang phi nong nghiép & nong thon.
Do d6, cac chinh sach vé hd tro lao dong nong
thon khi xdy dung can dugc tinh dén dic thu
nay. Can cur vao cac diéu kién cu thé dé co
nhitng chinh sach hop 1y trong viéc chuyén doi
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nganh nghé cho lao dong ndéng thon thude cac
dan toc thiéu sd ¢ cac dia phuong

- Lao dong ndng thon & cac dia ban sinh thai

khac nhau c¢6 ti 1€ lao dong phi ndong nghiép
khac nhau. Pay 1a két qua khach quan do su chi
phéi ctia nhiéu nhan t6 khac nhau vé diéu kién
phat trién ciing nhu chuyén d6i nganh nghé &
cac dia ban sinh thai. Trén co s¢ do, viéc sang
tao trong van dé van dung cac chién lugc, chinh
sach hd trg lao dong nong thon gan vai tinh dic
tht vé diéu kién sinh thai can duoc cha trong &
cac dia phuong hién nay.
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1. Mé dau

Trén co s¢ phan tich tir phuong di¢n ly luan
va thue tién ching t6i nhan thdy quy dinh vé
diéu kién két hon trong Ludt Hon nhan va Gia
dinh 2014 1a chua sat voi thyuc tién, nhdm 1an vé
dbi tuong din dén nhimg khé khin trong ap
dung phap luat. Quy dinh vé “diéu kién két
hon” tai Diéu 8 va Piéu 5 Luat Hoén nhan va

Email: tranquochuy@dtu.edu.vn

Gia dinh 2014 cu thé nhu sau:

Diéu 8. Diéu kién két hon

1. Nam, nit két hon vé6i nhau phai tudn theo
cac diéu kién sau day:

a) Nam tir du 20 tudi tro 1én, nit tir da 18 tudi
trd 1én;

b) Viéc két hon do nam va nit ty nguyén
quyét dinh;
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c¢) Khong bi mAt nang lyc hanh vi dan sy;

d) Viéc két hon khong thudc mot trong cac
truong hop cam két hon theo quy dinh tai cac
diém a, b, ¢ va d khoan 2 Diéu 5 ctia Luét nay.

Céc truong hop cdm két hon tai Piéu 5.

a) Két hon gia tao, ly hon gia tao;

b) Tao hon, cudng ép két hon, lira doi két
hon, can tré két hon;

¢) Nguoi dang c6 vg, c6 chong ma két hon
hodc chung song nhu vg chong véi nguoi khac
hoac chua c6 vg, chua c6 chong ma két hon
hodc chung song nhu vo chong voi nguoi dang
co6 chong, co6 vo;

d) Két hon hodc chung sdéng nhu vo chong
giita nhitng ngudi cing dong mau vé truc hé;
gitta nhitng nguoi cé ho trong pham vi ba doi;
gitra cha, me nudi voi con nudi; gitta nguodi da
tung 1a cha, me nudi véi con nudi, cha chéng
voi con dau, me vo véi con ré, cha duong véi
con riéng cla vg, me ké voi con riéng cua
chdng;

Piéu 5 khoan 2 gém c6 chin diém quy dinh
mét cach cu thé cac hanh vi bi cdm trong cac
thoi diém co ban cua quan hé hon nhan va gia
dinh tir két hon, thoi ky hon nhan va ly hén.
Trong d6 quy dinh “can tré két hon” dugc
chuyén hoa tir mot quy pham béo vé ché do hon
nhan gia dinh thanh mot quy pham vé diéu kién
két hon 1a chua hop 1y & ca phuong dién 1y luan
va thyc tién 4p dung.

2. No¢i dung
2.1. Khdi niém tu nguyén va vi pham sw tw
nguyén

La cong cu cua tu duy, khai niém dong
vai tro quan trong trong qua trinh tu duy va viéc
1am 13 cac yéu t6 ciu thanh cua khai niém 1a co
s&' dé hiéu va van dung ding, théng nhat trong
thue tién.

Khai niém ty nguyén trong tir dién tra ctru
truc tuyén va tir dién xuit ban thanh sach hién
nay vé co ban 1a dong nhit vé& ndi ham va ngoai
dién. Tu nguyén la ty minh mudn 1am, tu minh

mudn nhu thé, khong phai bi thac ép, bat budc,
xuét phat tir y mudn ctia minh. [1]

Tiép can tir gidc d6 phap 1y chang toi cho
rang: tu nguyén 1a sy biéu hién ra bén ngoai cta
chi thé khi ty minh mong muén va lam nhu
thé. Cach thirc tiép can nay, tu nguyén duogc
xem xét & phuong dién 1y tri va y chi. Ly tri:
chi thé nhan thie duge cac mong mudbn cua
minh. Y chi: mong muén, chép nhan diéu d6
xay ra va khong bi rang budc boi chi thé khac.

Trong khoa hoc phéap ly chi xem xét trach
nhiém phap 1y ¢ hanh vi, cho nén su can thiét
phai lam rd ndi ham va ngoai dién ciua khai
niém dé nhan dién dung din cac hanh vi vi
pham sy tu nguyén. Noi ham cua khai niém vi
pham sy tu nguyén véi nhitng ddu hiéu co ban
nhu: trai voi y mudn cua chu thé; chu thé nhan
thirc dugc nhitng mong muén cua minh. Ngoai
dién cua khai ni€ém vi pham sy ty nguyén la tap
hop nhitng hanh vi cta chu thé co ning lyc
phap luat ma tic dong ti, lam cho chu thé khac
phai lua chon hanh vi trai voi mong mudn cia
ho, cu thé: hanh vi de doa, hanh vi uy hiép tinh
than, hanh vi hanh ha, hanh vi nguoc dii va
nhiing yéu sach cua cai hodc hanh vi khéc; voi
muc dich lam cho ngudi khac lam trai voi
nhitng mong mudn ctia minh; véi muc dich
nham dé ngin can viéc két hon ciia nguoi co du
diéu kién két hon theo quy dinh ciia Luat nay.

T su phan tich trén chung toi trd lai voi
diéu 5 va diéu 8 Luat Hon nhan va Gia dinh dé
thiy dugc nhitng bat hop 1y trong quy dinh diéu
kién két hon. Ma cu thé 1a quy dinh vé can tré
két hon.

2.2. Sw nham lin vé doi twong trong quy
dinh cdn tré két hon

2.2.1. Phuong dién phap ly

Thir nhdt, Can tr& két hon vé mat chu thé
khong thé 1a nam hoic nit dang ty nguyén di
dén két hon. Boi vi, trong cac diéu kién két hon
yéu td vi pham sy ty nguyén, cudng ép két hon,
Iira d6i két hon da mic nhién loai bo yéu td can
tr két hon.
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Thir hai, Yéu t6 can trd két hon khong thé
tros thanh diéu kién dé két hon. Boi vi:

- Néu ctr xuit hién sy can tré két hon thi
nam nir khong thé di dén két hon thi quy dinh
su tu nguyén két hon bi vo hiéu, tinh than bao
vé hon nhan tién bod va tu nguyén da bi vi
pham.

- Khi ¢6 su can tré két hon dén tir chu thé
thir ba ma nam nit van ty nguyén di dén két hon
thi quy dinh can tr& két hon voi vai tro 1a diéu
kién dé két hon trd nén thira.

- Khi ¢6 su can tré két hon dén tir chu thé
hodc 1a nam hodc 1a nit trong qué trinh di dén
két hon ma nam nit van di dén két hon thi roi
vao mot trong sd ba trudng hop sau: két hon gia
tao, cudng ép két hon, lra doi két hon.

Thir ba, Xuat hién su can tré két hon cua bén
thr ba din dén nam nir ty nguyén két hon ma
khong thé két hon thi du hiéu, tinh tiét, co s
nao dé co quan nha nudc c6 tham quyén ding
ky két hon tir chdi dang ky két hon? thoi diém
nao dugc xem 1a hét can tro két hon dé nam nix
dang ky két hon? Néu nam nit khoi kién bén
thr ba can tré ho tu nguyén két hon theo diéu
181 Luat Hinh sy 2015 thi trong thoi gian thu
ly, diéu tra, xét xir ho 1a nguyén don vay ho co
duogc két hon khong? Pay 1a nhimng cau hoéi lién
quan dén quy dinh can tro két hon ma cho téi
thoi diém nay chua duogc giai déap.

Thir tw, thuc tién cudc séng xuét hién rat
nhiéu trudng hop bén thir ba tién hanh can tre
két hon va néu can cr vao diéu kién két hon
trong Luat Hon nhan va Gia dinh 2014 thi khi
do khong thé bao vé duoc ché do hoén nhan gia
dinh ty nguyén, tién bd va trai voi quy dinh tai
Diéu 36 Hién phap 2013. [2]

2.2.2. Phwong dign thuc tién

Can trd két hon, ly hon dugce hiéu 1a viéc de
doa, uy hiép tinh than, hanh ha, nguoc dii, yéu
sach cua cai hodc hanh vi khac dé ngin can viéc
két hon ciia ngudi c6 du diéu kién két hon theo
quy dinh cia Luat nay hodc budc nguoi khac

phai duy tri quan hé hon nhan trai v6i y mudn
ctia ho.[3] Trong thyc tién c6 hai truong hop
xdy ra voi vige can trd ket hon.

Trwong hop thir nhdt, viée can trd két hon
dén tir mot chu the khac.

Viéc can tré két hon dén tir mot chua thé khac
(sau day goi la bén thtr ba) ma khong phai la
nam va nir dang tu nguyén két hon dé di dén
thiét 1ap quan hé hon nhan thi bén thir ba thyc
hién hanh vi can tré két hon méi la chi thé thuc
hién hanh vi va dbi tuong diéu chinh cta khoan
2 Piéu 5 luat nay theo tinh than bao vé ché do
hon nhan va gia dinh. Theo tinh than d6 tic 1a
bao vé két hon cua nam va nir trude mot chu thé
khac dang tién hanh nhiing hanh vi can tro két
hon ty nguyén cua ho. Boi, két hon 1a viéc nam
va nit xac 1ap quan hé vo chdong véi nhau theo
quy dinh cta Luat nay vé diéu kién két hon va
dang ky két hon. [4]

Viéc can tro két hon ciia bén thir ba ciing
chinh 1a déi twong diéu chinh cua Piéu 181 Toi
cudng ép két hon, ly hon hodc can tré hén nhan
tu nguyén, tién bd, can trd ly hon ty nguyén
trong Luat Hinh su 2015. [5]

Nhu vay: viéc can tro két hon ctia mot chi
thé khac ma trong khi ca nam va nir tiép tuc di
dén két hon tirc 1a ho vuot qua duoc sy can tré
d6 dé xac 1ap quan hé hon nhéan ty nguyén thi
viéc dang ky két hon chi tuan theo quy dinh tai
diéu 8 luat hon nhan va gia dinh vé do tudi, vé
nang lyc hanh vi (khong mat niang lyc hanh vi
dan sy), vé sy ty nguyén va khong thudc cac
diéu cdm trong khoan 2 Diéu 5 luat nay. Khi d6
viéc can tro két hon cua bén thir ba khong thé
trg thanh diéu kién két hon va ciing khong thé
trd thanh can ctr phap 1y dé cdm két hon.

Truwong hop thir hai, viéc can tré két hon dén
tor chu thé hodc 1a nam hodc la nit trong qua
trinh di dén két hon,

Trude khi di dén két hon ma nam hodc nit
can tré viéc két hon ciia minh tirc 1a ho khong
tu nguyén di dén két hon dé xac lap quan hé
hoén nhan thi quan hé d6 khong phai 1a dbi
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twong diéu chinh cua Luat Hon nhan va Gia
dinh.

Viéc can tré két hon dén tir chu thé hodc 1a
nam hodc 1a nit trong qua trinh di dén két hon
ma vi mot 1y do ndo d6 ho van phai di dén két
hon va xac 1ap quan h¢ hon nhan va gia dinh thi
khi d6 thudc cac truong hop sau: hoac la vi
pham sy tu nguyén, hodc la cudong ép két hon,
hodc 1a Itra doi ket hon. Pay deu 1a ba truong
hop cam két hon va khong thé xac 1ap quan hé
hon nhan va néu ¢ thi ho cé thé giai quyet theo
quy dinh tai Diéu 8, Diéu 10 va biéu 11 Luat
Hon nhan va Gia dinh 2014.

3. Kién nghi hoan thién

Thir nhat, Thay doi cu trac khoan 2 Diéu 5
theo hudng tach yeu to “can tré két hon” tai
diém b thanh mdt diém ddc 1ap. Cu thé veé cau
triic nhu sau:

a) Két hon gia tao, ly hon gia tao;

b) Tao hén, cudng ép két hon, lira dbi két
hon;

¢) Nguoi dang c6 vg, c6 chong ma két hon
hoac chung song nhu vg chong véi nguoi khac
hodc chua c6 vg, chua c6 chong ma két hon
hoac chung song nhu vo chong véi ngudi dang
co6 chong, co6 vo;

d) Can tro két hon;

d) Két hon hodc chung séng nhu vo chdng
gitta nhitng nguoi cung dong mau ve tryc hé;
gitta nhitng nguoi cé ho trong pham vi ba doi;
gitra cha, me nudi voi con nudi; gitta nguodi da
tung 1a cha, me nudi véi con nudi, cha chong
vo1 con dau, me vo voi con re, cha duong voi
con riéng cua vg, me ké vdi con riéng cua
chong;

e) Yéu sach cua cai trong két hon;

g) Cudng ép ly hon, lira dbi ly hon, can tro
ly hon;

h) Thuc hién sinh con bang k§ thuat hd trg
sinh san vi muc dich thuong mai, mang thai ho
vi muc dich thuong mai, lya chon gidi tinh thai
nhi, sinh san vo tinh;

1) Bao lyc gia dinh;

k) Loi dung viéc thuc hién quyén vé hén
nhan va gia dinh dé mua ban ngudi, boc 19t stc
lao dong, xdm pham tinh duc hodc cé hanh vi
khéc nham muc dich truc 1¢i.

Thir hai, Theo hudng thay d6i cau tric
khoan 2 Piéu 5 thi viéc vién dan diéu kién ding
ky két hon trong Diéu 8 chi dimg lai & ba diém
a, b, ¢ va d khoan 2 Piéu 5, véi cac ndi dung cu
thé nhu sau:

a) Két hon gia tao, ly hon gia tao;

b) Tao hon, cudng ép két hon, lira dbi két
hon;

¢) Nguoi dang ¢6 v, co chong ma két hon
hodc chung sdng nhu vo chong véi ngudi khac
hoac chua c6 vo, chua co chéng ma két hon
hodc chung song nhu vo chéng véi ngudi dang
co chéng, cO VO;

d) Két hon hodc chung séng nhu vo chong
gilta nhitng ngudi cing dong mau vé truc h¢;
gitta nhitng ngudi ¢6 ho trong pham vi ba doi;
gitta cha, me nudi véi con nudi; gitta nguoi da
ting 1a cha, me nudi v6i con nudi, cha chong
v6i con dau, me vo véi con ré, cha duong véi
con riéng cua vg, me ké vé&i con riéng cua
chong;

Thit ba, Can tré két hon chi ton tai v6i tinh
cach 1a mét quy pham doc 1ap va khong thudc
trong s6 cac diéu kién két hon ma chi thudc cac
hanh vi bi cAm, can 1én 4n va xir 1y trach nhi¢ém
hanh chinh va trich nhiém hinh sy dé bao vé
ché d6 hon nhén va gia dinh.

4. Thay cho l1oi két

Khi cac quan hé xa hoi lién tuc van dong,
bién d6i khong ngilmg, con cac quy pham phap
luat thi twong ddi 6n dinh béi mit thé thirc vin
ban. Tuc 1a 14y cai 6n dinh tuong ddi vé mit thé
thirc van ban diéu chinh cho cdi thudng xuyén
bién ddi theo hudng ngay cang phong phi da
dang hon. Cho nén, trong tinh tit yéu ctia né
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phap luat s& 16i thoi, khong theo kip cac quan
hé xa hgi. Trong tinh nhén thic do, bai viét tap
trung vao phan tich sy nham 13n vé d6i tuong
trong quy dinh vé diéu kién két hon cia Luat
Hén nhan va Gia dinh 2014 dé kién nghi hoan
thién quy dinh phap ly.

Chung t6i nhan thdy su thay ddi nay dam
bao dugc cac yéu cau sau: Quy dinh phép 1y tro
nén chit ché hon; dung véi ndi ham khai niém
tu nguyén trong quan hé hon nhén; tranh su
nham 1in vé mit cha thé trong qua trinh 4p
dung phap luat — chu thé (nam va nir) dang ky
két hon va cha thé vi pham cac quy dinh bao vé
ché d6 hon nhan va gia dinh va chu thé 1a nha
nudce; dam bao duoc nguyén tic bao vé ché do
hon nhan gia dinh va tuong thich véi quy dinh
tai Piéu 36 Hién phap 2013 va diéu 181 Luat
Hinh su 2015; qua trinh &p dung phép luat trong
dang ky két hon tir phia chi thé 12 nha nudc tre
nén thuan lgi hon.

Tai li€éu tham khao

(1]

Truy cép lan cudi ngay 03/08/2017.

http://www.informatik.uni-eipzig.de/~duc/Dict/;
http://tratu.soha.vn/dict/vn_vn/T%E1%BB%B1
nguy%E1%BB%87n
https://vdict.com/t%E1%BB%B1%20nguy%E1%
BB%87n,3,0,0.html
https://vi.wiktionary.org/wikit%E1%BB%B1 ng
uy%E1%BB%87n#Ti1.E1.BA.BFng_Vi.E1.BB.87t
http://tratu.coviet.vn/hoc-tieng-anh/tu-dien/lac-
viet/V-V/t%E1%BB%B1%20nguy%E1%BB%
87n.html

Tir Dién Tiéng Viét Thong Dung, Chu bién Hoang
Phé, Nxb Pa Ning, Pa Ning 2014, tr. 892.

Tir Pién Tiéng Viét Thong Dung, Chu bién Pham
Lé Lién, Nxb Hong Dirc, Ha Noi 2015, tr. 1010.

Xem thém Diéu 36 Hién phap 2013

Xem thém khoan 10 Piéu 3 Luat Hon nhan Gia
dinh 2014

Xem thém khoan 3 Diéu 5 Luat Hon nhan Gia dinh
2014

Xem thém Diéu 181 Luat Hinh su 2015
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Tém tit

Chwong Din thi thogi cua Phan Khoi - mot tiéu luan phé binh so khai, mang tinh khach quan trén co s& tap hop cac bai
viét trong cac bao Nam Phong tap chi, Phu nit tan vin, Dong Phap thoi béo... dwoc xem 1a dang thirc phé binh vin hoc
bang chit qudc ngir ddu tién trong lich sir phé binh vin hoc Viét Nam hién dai. Nhin lai khoang thdi gian ra doi cong
trinh, thiy nhitng nd luc, y thirc tim dudng ctia Phan Khoi - mét nha nho duy tdn nhay bén va min cam - trong viéc dinh
huéng cho mét nén tho ca Viét Nam phat trién sau nay.

Tir khéa: Tiéu luan phé binh tho, nhay bén, man cam
Abstract

“Chuwong Ddn thi thoai” of Phan Khoi is an early criticize essay, objectively on the basis of a collection of newspaper
articles in Nam Phong magazine, Phu Nit Tan Van, Pong Phap Times... which was seen as a form of first critic poetry
by national script in the history of modern Vietnamese literature. Looking back at the time when this work was born, we
can see the effort, discover consciousness of Phan Khoi - a sensible and susceptible Mordern Confucian - in orienting a
poetry development in Vietnam in the late time.

Keyword: critic poetry, ensible, susceptibile.
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1. Mé déu viing, on dinh, da dugc dinh hinh trong thuc

7 9 tién sang tac [6, tr 347]. Tuy nhién, thé loai

The loai van hoc thé hi¢n cac quy luat phan  ¢iing ¢6 nhiéu bién d6i phu hop véi ndi dung
anh doi song va t6 chirc tac phdm tuong déi bén  hign thue. Didu do phu thudc rat 16n ¢ kha nang

Email: hoanghuongvn@gmail.com




76 H. T. Huong, N. T. T. Quynh / Tap chi Khoa hoc va Céng nghé - Pai hoc Duy Tan 6(25) (2017) 75-79

linh hoi cudc sdng va tai ning sang tao nguoi
cam but. Tiép xuc v6i vin chuong Phan Khoi,
chung ta c6 thé nhan thdy rat rd kha ning nay.
La mot trong nhitng nguoi tién phong cho qua
trinh d6i méi, cing v6i sy gdép mat & rat nhidu
t& bao trong nhiéu vai tro khac nhau, Phan Khoi
ciing da khang dinh vi tri bac thay trong thé bao
chi chinh luin vé van hoa, van nghé - tao tién
dé cho cudc cach tan, hién dai hoa cua van hoa
va van hoc Viét Nam. D@)ng thoi theo cac nha
nghién ctru 6ng cling 1a nguoi mé duong cho
loai hinh phé binh van hoc ¢ nudc ta theo
huéng dan chu héa va hoi nhﬁp bong — Tay.
Nhiing ba1 viét Ve Nho glao Ve chu nghia ca
nhan, vé chit qudc ngit va nén qudc vin cia ong
xut phat tir goc do tu tuong, mang tinh xa hoi
song ludn c6 méi quan hé mat thiét tic dong —
don duong dé hinh thanh nén vin hoc méi.
Chwong Dan thi thogi cia Phan Khoi — mét
tiéu luan phé binh so khai, mang tinh khach
quan trén co so tap hop cac bai viét trong cac
bao Nam Phong tap chi, Phu nit tan van, Bong
Phép thoi bao... dugc xem la dang thirc phé
binh vin hoc bang chit qudc ngir dau tién trong
lich str phé binh van hoc Viét Nam hién dai.

2. Vé ngudn goc ciia thi thoai

La mot dat nudc c6 truyén thong vé tho nén
thi thoai (sach binh luan thi van, chép chuyén
thi nhan) c6 diéu kién hinh thanh va tré thanh
mot thé loai khong thé thiéu tir rdt som trong
vin hoc Trung Qudc. Hura Khoi (nguoi Trung
Quéc, thé ky XII) trong “Nhan chu thi thoai”
cho rang thi thoai chinh 13 ban vé phép dit cau,
xép sép ¢d kim, ghi diéu tot dep, chép truyén la
ky, dinh chinh nhiing sai ngoa...

Bit dau xuét hién tir doi Tong voi nhitng tac
pham “Luc nhat thi thoai” (ctia Au Duong Tu),
“Thuong Lang thi thoai” (cua Nghiém Vi),
“Thach 1am thi thoai” (cia Diép Mong Pic),
doi Minh ¢6 “Thang Am thi thoai” (cia Duong
Than) va 1o nd vao doi Thanh rat ni tiéng voi
“Tuy Vién thi thoai” (cua Vién Mai), thi thoai
dugc xem 1 nhitng cubn sich mang tinh chat
phé binh tho va ké lai nhiing cau chuyén xung

quanh chuyén lam tho duoc cho 13 thé loai khé
khong phai ai ciing ¢6 thé thyc hién ma doi hoi
mot trinh do khai quat kién van cing sy cam
thu nghé thuat tinh té.

Maiac du anh hudéng sau sic boi van hoc
Trung Qudc, song nudc ta lai rat it co thi thoai
(cic cong trinh chuyén ban vé tho), thim chi
khi dich Twuy Vién thi thoai Phan khéi da cho
rang: “Nguoi ta biét 1am tho chitr Han tir hoi nha
Ly nha Tran. Song le tir d6 dén gid chua hé co
ai 1am mot bo thi thoai nao bang chit Han hét.
Ay 1a theo nhu t6i biét. Hodc gia c6 b nio ma
t6i chua thiy chiang. Nhung néu c6 thi ciing chi
mdt hay vai bg la cung. Ma c¢6 1€ khong bo nao
hét, boi vi néu c6 thi tuy t6i chua thay chd ciling
nghe, c6 1& nao khéng nghe tron”'. Do viy,
Phan Khéi duge xem 13 nguoi mé dau cho thé
thi thoai qudc ngit, tién khai cho phé binh vin
hoc sau nay. Mac du trudc do, trong van hoc
trung dai Viét Nam ciing da c6 mot bo thi thoai
chtt Han 1a Thuwong Son thi thogi cia Tung
Thién vuong Nguyén Mién Tham (1819 - 1870)
viét vao doi Thanh Thai hoic mudn hon mot
chut. Cudn thi thoai thoi trung dai nay ciing
dong gop khong nho trén nhiéu phuong dién
nhu, gid tri sir li€u, gia tri van hoc s, gia tri tu
tuong thi hoc song van 1a mot thi thoai viét
bang chit Han va phan nhiéu thién vé& ghi chép
tan manz. Nhu vay, c6 1€ nhan théy rat o réng,

" Lai Nguyén An (bién soan), trong Phan Khéi tac pham
dang bao 1932, & bai “Thur dich “Tuy vién thi thoai””
Phan Khéi da viét nhu vdy. Theo Lai Nguyén An thi bai
nay ky tén D.C. lai noi d&én Chwrong Ddn thi thoai nhu
mdt ngudi khac nén luc dau 6ng nghi khong phai bai ciia
Phan Khoéi. Song nam 1932, ¢ bai “Dich Tuy Vién thi
thoai”, chinh Phan Khéi lai nhic dén bai cii nay va tu
nhan 1a cia minh

* Theo nghién ctru ciia Nguyén Thanh Tung trén Tap chi
Han Nom, s6 2 (2016) d chi ra nhiing gia tri ma Thuong
Son thi thoai ciia Nguyén Mién Thim nhu dd néu.
Nguyén Thanh Tung ciing dan ra ¥ kién khang dinh rang
Thwong Son thi thogi tuy khong hoan todn méi mé va
phong phu nhung c¢ tinh tp trung, tinh téng két va cap
nhat, gop phan bu dip nhimg khuyet thiéu vé li luan cta
nén thi hoc Viét Nam trung dai vn khong lay gi lam day
dan. Pay 1a gia tri quan trong nhat cua tac phim. Va vi
thé, 7 hwong Son thi thogi c6 mét vi tri quan trong trong
lich st tu tudng thi hoc Viét Nam, trd thanh “thanh qua
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van hoc Viét Nam tir trung dai cho dén thoi
diém Phan Khoi (khi 6ng viét nhimng bai noi
chuyén vé tho trong muc Nam am thi thoai ¢
cac to bao khac nhau va sau nay tdp hop thanh
Chwong Ddn thi thogi ) thi thé loai phé binh
van hoc, dac biét 1a mot cong trinh phé binh van
hoc bang chit quéc ngit chwa hinh thanh.
Chwong Ddn thi thogi lai 1a mot cong trinh biéu
hién sy man cam va nhay bén ciia mot nha nho
duy tan Phan Khoéi. Phuong an 6ng chon s€ la
bude khéi dau cho mot tinh than dan chu va
mo&i mé hon cho van hoc nudc nha.

3. V& Chwong Din thi thogi cia Phan
Khoi

Chwrong Dan thi thogi 13 cong trinh xuét ban
tai Hué nam 1936 tap hop céc bai viét & muc
Nam dm thi thogi trén cac bdo Nam phong tap
chi (tr 1918), Bong Phap thoi bao, Phu nit Tan
van, va céc bai viét 1¢ t& ban vé thi trén bao
Thén Chung, Trung Léap ctia Phan Khoi.

Véi gdm bdn muoi ba chuong (bén muoi ba
tic), Chwong Dén thi thoai 1 nhiing ciu
chuyén tho dugc Phan Khéi dua ra gidi thi¢u va
li giai hét stc thuyét phuc, thé hién tinh than
tran trong va bao luu gia tri tuyén théng ma cu
thé 1a thanh tyu tho ca Viét Nam. C6 thé néi
rang cubn sach co ¥ nghia “kiém ké” di san vian
hoc ¢6 dé trén co s d6 tim hudng dé tho Viét
sdng con va phat trién.

Muc dich, ¥ nghia ay duoc xac dinh khé rd
ngay tir lac dit van dé trong tiéu dan cong trinh
Chwong Dén thi thogi: “Thi la gi? Thi thoai la
gi? Thi 14 16i van c¢6 van theo thanh am tir diéu
ctia mot thr tiéng ma lam ra. Thi thoai 1a mot
16i trtr thuat chuyén néi vé chuyén lam thi” [4,
tr 35]. Va viéc ban vé chuyén lam tho — thi
thoai — v6n xuat phat tir mong mudn rat dung di
ctia Phan Khoi: “T6i von dot thi, nhung c6 tinh
chau vui, huia theo chiéu huéng xa hoi nén chép
ra quyén thi thoai nay dé gitip vui cho cic ngai
khi tiru hdu tra tién, ma ciing trong rang goi 1a

16n cta thi hoc ¢6 Viét Nam”. Tuy vay cudn thi thoai cta
Phan Khoi van duoc xem 12 tién khoi cho hoat dong phé
binh van hoc vi dugc viét bang chit quéc ngit, mot dau
hi€u quan trong cua sy hién dai hoa.

c6 phién van chich ty luu truyén, khong phy
long tac gid” [4, tr 36].

Xuat phat véi muc dich néu trén, Chuwong
Dan thi thoai cia Phan Khoi 1a da c6 nhiing
dong gop dang ké sau:

Thir nhét, trong qua trinh ban vé tho va
chuyén lam tho, Chwong Ddn thi thoai da boc
16 kha 16 quan diém cta Phan Khéi vé tho. “Thi
hay c6 hai cach: mét cach tuy nhién, mdt cach
hay dung dan. Ty nhién thi c6 phan luu loi,
dung dan thi c6 vé trang nghiém. Nhung trang
nghiém thi thuong dwgc bén vin tir, mat bén
tinh tinh; ma luu loi thi c6 thé ludng toan hon”
[4, tr 36]. Quan diém nay di giup Phan Khoi
phat hién duoc rt nhiéu bai tho hay va dic biét
rat khach quan trong vi¢c nhan xét vé tho, vé
tac gia. Bén canh nhiing bac dai khoa, 6ng con
dua binh vé tho cua nhiing ngudi chua ting
quen biét, tho cua phu nit va ca tho anh “Boi
Ba”. Ong rat thang thin chi ra cai dugc va chua
dugc & mbi bai tho mic du tac gia c6 thé 1a mot
dé vuong. Vi nhu khi nhan xét vé tho cta vua
Lé Thanh Téng, Phan Khéi cho rang: ‘Thi cta
cac vi dé vuong thuong thuong 1a cau khong co
nghia, chi dat chir cho rdt, dung 161 cho 16n lao,
sang trong ma thoi”’[4, tr 66]. Mot tic pham hay
nam chinh trong tu than cta no, yéu td xudt x1,
tac gia... khong phai la nhimg yéu té thiét yéu
dé quyét dinh mot tic pham cé gia tri. Khi dat
but phé binh tho, Phan Khoéi khong cau né tac
gia d6 1a nguoi nhu thé nao, ong dén voi ca
nhitng bai tho khuyét danh mién 1a cam nhan
dugc cai hay trong ay. Véi bai tho Budi chiéu
qua song, Nghe ga gdy cam hoai cia N.N.T,
Phan Khoi nhan xét ring: “Toi khong biét
N.N.T 1a ai, nhung doc bai tho nay roi phai
doén ra 1a nguoi cd chi khi, c6 tdm sy ma lai
ting trai giang hd nita. Tuy vy, trong tho
chang hé dung mot chit nao ngdng nghénh, mot
161 nao xdc nodi, v kin ma khong td1, khi manh
ma hay dén, cai hay ¢ trong chd d6” [4, tr 114].

Th hai, vin dé can luu ¥ trong Chwong Din
thi thogi 1a cach thuc, phuong phap phé binh
tho. Nhu nhan xét cia Thanh Lang thi phuong
phap phé binh ctia Phan Khoi “khéng chiu anh
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huéng ctia ai ma chi ving theo cai thim my
quan d phat trién dén cuc d6 o noi 6ng! ... Ong
1a mot thi du cua 16i phé binh gido diéu, cb
dién. Nhung voi mot 6c thim my chic chén,
v6i mot lwong tAm ding dan, véi mot long vo
tu tot buc, Phan Khoi da dat t61 mot phuong
phap phé binh gido diéu kiéu mau; vé trudc
chua c6 ai, vé sau ciing it ai bang” [5, tr 27]. Co
thé kiém nghiém nhan dinh nay qua cac vi du
cu thé khi Phan Khoi phan tich trong Chuwong
Din thi thoai. Khi trich ddn mot bai c6 khi chi
mdt vai cdu, 6ng co nhimg 15i binh ngan gon,
nhung lai thdu tom hét cai hon va cbt ciia mdi
bai, mdi cau. Khi néi dén sy so sanh tho Tu
Xuong va cu Tam Nguyén, Phan Khoi khong
no6i nhiéu ma chi may dong binh pham dé di
dén két luan rat khéo: “Cé nguodi phdm binh
rang tho Ta Xuong hay nhu tho Yén D6, ma lai
tr nhién hon. Sy so sanh cua cac nha tho ma
mudn dinh doat rfmg ai hon ai kém, su that kho
qua. Boi vi cai hay mdi nguoi mot 16, mdi
ngudi mot vé, dem ma so sanh nhau lam sao
dugc? Nhung néi rang tho Ta Xwong ty nhién
hon tho Yén D6 thi ¢6 18; chung ta mudn so
sanh chi so sanh dén muc d6 1a cung” [4, tr
122]. Cai dic sic riéng cua timg tac gia da dugc
Phan Khoi chi ra theo cach cua minh. Cung véi
nhitng dan chimg hop li ban doc s& nhan ra
rang, tho Nguyén Khuyén khong c6 nhimg canh
lidu budng, khong c6 séng Tién Puong, Xich
Bich, hay nhiing canh tuong cao ky, xa x61 kho
hiéu ma 14 nhiing canh gian di, gan giii v6i con
ngudi xir Viét: ao thu, ngd trac, tiéng dé va anh
sang 1ap l1oe cuia dom... Ta Xuong, thi s Tan Pa
cling xuat hién trong nhimng cau chuyén tho cua
Phan Khoi véi nhitng phat hién rat la, rit moi,
rat doi. Va nhitng viéc lam cua Phan Khoi con
mang ¥ nghia tong hop suu tim, gidi thiéu dé
cac nha tho, cac tac pham van chuong dén gan
hon véi cong chung trong thoi ky sach bao con
kha khiém tén.

Bén canh d6, doi theo Chwong Ddin thi
thogi con c6 thé thiy nhin quan tham dinh tho
doc dao ciia Phan Khoi. Khi binh pham vé tho,
6ng mudn doc gia cing minh di tim cho hét cai

hay, cai dep trong mdi cau chir. Pé lam dugc
diéu d6, Phan Khoi viét nhu dang néi chuyén
phiém véi ban bé — khong cao giong, khong
gido huan ma cuc ky hom hinh. Véi céu tho:
Théi dirng diéu trap nghéng ngang nita/Thang
tiéu Phii Luéng né “chiri” mdy. Phan Khoi da
binh rang: “Xin doc gia cho phép t6i bat lich sy
mot chit ma giai cau Ay nhu vay: chit “chiri” ay
bang v6i chit “déo me;. Thang tiéu Phu Ludng
n6 chiri may tire 13 thang tiéu Phu Ludng né déo
me may! M6 phat! Mang toi 16 miéng” [4, tr
66]. Hom hinh dung chd, dung cach 1a kiéu
thim binh rat dic trung & Phan Khoi.

Mat khac, trong phé binh, Phan Khoi con
lam cong viéc bién khao, chi xuat xtr cua bai
tho nhic dén dé l1am thoa mén tri t0 mo va tao
cam giac tha vi ciia cho ngudi doc. Khi binh vé
bai tho Qua dén Chdu Chdu ciia Nguyén Cong
Trt, Phan Khéi di ké rang: “Khi 6ng 1am quan
di ra ngoai Bic, di ngang dén Chau Chau la dén
thd vi nit thin ma khong 1& ¢ vé tinh nao. Tho
nhan & d6 don rudc 6ng ma noéi rang dén Ay linh
1am, bat ludn ai di ngang qua ciing phai xubng
vong. Ong khong nghe, noi rang “Ta di day 1a
vang ménh vua, nir than nao lai 16n bﬁng ta
duoc?” ROi cr ngdi ludn trén vdng, vira di
ngang qua trudc mit dén, bdng mot con chim
bay dén dau trén don vong, ong giang tay ra bat
thi vdng triéng mot cai, nho 6ng khéo guong
khong thi té xuéng. Tho nhan néi rang 4y 1a vi
than xui nhu vay dé to sy linh hién, ong beén
lam bai tho tor tuyét” [4, tr 63, 64]. Kiéu phé
binh ndy chic chin tao himg tha thém cho
ngudi doc tho, thé hién nghé thuat 16i kéo ban
doc, hép dan ban doc trong thdm tho cua Phan
Khoi.

Thtr ba, trong qué trinh phé binh tho, Phan
Khéi con chu trong dén mbi quan hé chat ché
giita ndi dung va hinh thirc. Pay 1a van dé thudc
vé ban chét cua cai dep, cai hay. Ong cho rang:
“Bai tho hay khong ¢t & 16i ma thoi, cbt ¢ y
nita. Cai y 4y ham siic trong bai tho ma khong
16 ra. Song ciing khong kin ddo mic mé qué;
phai 1am thé nao cho ngdm qua thi thay y lién,
va cang ngam lai cang thiy no doi dao. Céi y
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clia bai tho hay sau khi ngdm hay doc, thdy cai
c6 hau nhu céi hau cua tra ngon, dam thim ma
dam da, udng vao khoi cb rdi ma ludi van con
mudn nhip” [4, tr 113]. Quan diém dé tham
dinh “mot bai tho nhu thé nao 1a hay” cua Phan
Khoi that ra khong méi, tham chi rat truyén
théng. Chiing ta thuong van xao dong nao long
trudc mot cau tho Puong dac sdc boi su hai hoa
gitta ndi dung va hinh thac; ¥ tai ngén ngoai,
161 hét ma ¥ ménh méng. Tuy nhién, & dy quan
diém Phan Khoi c6 ¥ khac rat riéng 1a khi danh
gia mot bai tho 1a bén canh céc yéu td trén (mac
du tho cin dén d6 uyén tham) nhung khong
dugc roi vao tinh trang mic mé kiéu hii nut,
nghia 1a khong cé biét hoa tho, khong 1am kho
ngudi doc. Tho hay cbt & vé dep hai hoa 10i y
khong phai 1a kiéu ¢6 tinh 1am cho khac di, lam
cho nguoi thudng thire roi vao tinh trang nham
1an, kho hiéu qua mirc.

Quan trong va dang cha y hon ca la trong
Chwong Ddn thi thogi, Phan Khoi di nhén
manh “chan” (mdt kiéu ta thuc trong tho) hon
12 k¥ xao céu chir. Ong thuong coi trong, tan
thuéng cac hi¢n tuong doc dao, ca bi¢t, pha
cach. Pay co thé 1 nhig diu hiéu bao trudc
cho su ra doi “mot 16i tho méi trinh chanh giira
lang tho™.

Ngoai ra, Chuong Dan thi thogi con co gia
tri van hoc st khi cung cdp cho nguoi doc vé
nhimg van dé vé cudc doi, nhitng cau chuyén
con khuét 1ap, nhiing giai thoai vé cic nha tho
nhu 1a T Xuong, Hoc Lac... Qua doé chung ta
s& phat hién dugc nhitng tac pham c6 gia trj van
hoc ma chua hé dugc nhic dén, cung cép nhiéu
chi tiét kha tha vi vé hoat dong van hoc cua
nudce ta thong qua nhitng cau chuyén tho.

4. Loi két

Mic du chi 1a bude khéi dau véi nhidu mat
con han ché vé 1i luan va phuong phap luan
khoa hoc nhung Chwong Ddén thi thoai 1a mot
cong trinh phé binh tho c6 tinh chat khoi dau va
mé ra mot thé loai méi cho van hoc nude ta: thi
thoai. Cai dang qui nht ma Phan Khoi di dong

gop duoc qua cong trinh nay 1a tinh than nhap
thé cia mot nha Nho ludn say sua v6i cai mdi,
la y thire sau sdc vé thanh tuu tho ca dan toc dé
roi bang tim huyét 4y da ¢ ging chi ra vé dep
dich thuc cta van chuong. That ding nhu nhan
dinh cua Thang Lang, Phan Khoi “khong chu
truong dung phé binh dé ddc bau tdm su chan
hoa trén gidy nhu phai 4n twong, vy ma Phan
Khoi ciing dé long 6ng gao ra rat nhidu qua
nhiing ky thac ctia ong. Con nhiéu tinh cach c6
dién, cho nén Phan Khéi gin giit 1dm. Vay ma
van bat gap 6ng 1am lic hé co dem phoi ca tim

I3

su cho thién ha thay” [5, tr 27].

Nhin nhan lai toan bo tién trinh lich str vin
hoc Viét Nam c6 thé thdy ngay tir khi xuét hién
cac bai binh tho trong muc Nam Am thi thoai &
béo chi Phan Khéi di c6 y thirc tim duong dé
sau ndy van hoc dat nhitng thanh tyu ruc r& vao
nhitng nam 30. Mubn vin hoc phat trién va
hudng dén hién dai hoa can tao nén khong khi,
tinh than dan cha. Thi thoai 1 phuong an t6i wu
ma Phan Khoi lua chon dé dat muc dich trén.
Co 1€ dung nhu nhan dinh ctia Vii Ngoc Phan,
Phan Khéi “la mét trong nhimg nha vin xuét
sdc nhat trong phai nho hoc. O mdt nha cuu hoc
nhu 6ng, nguoi ta di thdy nhidu cai méi qua,
nhiéu ci ma nhiéu nha tin hoc ciing cho méi
qua. Do that 1a mot sy chéng ngo”’[7, tr 237].
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Tém tit

Ngdy nay, hiéu qua cua hoat dong kinh doanh duoc dua 1én hang déau dé lam thude do cho sy tang trudng. Co rat nhidu
cong cu d¢ quan ly, do luong hiéu qua cua hoat dong kinh doanh, mét trong s6 d6 phai ké dén 1a KPI - chi s6 do luong
hi’éu suat. Nghién ctru nay duqc thyc hién nham néu 1én mdt so van d¢ lién quan dén KPI va ung dung xay dung bo chi
s0 KPI danh gia hoat dong tuyén dung trong doanh nghiép.

Tir khod: chi sb do luong hiéu suét, nang suat, tuyén dung.

Abstract

Nowadays, the efficiency of business is put on top of growth measurement. There are many tools to manage and
measure the efficiency of business operation, one of which is the KPI which stand for Key Performance Indicator. This
study was undertaken to address some issues related to the KPI and apply to create the KPI for evaluating
organization’s recruitment activity.

Keywords: Research, Key Performance Indicator, performance, recruitment.
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. o ho. Mot trong s6 nhiing hoat dong quan trong

Quan tri ngu6n nhan lyc dugc biét dén nhu trong cong tic quan tri ngudn nhan lyc 14 tuyén

1a viée quan ly lyc luong lap dong hi€u qua tai  gyng. Tuyén dung dé cap dén viéc thu hat cac
noi lam viéc. Q}lén tri nguén nl}én luc nghién mg vién vao vi tri trong va sir dung cac cong
ctru cach thirc d€ nhan vién c6 thé lam viéc hicu ¢y phu hop dé lua chon ung vién tét nhat. Vi
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thé, tién trinh nay thuc sy quan trong trong hau
hét cac to chic. Mot trong s6 nhitng phuong
phap méi dé do ludng hiéu qua cua hoat dong
tuyén dung 1a sir dung KPI. Chi s6 do luong
ning suat, KPI giup nha quan tri dinh hinh va
theo doi hi€u qua cua cac hoat dong va cac chirc
nang quan trong trong vi¢c dat dugc cac muc
tiéu cua to chirc. Do d6, trong phan dau tién cua
bai bao nay tac gia sé gidi thich KPI 1a gi, hoat
dong tuyén dung 1a gi, dic diém cua KPI va tim
quan trong ctia viéc do luong ning suit trong
doanh nghiép. Phan tiép theo, bai bao dé suat
bo chi s& KPI duoc st dung dé do luong hiéu
qua ctia hoat dong tuyén dung.

2. Khung Iy thuyét
2.1 KPI
2.1.1. Dinh nghia KPI

KPI 1a chit viét tit cia Key Performance
Indicator (Carol Talor, 1990), 1a chi sé do
ludng ning suit, giap doanh nghiép dinh hinh
va theo doi qua trinh tang trudng so vdi muc
tiéu di dé ra. KPI duoc gidi thiéu tai My tir
nhimg nim 80 ctia Thé ki 20 va hién nay n6 da
duogc sir dung rong rii trén thé gidi trong d6 co
Viét Nam. Viéc img dung KPI dugc xem nhu 1a
mot gidi phap gilp cac doanh nghi¢p danh giad
dugc su thanh cong cia minh trong qua trinh
quan ly cac hoat dong kinh doanh. Mot khi
doanh nghiép da hinh thanh st ménh, xac dinh
nhimg nhédn t6 anh hudng va dé& ra muc tiéu,
doanh nghiép cin phai do ludng sy ting truong
so v6i nhimg muc tiéu da dé ra. KPI chinh 1a
thudce do sy tang trudng nay.

Tuy nhién, diéu dau tién chiing ta can xem xét
d6 1a su khac biét gitta thudc do hiéu suit va
thudc do két qua. Chi sd hiéu suat (Dean, 2007)
dai dién cho két qua cua cac hanh dong duoc
thuc hién trudc do, trong khi chi s6 két qua la
thudc do din huéng hay dinh huéng nhitng két
qua dat dugc trong céac chi s6 hiéu suat. Mot
cach don gian theo Nguyén Thanh Hoi, Phan
Thing, 2001 thi: cac chi s6 do luong hiéu sut 1a
nhimg thude do c6 thé lwong hoa duoc. Nhimg

thudc do nay di duoc su dong ¥ cia tat ca cac
thanh vién va ching phan anh nhiing nhan té
thanh cong cbt yéu ctia doanh nghiép. Chinh vi
thé, chi s6 KPI doi hoi phai phan anh duge muc
tiéu va st ménh cua doanh nghiép.

Trén thyc t& c6 rat nhidu chi s do luong
dugc, didu nay khong c6 nghia ching déu la
chia khoa thanh cong ctia doanh nghiép. Vi vy,
khi lua chon cac chi sb KPI, can phai than trong
chon ra nhitng chi s6 that sy can thiét va co thé
giip cho don vi dat muyc ti€u dé ra. Mat khac,
cac chi s KPI con gitp cho toan bo nhan vién
thiy duoc buc tranh tong thé vé nhimg nhan td
quan trong va nhirng viéc ho can wu tién thuc
hién trong cac hoat dong ciia minh. Nhu vay,
yéu t6 quan trong 14 can phai bao dam moi nhan
vién déu tap trung vao viéc dat muc tiéu dé ra
trong céac chi s6 KPI dé viéc do luong c6 thé dat
hiéu qua cao nht.

2.1.2. Tiéu chi danh gia KPI

C6 nhiéu tiéu chi dé danh gia KPI, nhung
nhin chung c6 ba tiéu chi tiéu biéu ma doanh
nghiép thuong st dung dé danh gia bo chi sd
KPI ctia minh, bao gém:

e KPI phai phan anh dugc muc ti€u cua
doanh nghiép;

e KPI 12 nhimng thudc do c6 thé luong hoa
duoc;

e M>bi KPI can phai c6 myc tiéu 13 rang.

2.1.3. Vai tro va tam quan trong cia viéc do
leong néng sudt cia doanh nghiép bang KPI

Viéc hé théng cac hoat dong ti€u chuan hoa
nhu KPI cho phép do luong tot cac hoat dong
ctua doanh nghi¢p. Tam quan trong ctuia phép do
1a rat 16n. Viéc do luong lién tuc 1a co s¢ dé cai
tién lién tuc cac hoat dong cua té chirc va mot
trong nhitng nguyén tac quan 1y quan trong nhat
(Besic & Djordjevic, 2007). Radovic &
Karapandzic, 2005 cho rang “néu ban muon cai
thién thtr gi do, ban phai do n6”.

Mot té chirc hoat dong hiéu qua biét rz‘ing
néu ho khong co du thong tin vé qua trinh, san
pham hodc dich vy, ho khong thé kiém soat
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duoc phén d6. C6 rat nhiéu céac gia tri do duogc
trong quad trinh hoat dong cua mdt doanh
nghiép. Lord Kelvin, 1891 cho rang “Khi ban
c6 thé do ludng cai gi 6 ma ban dang lam, ban
da thue su hiéu vé no”.

Pé canh tranh, t6 chitc nén quan 1y nhan
vién, quy trinh, cidc hoat dong da duoc hoach
dinh, quan hé v&i nha cung cép va cac phan
khac trong hoat dong cua doanh nghiép. Hé
théng do luong hiéu qua hoat dong cua doanh
nghi¢p duoc sur dung dé hiéu, diéu chinh va cai
thién hoat dong kinh doanh (Summers, 2005).

Do ludng ning suat hoat dong cua doanh
nghiép nghia 1a dinh tinh hodc dinh lugng mot
s6 két qua bang cac chi sé di duoc lua chon.
Viéc Iya chon cac chi sb do luong phu hop 1a
viéc quan trong trong tién trinh do luong ning
suét cia doanh nghiép, tot nhat n6 nén 14 nhiing
chi s6 dai dién cho toan bo doanh nghiép.

Bén canh chirc nang ki€ém soat, cac chi s6 do
luong nang suat con cd hai churc nang khac:

- Chttc nang phat trién va chi dan - boi vi
chiing 1a co s¢ dé xdy dung va thuc hién chién
luoc cua to chuc.

- Chuc nang dong lyc - thuc diy viéc hoan
thanh muc ti€u va dong vién tat ca cac bén lién
quan thyc hién muc tiéu dé va tham chi con cao
hon muc tiéu (Pesalj, 2006; Stamatovic Zakic,
2010)

Trong tat ca cac t6 chirc, nhan vién déu biét
rang c6 nhitng hoat dong rat quan trong ddi voi
doi ngti quan ly. Theo do, doi ngli quan 1y phai
xac dinh mot bd chi s6 dai dién cho cac hoat
dong chinh trong mot doanh nghiép. Cac chi sd
hoat dong then chdt (KPI) 1a cac chi sb tai
chinh va phi tai chinh ma t6 chirc sir dung dé
ching minh ho thanh c6éng nhu thé nao trong
viéc dat duoc cac muc tiéu lau dai.

KPI 14 cac chi sb tinh va 6n dinh, mang ¥
nghia nhiéu hon khi so sanh théng tin. Chung
gitp loai bo cadm xuc ra khoi cac muc ti€u kinh
doanh va tip trung vao nhiing tht thyc té ma
tao ra loi nhuén cho doanh nghiép.

2.2. Hoat dong tuyén dung trong doanh
nghiép

2.2.1. Khdi niém tuyén dung.

Hoat dong tuyén dung nhan vién trong t6
chirc bao gdm céc hoat dong dam bao cho t6
chure c6 duge ung vién dat chét lugng, lya chon
trong sd cic mg vién nhitng ngudi phu hop
nhét voi to chite va hd trg dé ho c6 thé hoat
dong trong cong ty. Hai hoat dong quan trong
trong tién trinh tuyén dung la chiéu md va lya
chon.

Mot céach ly tudng, chiéu md dugc xem la
qué trinh bao ddm cho moi vi tri tuyén dung
trong cong ty déu cé thé thyc hién dugc va co
duoc mot con sb khong nho nguoi xin vi¢e cod
chat luong. Bé lam dugc diéu nay, t6 chirc phai
thuc hién mot loat cong viée lién quan dén viée
thu hat cac ung vién nhu tham gia hoi cho viée
lam, ding quang cdo tuyén dung trén cic
phuong tién truyén thong, Internet. ...

Tiép theo d6, bd phan quan tri ngudn nhan
luc chiu trach nhiém vé viéc thiét ké hé théng
chon loc va quan tri sy van hanh cia no mdi
ngay. Giam dbc ngudn nhan lyc hop tac v6i nha
quan tri cia cac bd phan khac thiét 1ap cac
chién luoc té)ng thé; ho s& anh huong nhiéu dén
viéc ra quyét dinh trong tién trinh tuyén chon vi
du nhu t6 chtc thudong xuyén co nhimng quyét
dinh 13 nén tuyén nhitng ngudi c6 kha ning dap
g t6t nhit cho vi tri hién tai hay tuyén nguoi
c6 tiém nang tot trong twong lai. Nha quan tri
con phai dua ra cac quyét dinh sao cho dam bao
t6t nhat sy binh dang trong co hoi nghé nghiép
ctia nhan vién va thoa min nhimg yéu cau phap
1y cua chinh phu.

2.2.2. Panh gia hiéu qua cua hoat dong
tuyén dung

Trong qua trinh tuyén dung, c6 4 kha ning
c6 thé xay ra cho mdi tng vién

Nang luc
hoan thanh oL R
cong viéc cua Quye¢t dinh tuyén dung
ung vién
Loai bo ‘ Tuyén dung
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Tot Sai 1am Chinh xac (1)
(do dénh gia
qua thip) (2)
Khong tot Chinh  xé4c | Sai lam
3) (do danh gia
qua cao) (4)

Trong 6 sb 1 va 3: tuyén Gng vién c6 kha
ning hoan thanh tét cong viéc va loai bo tng
vién khong c6 kha nang thuc hién cong viéc.
Trong 6 so 2 nha tuyén dung di danh gia tng
vién thap hon kha ning thuc té, do d6 di bo qua
nhing ung vién tot. Nguoc lai trong 6 s6 4, nha
quan tri da danh gia nhan vién qua cao, thu
nhan vao t6 chic nhimg nhéan vién khong phu
hop, thuc hién cong vi¢c & muc yéu kém. Va tat
ca nhitng diéu ndy anh hudng truc tiép dén hiéu
qua cua hoat dong tuyén dung. Ngoai ra, khi
danh gia hoat dong tuyén dung, nha quan tri
con phai quan tdm dén mot sb yéu té:

- Chi phi cho hoat dong tuyén dung va chi
phi cho mdi 1an tuyén. Chi phi nay bao gom tat
cé cac khoan lién quan dén tuyén dung nhu chi
phi dich vu tuyén, quang céo...

- SO lugng va chat lugng cac hd so xin tuyén

- Hé sO gifta s6 nhan vién mdi tuyén va so
nhan vién dugc dé nghi tuyén

- SO lugng ng vién chap nhan va tir choi
chap nhan viéc lam & mot murc lwong nhat dinh.

- Két qua thyc hién cong viéc cuia cac nhan
vién méi dugc tuyen.
- S6 luong nhan vién maéi b viéc.

3. Xay dung b chi s6 KPI danh gia hiéu qua
ciia hoat dong tuyén dung

Xuat phat tir tién trinh tuyén dung, tac gia
xay dung bo chi sé6 KPI dé danh gia hoat dong
tuyén dung, tac gia s& chia ra lam hai phan dé
danh gia. Mot 13, bo chi sé danh gia hiéu qua
ctia hoat dong chiéu mo va hai 12 bo chi sé danh
gia hiéu qua cua hoat dong tuyén chon.

Chi s6 KPI danh gia hi¢u qua cia giai
doan chiéu m¢

Ta thiy rang hiéu qua hoat dong chiéu mo c6
thé dugc nhin thay théng qua cic hoat dong,
cac két qua va hiéu suat 1an sy cong bang, nén
ta s& dwa vao day dé tao chi s KPI theo bang
bén dudi:

Chi s6 KPI

Cong thirc tinh toan

Giai thich

S6 lwong don xin viéc di ndp
theo tirng nguon

Ngudi ty dén

Niém yét ndi bd

Quang cdo trén bao

Can phai luu trir s6 liéu cu thé

Quang cdo trén Internet, email...

S6 luong hd so thu duge tur

Cong nhan vién tién ctir

tirng nguon/tong s6 ho so cua

Hoi cho viéc lam

dot tuyén dung

Lién hé voi truong dai hoc,
cao dang, nghé

mg vién dén tir ngudn nao, dé
khi tinh todn ta c6 thé thiy
dugc hiéu qua chiéu md tu
ting ngudn.

S6 lwong don di tiéu chuin
theo tirng nguon

Nguoi tu dén

SO ho so du tieu chuan/tong ho

Niém yét no1 b

so theo timg ngudn

Quang céo trén bao

Quang cao trén Internet, email. ..

Dung dé danh gia chat luong
{mg vién theo tirng ngudn. Can
phai luu trir s6 liéu cu thé tng
vién dén tir ngudn nao.
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Cong nhén vién tién ctr

Hoi cho viéc lam

Lién hé voi truong dai hoc,
cao dang, nghé

Chi phi trén mét don ndp
theo tirng nguon

Nguoi tu dén

Niém yét ndi bd

Quang céo trén bao

Quang cido trén Internet,

email...

Cong nhan vién tién ctr

Hoi cho viéc lam

Lién hé voi truong dai hoc,
cao dang, nghe

Tong chi phi trén ting ngudn
tuyén dung/Tong tmg vién dén
tur nguon do

Dung dé tinh toan hiéu qua chi
phi cho tung ngudn tuyén
dung.

Chi s6 Kpi danh gia hiu qua giai doan

tuyén chon

Ta thdy rang cac quyét dinh dam bao nhan

trinh d§ chuyén moén cua luc lugng lao dong.

Dudi day la bang ti€u chi danh gia hi€u qua cua

su tr bén ngoai c6 anh hudng dén nang suat va

viéc tuyén chon nhén sy trong t6 chirc.

Chi s6 KPI

Cong thire tinh todn

Gidi thich

Chi phi trén mot ngudi méi
tuyén

Tong chi phi tuyén
dung/tong ung vién duoc
tuyén

Chi sé nay cho ta thay dugc chi
phi tuyén dung ctia mot Gng vién,
dé thay dugc hidu qua cta nd co
thé so sanh chi phi giita céac
chuong trinh tuyén dung voi
nhau.

SO tng vién dugc tuyén

S5 tng vien  duoc
tuyén/Tong Gng vién tham
gia tuyén dung

Ty 1& nay c6 thé cho ta thay dugc
phan nao chit luong cia tmg vién
tham gia tuyén dung, dé thiy duoc
hiéu qué ctia nd c6 thé so sanh chi
phi giita cac chuong trinh tuyén
dung vdi nhau.

S6 nguoi tru lai duge 5 nam

So nguoi tru lai dugc 5
ndm/Tong sO nguoi duogc
tuyén

Ty 18 nay cho thiy su sing sang
va long trung thanh cua ung vién
khi tham gia tuyén dung, dé thiy
duoc hiéu qua cta nd co thé so
sanh chi phi gitta cidc chuong
trinh tuyén dung véi nhau.
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Thoi gian try lai trung binh
cua nhiing ngudi mdi tuyén
dung

Tong thoi gian lam viée cua
nguoi
tuyén/Tong sO nguoi moi

nhiing

dugc tuyén

Ty 1é nay cho thay dugc thoi gian
lam vi¢c trung binh cua Ung vién
v6i cong ty trong timg dot tuyén
dung, dé thay duoc hiéu qua cua
n6 nha tuyén dung c6 thé so sanh
chi phi gilta cac chuong trinh
tuyén dung véi nhau.

mai

Trinh d0 chuyén mon trung
binh cta nhiing nguoi modi
dugc tuyén

Panh gia dwa vao két qua
thanh tich nhéan

danh gia
vién

Chi s6 nay cho thdy dugc chit
luong trung binh cua tng vién

Ty 1& nguoi moi tuyén dung
thanh dat

Panh gia dwa vao két qua
thanh tich nhan

danh gia
vién

Chi s6 nay cho thdy ty 1¢& tng
vién chat lugng cao trong tung
chuong trinh tuyén dung.

Su tién bd trong su nghi¢p cia
nhiing ngudi mdi tuyén

Panh gia dwa vao két qua
thanh tich nhan

danh gia
vién

Chi s6 nay cho thidy dugc chat
lugng Ung vién va con duong
nghé nghiép cua ho.

Nhéan thuc ctia ing vién: hai
1ong v6i qua trinh tuyén dung,
nhitng hiéu biét c6 dugc vé
cong ty, hai long véi cong ty
do

béanh gia dya vao phodng

van Ung vién.

Chi s6 nay cho biét ung vién co
hai long v6i chuong trinh tuyén
dung cta t6 chirc khong, day co
thé duoc coi nhu 1a mot nguén
giup nha quan tri cai thién hoat
dong tuyén dung cua minh.

4. Két ludn

Nghién ctru da gidi thiéu duoc ndi dung cua
KPIL, cach thirc do ludong KPI va tién trinh xay
dung bd chi s6 KPIL Bén canh do, nghién cuu
con chi ra duge tim quan trong cua hoat dong
tuyén dung trong doanh nghiép va tién trinh
tuyén dung. Cudi cung, nghién ctru xdy dung
duoc bd chi s6 hoan chinh sir dung cho viéc
danh gia hoat dong chiéu md va tuyén chon
trong tién trinh tuyén dung ctia doanh nghiép.
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Tém tit

Dich thuét 1a mot k§ nang quan trong dbi voi nguoi hoc tiéng Anh. Tuy nhién dich thuét 1a mot k¥ nang kho doi hoi su
chinh xac vé ¥ nghia trong viéc chuyén dbi truyen dat tr ngdn ngir nay sang ngdn ngir khac. Bai bao nay nghién ctru cac
dac trung ¢l phap cua cac dong tir “ Mang, Dem, Lay” trong tiéng Viét va tiéng Anh. Dit liéu duoc dung va phan tich duoc
1ay trong tu dién, tleu thuyét, truyén ngén va trén mang Internet. Viéc nghién ciru nay dugc thyc hién nham muc dich cung
cap cho ngudi hoc tiéng Anh cach dich ctia cac dong tir nay, dong thoi gitp cai thién cac ki nang dich thuat trong viée hoc

va day tiéng Anh.
Tir khéa: Dich, cu tric ch phap, ¥ nghia, cic dong tir “ Mang, Pem, Lay”.
Abstract

Translation is an important skill for the learners of English.However, translation is a difficult skill which requires
exactness about the meaning of translation when people want to translate this language into another one. This is a study
on the syntactic features of the motion verbs “Bring”, “Carry” and “Take” and their Vietnamese translational
equivalents. The data used for examination and analysis are taken from various linguistic materials in dictionaries,
English novels and short stories and internet included. This study is carried out with the aim to supply the learners of
English translational method of motion verbs and also helps them improve translational skills in English learning and
teaching.

Keywords: Translation, syntactic features, meaning, the verbs “Carry, Bring and Take”.
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1. Introduction

Verbs of action have been the question of
several studies by linguists since they present
interesting  semantic  characteristics  and
functions. Although they are often considered to
belong to a coherent semantic class (and indeed
we speak of ‘activity verbs’ as a whole), we can
find verbs displaying different semantic and
syntactic features in this category. In the
limitation of an article, this study only discusses
the syntac features of three verbs ‘Carry, Bring
and Take’.

2. Definition of motion verbs

Motion verbs are the ones that possess the
largest quantity of meanings and highest
frequency of use in English. In “Longman
Grammar of Spoken and Written English” by
Randolph Quirk [17], we have found it useful to
classify verbs into seven major semantic
domains, in which activity verbs (or motion
verbs) are the most common verbs (i.e. verbs
that occur at least 50 times per one million
words). Verbs of this type mainly occur in
conversations, fiction, news and academic prose.

BRING, CARRY, and TAKE are among
the motion verbs group.

3. Methodology, Data Collection and Scope of
the study.

3.1. Methodology

The study is carried out through a descriptive,
comparative and contrastive analysis, and
English is chosen as the target language and
Vietnamese, the source language. Upon doing
this research, a contrastive analysis of the
English verbs BRING, CARRY, and TAKE
and their Vietnamese translational equivalents
is carried out. The quantitative research design
is used and supported by the collected data.

3.2. Data collection

The

study focuses on translating and

describing the syntactic features of the three
verbs Carry, Bring and Take.

Data needed for the study will be taken from
various sources. The sample will include more
than 600 examples. The corpus includes
materials, references with the involed examples,
especially English and Vietnamese dictionaries
of many kinds. Examples are mainly taken from
short stories and novels.

3.3. Scope of the study

The study focuses mainly on the analysis of
the syntactic aspects of the verbs BRING,
CARRY and TAKE and their Vietnamese
translational equivalents. These three verbs are
explored from various sources, especially
novels and short stories.

4. Finding and discussing

4.1. Syntactic features of Bring.

BRING has some sense of motion, and is
often followed by an object which is found in
the form of a noun (N) or a noun phrase (NP).
In some structures, BRING is said to be
collocated with direction and movement words,
or rather particles like here, there, away, back,
etc. These adverbs, when rendered into
Vietnamese, often take the equivalent particles
including ‘ra’, ‘theo’, ‘tu’, ‘vao’, ‘l1én’, which
are added after the noun or the noun phrase. In
other structures, BRING is modified by both a
direct and an indirect object recognized in the
form of a pronoun, a noun or a noun phrase.
When BRING is a verb of movement, the
prepositions ‘to' and ‘with’ are found common
in BRING structures. In the sense of conveying,
we use BRING to indicate movement toward
the speaker and it implies come here. Below are
the structures of the motion verb BRING:

Structure A

Bring + NP/ Object + PP/ PO
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Noun Phrase : NP

Past Participle : PP

Prepositional Object : PO

Let us look at the following examples:

(1) 1l bring the tools with me.

(Ta sé mang cdc do nghé theo.) [15,p100]

(2) The catastrophe came, and she was brought
to the Moll as 7o her home.[16,p. 141]

(Sau khi bo chét Rébecca bi dwa vé Moll an
hoc.)

(3) The same morning brought Major
Dobbin a letter to the Slaughter’s Coffee- house
from his friend at Southampton.[14, p.635]

(Ciing sang hém dy Déphin nhdn dwoc mét
la thu tw Xéothmton gui vé quan tro Xioto cho
minh.)

(4) I think I loved you from the first minute
that I saw you, when George brought me to
your house, to show me the Amelia whom he
was engaged to. [14, p.637]

(C6 [é t6i yéu Amelia ngay phit gdp g6 ddu
tién. Ngay khi George dwa t6i dén nha anh ta
dé gidi thiéu vi hon thé véi téi.)

From the examples above, we can find that
the Vietnamese Equivalents of this structure
may include mang + cdi gi + theo or mang
(dén) + cho ai + cdi gi or mang + cai gi + (dén)
cho ai. In (2) the pasive structure, that is was
brought is found, and in this case, the object of
bring becomes the subject of the sentence she.
Besides, we can have other Vietnamese
Equivalents of BRING such as nhin dwgc tir
instead of mang dén cho as can be found in (3).

Structure B

Bring + NP + Adv

Noun Phrase : NP

Adverb : Adv

Let’s look at the example:

(6) Mrs Sedly had brought the two lovers

together and left them embracing each other
with all their might, like a true woman.[14,
p.645]

(Qua la mot nguoi dan ba thuc su, sau khi
cho doi tré gap nhau, ba Sedly dich than cho
phép hai nguwoi tha sirc hén nhau dam tham.)

In (6), the structure Bring + NP + Adverbial
is used as an idiomatic expression that
expresses the related word. Here, a noun phrase
is absent after the adverbial which can be
together, or back, or away. And the Vietnamese
equivalents of this would be cho + ai + dén vii
nhau, mang + ai + di, or dwa + ai + veé.

Structure C

Bring + NP + to infinitive

Noun Phrase : NP
For example:

(7) Indeed he had an almost invincible
repugnance to paying anybody, and could only
be brought by force to discharge his debts.[/4,
p.85]

(Vi xwa nay ldo vin ghét viéc tra tién cho bat
cir ai va chi khi nao bi cuong bach thi ldo moi
chiu thanh toan ng.)

The subject of the sentence becomes the
Causer of action, forcing someone to do
something, so BRING here creates the meaning
“someone must do something because of the
forces”

Structure D

Bring + DO + 10

Direct Object : DO
Indirect Object : 1O

The following instance is taken to illustrate
the structure above:

(8) I was driving this way, and Tolman asked
me to bring you the money. [14, p.648]

(Téi di xe vé 16i nay nén Tolman nho t6i
mang tién dén cho cd.)
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As can be seen in (8) the indirect object you,
and direct object money, when rendered in
Vietnamese, can be more flexibly placed
whereby the direct object money-tién will stand
before the preposition fo - dén and direct
object- cho cd.

4.2. Syntactic Features of CARRY

With CARRY, the subject often maps a
Causer role (normally Human) and the Locus is
likely to be some part of human’s body. We can

see syntactic features of CARRY and its
Vietnamese equivalents as follows:

Structure A

Carry + DO + AP

Direct Object : DO
Adverbial Particle : AP
Let us consider the following examples:

(9) Fancy had carried him back five and
fifty years in the course of that evening.[16, p.
11]

(Thi ra dém hom dy tri tuong twong di dem
ong ldo séng lui lai qud khir nhitng nam muoi
lam nam.)

The Vietnamese equivalents of CARRY in
this structure can be mang, vdac, khiéng, chgo,
and Vietnamese structure is quite identical with
the English counterpart. The indirect object him
also the indirect object ong ldo, and Adverbial
particle back would be /[ui lqi.

Structure B

Carry + NP + PP

Noun Phrase : NP
Past Participle : PP
Let us take a look at the following instances:

(10) ... and throwing Miss Sharp’s trunk over
his shoulder, carried it into the house./16, p.66]

(...va xach cai valy cua c6 Shap lén vai, vdc
vao trong nha.)(11)

In (11) we can see that if after CARRY is an
indirect object, this indirect object must be
followed by a preposition. In Vietnamese
CARRY can be rendered as ‘vdc trén vai’. And
Vietnamese Equivalents for the syntactic structure
that goes with this is ‘mang theo cdi gi’.

4.3. Syntactic Features of TAKE

In the terms of syntactic features, TAKE is
described as belonging. TAKE belongs to the
sub group of transitive verbs. As a transitive
verb, its subject is an agent and is the causitive
transitive form of GO. That is, TAKE
combines with an indirect object or a direct
object, to infinitive.... In other words, the verb
TAKE can be used in the following structures;

Structure A

Take + NP + Adv / PP

Adverb : Adv
Past Participle : PP
Let us consider the following examples:

(12) “T forgot something”, he said to the
driver.“Take me to the law offices of Toirnan
and Shaip - at 56 Broadway”.[15, p.112]

(“Toi co quén
nguoi ldi xe) (“Cho téi dén van phong ludt ciia
Tolman va Sharp - ¢ 56 Broadway”.)

(13) When he is arrested and taken to jail,
he asks at one for a razor and the latest
magazines.[15, p.132]

mot thir 7, anh noi voi

(Khi bi bat giit va tong vao nha ti, hdn hoi

xin ngay mét dao cao va cdc tap chi méi nhat.)

(14) The warden smiled “All right,
Cronin”, he said to the guard, “take him back to
his cell - and get him a suit of clothes”.[15,
p.87]

(Vién cai nguc mim cuoi “Puoc roi,
Cronin”, éng ta néi véi nguoi linh gac, “dén y
tro lai xa lim - va dwua cho y mot bo do quc”in.)

(15) It had been more than a year since the
three robberies, and he felt now that he could
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safely venture out and take a trip to a bigger
city.[15, p.100]

(Hon mot nam da qua tw ba vu trom va bdy
gio anh cam thdy cé thé an toan danh bao ra
ngodi va thwe hién mét chuyén di t6i mot thanh
pho 16m hon.)

Here we can see that the verb TAKE
combines with a noun phrase, and is followed
by a preposition. In the example (12) TAKE is
seen as collocated with direct object- me, and
prepositonal phrase to the law offices. But in
(13), the object of TAKE has been converted
into the subject he in a passive structure, and
TAKE is modified by a preposition to, and a
noun- jail; or rather a prepositional phrase to
jail. A synonymous structure, ize. Take + O +
Adv + Prep + N can be found in (15) with
particle back being translated into Vietnamese
as lai. From these examples, it is clear that the
Vietnamese Equivalents of TAKE can be cho or
dwa and the syntactic structure that goes with
this is duwa / cho + ai + dén + noi nao.

Structure B

Take + DO + AP

Direct Object : DO
Adverbial Particle : AP

(16) When Katy comes home, I'll take her
out and let her have some amusement. [53,

p.11]

(Khi nao Katy vé nha téi sé dit ngay ra
ngoai dé cho nang gidi tri.)

(17) So I took the next train back.[15, p.115]

(Nén em di chuyén xe lira ké tiép dé tré vé.)

(18) And then after declaring that he could
not pay the bill, a policeman would come and
take him away. [15, p. 112]

(Va réi sau khi tuyén bé rang ong khong thé
tra cai hoa don thanh todn, mot canh sat vién
sé dén diéu ong di.). [15, p.115]

The instances above show how Take is used
in collocation with a direct object Aim, her in
(16), and the next train in (17), and particle
away or adverbial phrase back. As such, Take
in this structure can be rendered into
Vietnamese as dat/diéu + ai / vt gi+di We.

Structure C

Take +NP + PP (from + noun)

Noun Phrase :NP
Past Participle : PP
Consider the following examples:

(19) John took the cold meat from the
refrigerator, made coffee, and sat down to a
lonely meal. [15,p.9]

(John lay thit ngudi ¢ ti lanh ra, pha ca phé va
ngoi xuong dn mét minh.)

(20) Now, with this beautiful chain on his
watch, he could take it from his pocket in any
company. [15, p.64]

(Bdy gio vé6i soi ddy chuyén xinh xdn nay
méc vao dong ho cia chang, chang cé thé ldy
né tir i do ra khi bau ban cing bat ky ai.)

(21) Then bank notes amounting to five
thousand dollars were takenm from an old
fashioned bank safe in Jefferson City.[15, p.90]

(R6i bac gidy lén dén sé heong ndm ngan
dé-la bi ldy mdt tai mot i sat ngdn hang kiéu
6 & thanh phé Jefferson.)

(22) Then he took a package from his
overcoat pocket and tossed it on the table.[14,
p-93]

(Liic dy chang ldy tir tiii do khodc ra mét cdi
@6i va quang né 1én ban.)

From the above mentioned examples, TAKE
is seen to be modified by a direct object, which
is then followed by a preposional phrase, often
beginning with from. This structure can be
rendered into Vietnamese as ldy cdi gi.... tir mot
noi nao ra. Here we can see that, when this
structure is rendered into Vietnamese, particle
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ra is added after the final NP. As such the
Vietnamese equivalents to Take in this
structure would be LAy + cai gi + tir dau ra.

Structure D

Take + NP

Noun Phrase : NP

Let us take a look at some examples bearing
this structure:

(23) At half past seven they would spread
newspapers over the furniture in order to catch,
the pieces of plaster that fell from the ceiling
when the fat man in the apartment above them
began to take his exercises. [15,p.7]

(Vao luc bay gio rudi ho sé phdai trai bao lén
do dac dé hing nhitng manh vita tir tran nha
roi xuéng khi ngwoi dan éng béo ¢ can hé bén
trén ho bat ddu tdp thé duc.)

(24) T am going to take the 4:30 train.
[15,p.7]
(Em sdp di chuyén tau lira bon gio rieéi.)
(25) Take a look at this,
wish.[15,p9]

(Hdy nhin cdi nay, néu ong muon.)

(26) The policement twirled his club and
took a step or two. [15,p. 11 ]

if you

(Vién canh sat quay quay cai dui cui va di
mgt vai buoc.)

(27) The burglar took his right arm.[15, p.
140]

(Tén trom ndm ldy canh tay phdi cia éng ta.)

Take combines with noun to express an
action: fo look at something in (25) or to step in
(26). The meaning of Take, actually, depends
on the noun following it. Besides, Take can-
combine with nouns to express don, bdt + xe /
tau, thuyén + vé/di as can be found in
collocated noun phrases as take a bus, take a
train, take a flight, etc.

Structure E

It + Take + NP + time + to do sth.
It + take + time + for + NP

Noun Phrase : NP
something : sth
Below are some examples:

(28) It took him at least ten years to pay off
his college bills contracted during his father’s
life time.[16, p.94]

(Nguyén mon ne tién an tai ky tic xd truong
dai hoc héi bé ldo ta con séng ciing da khién
anh ta phdi mét mwoi ndm méi tra hét.)

(29) It won’t take two minutes for what I
have to say.[16, p.44]

(“Diéu t6i can ndi sé khong mét hai phit

A9y

dau’.

Vietnamese Equivalents of this structure
would be Ai + phdi mét + bao ldu + dé lam gi.
Here the meaning of Take is synonymous with
get — Ldy mat.

5. Conclusion

In summary, this study analyzes the
syntactic features of three English motion verbs
BRING, CARRY and TAKE with the aim of
providing learners of English with better
understanding of structures of translating.
BRING, CARRY and TAKE are the verbs with
diverse syntactic structures.. The study also
provides their Vietnamese translational
equivalents, which helps the Ilearners to
translate better.
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Abstract

Véi muyc dich ning cao kha nang viét cau trong mén Viét 1 ciia Sinh vién nim 1 (khoa Ngoai Ngit, Pai hoc Duy Tén)
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1. Mé dau

La mot mdn hoc bat bude trong chuong trinh
dao tao cir nhan cua khoa Ngoai Ngit, mon Viét
1 tao tién dé dau tién cho nén tang giao tiép 4
k¥ nang dbi véi moi sinh vién chuyén ngit Anh.

Email: tranthitho97@gmail.com

Tuy nhién, k¥ ning viét cdu ddi voi sinh vién
nam thir nhat ludn 12 mot thach thirc 16n cho ca
nguoi hoc 1an ngudi day.

Diéu hién nhién c6 thé thiy 1a k§ ning viét that
ra ludn ludn khong dong déu giira cac sinh vién
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chuyén ngir, tiy thudc vao cac yéu té nhu: kién
thirc phd quat, ning lyc tiéng Anh, kha ning
dién dat,... Do d6, van d& sinh vién gip phai
trong moén hoc nady cling s€ da dang va kho
dong nhét, gay kho khin cho ngudi day trong
k¥ nang nay.

Diéu twong ty nhu vdy di va dang gy nén
mdt s6 thach thirc tai khoa Ngoai Ngir, PH Duy
Tan. Mot sb sinh vién c6 thé xay dung cau kha
tt, tuy nhién, bén canh do, rat nhiéu sinh vién
lai khong thé nidm duoc ky thuat viét cau, va
gay nhiéu 18i vé noi dung, cAu truc, tir vung, ...
Bai viét nay s& phan tich tit ca cac van dé
chung nhat, va dé ra giai phap nhim cai tién
chét lugng day va hoc moén Viét 1 tai khoa
Ngoai Ngit - Pai hoc Duy Tan

2. N¢i dung
2.1. Phwong phap nghién ciru

Dé tién hanh nghién ciru nay, tic gia da ap
dung 3 loai hinh nghién ctru, dinh lugng — dinh
tinh va mo ta dé tién hanh diéu tra k¥ nang viét
cAu cia sinh vién ndm tht nhét, khoa Ngoai
Ngir, Pai hoc Duy Téan. Tinh sb cau co 16i va
phan loai 18i ciia cdu theo bang va biéu dd; sau
d6, dya trén dit liéu dinh lugng, phan tich 16i
cau dua trén cac binh dién khac nhau véi vi du
minh hoa cy thé va dua ra giai phép, ciing nhu
két luan cho d@ tai.
2.2. Thuc trang kha néng viét cdu ciia sinh
vién nam 1, khoa Ngoai Ngit, DH Duy Tin

2.2.1. Panh gia chung

K¥ ning viét cau dugc dua vao giang day tai
khoa Ngoai Ngit, PH Duy Tan tir nam 2012
(K18 chuyén ngit Anh). Tir d6 dén nay, thyc té
cho thiy c6 kha nhiéu ton tai trong viéc day va
hoc mon hoc nay.

Dé ¢6 dugc cai nhin tong quat vé ning luc
clia sinh vién trong linh vuc nay, c6 thé xét dén

két qua hoc tap trong 3 nim dau tién trong bang
duéi day:
Bdng 1: Két qua hoc tdp mén Viét 1 —
Khoa Ngoai Ngir (2012 — 2014)

Téng
Nim | s6 | Pat| Tylé | Hong | Ty l1é
(SV)
2012 |95 |43 |453% |52 54.7%
(K18)
2013 | 220 | 147 | 66.8% | 73 33.2%
(K19)
2014 [ 210 | 141 | 67.1% | 69 32.9%
(K20)

R& rang 13, trong nim dau tién trién khai
viéc day va hoc k¥ ning viét cau, két qua hoc
tap cudi cung cua sinh vién kha thp véi chi co
45.3% sinh vién dat diém DAT, nhitng ndm tiép
theo két qua kha quan hon véi 66.8 % cho nam
2013 va 67.1 % cho nam 2014.

Bén canh phan tich két qua hoc tap, tac gia
cling da thyc hién mdt khao sat voi 300 sinh
vién nim th nhét trong cac nim 2012 dén
2014 (K18, 19 va 20) vé suy nghi d6i v6i mon
hoc, tai liéu hoc, gidng vién by mon...

Pau tién, cam nghi cta sinh vién vé mén
hoc, gido trinh va giang vién dugc tom tat trong
cac biéu do sau:

Do kho

W R4t khé (17%)
m Khé (43%)

Trung binh (22%)
m Dé (11%)

m Rit dé (7%)

Biéeu do 1: Do kho cia mén hoc
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Gidng vién b mon Vit 1

W Tuyét v (37%)

0Gidi{44%)

1 Binh thuong (13%)

Khong gidp duoc sinh vin (6%)
iKhong di nang Iy (0%)

Bieu do 2: Cam nghi cua sinh vién vé
giang vién bo mon Viet 1

Gido trinh va tai liéu
B R4t hiéu qua (23%)
B Hiéu qua (38%)
1 Binh thudng (33%)
B Khdng hiéu qua (4%)
B Qud ric réi (2%)

Biéu dé 3.: Nhdn xét cia sinh vién vé gido trinh
— tai liéu ky ndng viét ciu

Nhin chung, phan déng sinh vién cho ring
ky niang viét cau 1a kho (43%) hodc rit kho
(17%). Mit khac, vé phia ngudi day, cac sinh
vién nam thir nhét lai cam thiy giang vién bo
mon ndy ciia minh tir tét (44%) dén rat tuyét
voi (37%). Bén canh do, sinh vién con danh gia
cao tai liéu ciia mon hoc, 61% sb dugc khao sat
da cho rang gido trinh mén Viét 1 1a hiéu qua
ddi véi sinh vién. Khi dugc hoi vé viéc tham
gia cac hoat dong tai 16p va bai tap vé nha, ciing
nhu két qua cac bai kiém tra giira ky va cudi ky,
sinh vién da cho ¥ kién nhu sau:

SU TUONG TAC CUA SINH VIEN
TRONG HOAT DONG LOP

Chi t6n the gian }-
Khang quan tam I3m
Binh thudng
Rat tich cuc
T I | I I
%

0 10% 20% 30% 40% 50% 60%

Biéu dé 4: Sinh vién tham gia cdc hoat dong

tai lop
THO1 LUONG LAM BAI TAP VE
NHA
2 gid hode hon
1-2giv
0.5-1gier

0% 10% 20%  30% 40%  S0%

Biéu do 5: Thoi lwong gianh cho bdi tdp
vé nha mén Viét 1

Dé

Binh thudng

Kho

Rat kho

0% 10% 20% 30% 40%

Bieu do 6: Danh gia ve bai kiém tra giita ky
va cuoi ky

Theo danh gid cua giang vién, sinh vién ndm
thr nhat luon té ra yéu thich viéc hoc trong tat
ca cac mon. Diéu nay c6 thé thay rd trong biéu
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dd s6 4, khi 90% déu cam thay hung thi voi cac
hoat dong 1y thuyét vé cau va luyén tap viét cau
tai 16p. Tuy nhién, khi duoc giao bai tap vé
nha, chi c6 khoang 20% gianh thoi lugng dang
ké cho k¥ ning nay (hon 2 gid). Pay 1a mot con
s6 quan ngai cua k§y niang day thach thic nay.
Trong subt qué trinh hoc, sinh vién dugc yéu
cau tham gia 02 bai kiém tra, thuong ky va cudi
ky vé k¥ ning viét cdu. Két qua cho thy, hau
hét sinh vién déu kha so ca hai bai kiém tra nay,
va diém sb, do do, da sb thép hon mong doi:
Chi c¢6 khoang 48% cam thay c6 thé thuc hién

duoc cac yéu cau cua dé & muc do “qua mon”.

2.2.2. Phdn tich kha ndng viét cau cua sinh vién
ndm thir nhdt

K¥ ning viét cau ddi véi sinh vién nam thir
nhit bao gdm cac yéu ciu sau:

- Néam viing 4 loai ciu trong tiéng Anh,
bao gdm cau don, cau phirc, cau ghép va
cau phuc ghép

- Thuc hanh viét duoc ca 4 loai ciu trén
theo chu dé duoc cho

Pé tién hanh tim hiéu thyc trang, tac gia da
thu thap va phan tich 100 miu viét cau cia sinh
vién nim 1 trong 3 nam tir 2012 dén 2014. Két
qué thu dugc nhu cac biéu dd sau:

100% -
90% -
80% -
70%
60% -
50% -
40%
30% -
20% -
10% -
0% - : :
eo“é, eo&% q\\@ . & é\%\ ‘ «5‘9 . Qr-;\"’é,
B
¢ ¢ o N o & )
4 G & 4
@ > & & & & &
3 K & & & $ K
9 & " " © o Lo‘(\
¢ & & & & ¢
&@ ¢ ¢ @ N
Q
d’{o

Biéeu do 7: So cau viet dung cua sinh vién
chuyén ngir nam thwr nhat

Tir biéu d0 trén ta c6 thé thiy rang, cau
phuc ghép (compound-complex sentences)
chiém ty 1 dting thap nhét v6i 11%, va cau don
(simple sentences) gitr vi tri cao nhat véi 91%.

Céc cau sai dugc phan tich tiép dé tim 151,
va két qua thu dugce nhu biéu dd sau:

100% 1
90% 1
80% 1
70% 4
60% -
50% 1
40% 1
30% 1
20% 1
10% -

0% + T T T 1

Dingsait  Lingitphdp  Llicdutric  ytubng nghéo

nan

Biéu do 8: Loi viét cau cua sinh vién
chuyén ngir nam thur nhat

C6 4 loai 16i thuong gip trong cac cu viét
boi sinh vién, bao gdm ding sai tir, 16i ngi
phap, 16i cdu triic va ndi dung nghéo nan, thiéu
sdng tgo. Didu nay 1a kha bat ngd d6i véi nhicu
giang vién, vi néu tham chiéu mén hoc co lién
quan 1a Poc 1 va Ngit phap Can ban, hau hét
sinh vién déu cho két qua kha tot & kién thirc
nglt phap va luong tir vung.

2.3. Gidi phdp néng cao khd néng viét ciu ciia
sinh vién chuyén ngit nam thir nhdt

Tir thyc té trén (2.2.), mot sb giai phap duoc
dé ra nhdm cai thién kha ning viét cAu, nang
cao chét luong day va hoc cua sinh vién nam
thir nhat nhu sau:

(1) Tang cwong bai tdp va hoat dong ndng
cao luong tir vung cua sinh vién

Lbi hoc tir vung séo mon cia phd théng rd
rang da tréd nén lac hau khi sinh vién budc vao
chuyén ngit nim tht nhat. Lic ndy, cai sinh
vién can 1a mot bang tir vung hop logic theo
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chu dé cua ting bai, timg tinh hudng dé co thé
ung dung trong viéc tao cau. Do d6, GV, bén
canh viéc day ly thuyét vé cau, can c6 thém vai
hoat dong hd tro viée lién tudng va thu thap tu
vung theo chu d&, truée khi sinh vién bat tay
vao viét cau.

(2) Kién thirc ngiv phdp thién vé khd néing
vng dung nhiéu hon Iy thuyét

Theo théng ké ¢ phd diém dau vao mén
tiéng Anh, va két qua bai kiém tra s 1 mon
Ngit phap Can ban, hau hét sinh vién nim 1 tai
khoa Ngoai Ngit (Pai hoc Duy Tan) déu c6 mot
nén kién thirc ngit phap kha ving chic vé mit
Iy thuyét, tuy nhién, ho lai gip kho khan trong
viéc van dung céc kién thirc d6 vao thuc tién
viét cau. Do d6, GV nén giup sinh vién bét cau
giita 1y thuyét va thuc té, dimg chu dong sira tat
ca cac 16i ngit phéap trong ciu ctia sinh vién ma
hay gitip sinh vién ty nhan ra cac 16i va tu sira
hodc sira 1an nhau, dudi su giam sat cua GV.

(3) Thwe hanh nhiéu hon doi véi cdc cdu
truc phirc tap

R rang 13 ciu tric cau trong tiéng Anh hau
nhu khong tuong dong véi tiéng Viét, gy tro
ngai cho sinh vién trong nim dau tién & trudng
dai hoc. Piéu nay yéu cau GV phai nd luc gitp
sinh vién trd nén quen thudc voi cac loai cau,
cu thé:

- Hiéu viing tat ca cac loai cdu

- Thuc hanh tit ca cac hoat dong dé ra

trong gi4o trinh, tir dé dén kho
- Chi cho SV mot s6 meo can thiét khi xur
1y céu theo yéu cau.

(4) Sinh vién théng thdi cho mén Viét 1

Diéu kho khan nhat déi v6i céc tan sinh vién
nay van 1a mot kién thirc phd quat can thiét vé
van hoa, doi séng, x4 hoi,... dé tao ndi dung
cho cau viét. Thuc té cho théy, sau mot thoi
gian, v6i su giup d& ciia GV, SV di co thé ting
von tir vung, ing dung dugc nglt phap va tranh

16i cdu tric; tuy nhién, cau viét cia SV van
chua dugc danh gid DAT do ndi dung qua don
gian va co ban. Piéu nay phu thudc rat 16n vao
nd luc cua chinh ban than cia mdi sinh vién.

Mot sb giai phap cho van dé chung nay nhu

sau:

(1) Poc nhiéu: kién thic dén tir sach bao,
Internet 13 rit hiru ich dé tao néi dung
viét

(2) Hoc hoi thém: hoc tir cdc quan sat hang
ngdy, tir ban bé thdy c6, va ghi nhé
nhitng diéu di hoc dé co thé “sang tac”
ra cau.

(3) Ty xay dung thoi quen doc sach va thich
tim hiéu: dé tao mot hiéu qua lau dai can
mot thoi quen tdt trong linh vuc nay

3. Két luan

Biic tranh tong thé vé kha niang viét cau
tiéng Anh cta sinh vién nim thir nhat da duoc
phac hoa khé chi tiét qua cac phan cua bai viét
nay. Dua trén cac phuong phap nghién ctru dinh
luong va dinh tinh, bai viét da phan tich cac két
qua hoc tap moédn Viét 1, dir liéu khao sat va
mau cau thyc té ciia ddi twong nghién ctru.

Nhin chung, tr nhitng dit li€u thu duogce, co
thé két luan rang kha nang viét cdu cia sinh
vién nam tht nhét, khoa Ngoai Ngir, Pai hoc
Duy Tan la trung binh kha. Tuy nhién, khi di
sau vao chi tiét cac miu cdu cia sinh vién va
két qua khao sat cu thé, c6 thé di dén mot sb két
luan nhu sau:

(1) Sinh vién ndm tht nhat thudong mac kha

nhiéu 16i ngit phap trong ciu viét, mic
di ho d3 ndm duoc cac diém ngir phap
co ban

(2) Kién thirc xd hdi co ban con kha han

ché, dan dén thiéu y dé viét

(3) Vbn tir vung cua sinh vién con rat han

hep
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(4) Sinh vién nim nhat van chua xay dung
cho minh théi quen tu hoc, ddi véi ky
ning viét cau tiéng Anh, ho chi chi yéu
hoan thanh bai tip vé nha ma gido vién
giao, chr khong ty dao sau nghién ciu
dé tu hoan thién minh.

V6i nhitng van dé nay, bai viét da tién hanh

phan tich nguyén nhan, hdu qua va de¢ xuat

dugc cac giai phap mang tinh chat 1au dai dé

giai quyét cho ca nguoi day va ngudi hoc doi

v6i k¥ nang nay:

(1) Poc nhiéu: kién thuc dén tir sach béo,
Internet 14 rat hitu ich dé tao noi dung viét,

(2) Hoc hoi thém: hoc tir cac quan sat hang
ngay, tir ban be thay c6, va ghi nh¢ nhimg
diéu da hoc dé co thé “sang tac” ra cau.

(3) Tu xay dung théi quen doc sach va thich
tim hiéu: dé tao mot hiéu qua lau dai can
mot thoi quen tdt trong linh vyc nay
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Tom tat

Diéu hanh va quan Iy dy 4n xdy dung mot cach ¢ hiéu qua 1a muc tiéu quan trong nhim nang cao ning luc canh tranh
cac doanh nghiép xay dung. V6i muyc ti€u do, nghién ctru cua chung toi khao sat cac ing dung cua cong nghé nhan dang
bang song Radio (RFID) trong cong tac quan 1y xay dung véi muc tiéu 1a thuc hién cac cong tac kiém soét vat tu, nhan
cong, thiét bi trong qua trinh trién khai thi cong mot cach tw dong. Ung dung cua cong nghé RFID véi 3 cong tac cu thé
thudng gip trong thyc tién da duoc trinh bay, cac cong tac d6 bao gdm cong tac bé tong, quan 1y nhan sy va thiét bi, va
kiém soat vat lidu. Mot s6 dé xut cu thé cho viéc su dung cong nghé nay cho cac doanh nghiép tai Viét Nam dugc néu
¢ phan cudi cua bai béo.

Tir khéa: RFID, Quan 1y xdy dung, Cong tic bé tong, Quan 1y nhan su va thiét bi, Kiém soat vat lidu.

Abtract

Managing and administrating projects effectively is an important objective to improve the competitiveness of
construction companies. With such motivation, our study explores the applications of Radio Frequency Identification
(RFID) in construction management with the goal of managing material, labor, and equipment during the automatic
implementation process. The applications of RFID technology with three specific tasks which are common in practice
have been presented; they includes concrete work, personnel and equipment management, and material control. Some
suggestions for using this technology in construction companies in Vietnam are provided at the end of this article.

Keywords: RFID, Construction Management, Concrete work, Personnel and equipment management, Material control.
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1. Mé dau

Hién nay, cong tac quan ly du an dang ngay
cang dugc chu y va mang tinh chuyén nghiép
hon; no ti I¢ thuan véi qui mo, chét lugng cong
trinh va ning luc cua chi dau tu [1]. Kinh
nghiém da cho thay cong trinh c6 yéu cau cao
vé chat luong hodc cong trinh dugc thiét ké xay
dung theo tiéu chuan qudc té hay lién két vai
cac don vi tu van qudc t& s& doi hoi mot ban
quan 1y du an c¢6 nang luc thyc sy, lam viéc véi
cuong do cao, chuyén nghi¢p va hiéu qua.
Nhing yéu cau khach quan d6 vira 1a thach
thire vira 12 co hoi cho céc c4 nhan va td chic tu
vén trong nudc hoc hoi kinh nghiém quan 1y du
an tir nwdc ngoai, d6 chinh 13 dong luc dé phan
dau va tich lity kinh nghiém trong linh virc quan
Iy du 4n con méi mé va nhiéu tiém ning & Viét
Nam. Hién tai, cac doanh nghiép xay dung Viét
Nam dang quan ly cong trinh xay dung mot
cach thu cong. Phan 16n cac doanh nghiép chua
ap dung nhitng cong nghé tién tién dé quan ly
cong trinh xay dung mot cach ty dong thong
qua céc thiét bi dién tir. Do do6, viée ung dung
cong nghé hién dai nham nang cao hiéu qua qué
trinh x4y dyung du 4n 1a mot nhu cau cdp bach.

RFID 1a mgt cong ngh¢ kha hién dai c6 kha
nang Ung dung cao trong cac nganh cong
nghiép [2, 3]. Hién nay, cong ngh¢ RFID dang
dugc cac Doanh nghiép Viét Nam tUng dung
cho cong viéc quan 1y nhap xuét cua cac kho
hang, chim cong..., ma chua hay it duoc ng
dung trong cong tac quan ly cong trinh xay
dung. Cac nghién ctru trén thé giéi dd minh
chung sy hi¢u qua ctua cong ngh¢ nay trong
viéc nang cao hi€u qua cua cong tac quan ly du
an [4-6]. Do d6 tUng dung cong nghé RFID
trong cong tac quan ly xay dung cong trinh tai
Viét Nam 1a diéu hét can thiét va can phai dugc
khao sat. Trong bai bao nay, cac tac gia nghién
ctru nhitng m6 hinh tng dung cong ngh¢ RFID
phuc vu cho viéc kiém soat vat tu, nhan cong,
thiét bi va thuc hién viéc thanh toan ddi véi cc
nha cung cap vat tu bang trao ddi thong tin dién
tir. Tir d6, cac mo hinh ¢ thé gitip cc nha quan

1y xay dung kiém soat duoc vat liéu, nhan cong,
thiét bi cia cong truong mot cach chinh xac va
don gian hon so véi cac bién phap thu cong.

2. Gi6i thi¢u chung vé cong nghé¢ RFID

Cong nghé RFID (Radio Frequence
Identification) 1a cong nghé nhan dang khong
tiép xuc, no cho phép mot thiét bj doc thong tin
chura trong chip ¢ khoang cach xa, khong thuc
hién bt ky giao tiép vat Iy nao hodc giita hai
vat khong nhin thiy nhau (xem Hinh 1). Cong
nghé nay cho ta phuong phap truyén, nhan di
lidu tr mot diém dén diém khac. Cong nghé
RFID cho phép nhan biét dbi twong thong qua
thu phat song radio gitip cho con ngudi ¢ thé
giam sat quan 1y d& dang hon, it mic 16i, it ton
thoi gian va giam thiéu nhan lyc quan 1y. Lay vi
du, céc cong ty chi viéc st dung may tinh dé
quan 1y cac san pham ctia minh tir xa nho viée
gin thé 1én cac san pham nhod d6 ho co thé biét
cac thong tin vé ching (s6 lugng, ngudn gbc,
dic diém, han st dung...); tur d6, ho khong phai
kiém kho va khong so giao hang nham.

Hinh 1 : Mb ta hé théng RFID

V& co ban, k¥ thuat RFID can mot thiét bi 1a
thé thong minh. Thé RFID cé kich thudc rat
nho, ding dé gin 1én vat thé can quan 1y nhu
hang hdéa, may moc, va nguodi. Thé RFID chua
cac chip silicon va cac anten cho phép nhan
lénh va dap tmg lai bang tan s6 vo tuyén (RF)
tir mot dau doc RFID. Tin hiéu dugc ghi vao
th¢ va dugc doc khong phu thudc vao hudng
ctia thé ma chi can thé d6 nam trong ving phu
song cua thiét bi [7]. Khi mot thé RFID tién dén
gan mot thiét bi doc/ghi thé, ning luong song
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dién tir s& cung cap cho thé va qua trinh trao d6i
dir liéu gitra thé va thiét bi doc/ghi thé bat dau.
Trong qua trinh nay, thiét bi co6 thé doc ghi
thong tin trén thé, sau khi két thuc qua trinh trao
d6i di liéu, chiéc thé d6 duoc chi thi khong tiép
nhan thém thong tin gi nita cho dén khi dugc lot
vao vung pht song tiép theo.

3. Nhirng thiét bi ciia cong ngh¢ RFID
3.1. Thé RFID

Thé RFID (Tag) c6 kich thuéc nho, dung dé
gdn 1én vat thé can quan 1y nhu hang hoa, con
ngudi. Thé RFID gdm 2 phén: chip chira mi s6
nhan dang + dir liéu va ang-ten gin véi vi
mach truyén théng tin tir chip dén dau doc
RFID. Tin hiéu dugc ghi vao thé va dugc doc
khong phu thudc vao hudng cta thé ma chi can
thé d6 nam trong ving phu séng cua thiét b
doc la duogc. Cac loai thé RFID duogc chia lam 3
loai co ban va thong dung la: thé thu dong
(passive tag), thé ban thu dong (semi-active tag)
va thé chu dong (active tag).

+ Thé thu dong (passive tag): Thé thu dong
1a thé khong c6 ngudn ning luong. Khi thé thy
dong di qua may doc, ning luong cia song
radio phat tir may doc s& cung cdp ning luong
cho chip va “danh thirc” n6 dé thu nhan thong
tin ma no luu git.

+ Thé ban chu dong (semi-active tag): Thé
ban chi dong RFID la tuong di gidng vai thé
thu dong chi thém mot pin nho. Pin nay cho
phép chip cua thé duge cap ngudn lién tuc,
giam bt sy can thiét trong thiét ké anten thu
nang lugng tur tin hi€u quay lai. Cac thé ban thy
dong khong chu dong truyén tin hiéu vo tuyén
vé dau doc, ma nd nam im bao ton ning luong
cho t61 khi n6 nhan duogc tin hiéu vo tuyén tur
dau doc no6 sé& kich hoat hé théng hoat dong.

+ Thé chu dong (active tag): Thé chu dong
RFID c¢6 ngudn ning lugng trong chinh ban
than né dugc sir dung cung cap ngudn cho chip
va phat ra tin hiéu. Chung thuong dugc goi la
den hiéu boi vi ching phat cac tin hiéu ma
chiung nhén duogc.

3.2 .Pau doc RFID:

Pau doc RFID (Reader) nhan thong tin tir
thé RFID, sau d6 truyén vé may tinh. Pau doc
thé co 2 loai: Pau doc c¢b dinh va dau doc cAm
tay (Hinh 2).

+ Pau doc ¢ dinh: chi ghi nhan thong tin,
khong c6 kha nang tu xtr Iy thong tin ma phai
xir 1y thong tin théng qua lién két véi may tinh

+ Pau doc cam tay: 1a dau doc/ghi c6 kha
nang ty xtr 1y thong tin roi gui dit liéu vé may
tinh thong qua mang Wifi.

Hinh 2. Pau doc thé RFID c¢b dinh va cam tay

4. Ung dung ciia cong nghé RFID trong cong
tac quan ly du an xay dung

4.1. Ung dung cong nghé RFID trong hoat
dong do bé tong

Cong nghé RFID c6 thé duoc két hop vao
mot hé théng dé dam bao giao hang, thanh toan
va kiém soét chat lugng thich hop cho bé tong.
Trong phan ndy, ching t6i miéu ta mot qua
trinh phdi hop mét loat cac cong nghé, cac thé
RFID cung cip thong tin quan trong cta viéc
xac dinh xe chd bé tong va mau kiém tra bé
tong [7]. Qua trinh ndy dugc minh hoa trong
Hinh 3.
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(2} The EFID trén xe bé
tong dwgc lap trinh hang Mav tinh
loat tainha may cung cap + tram trén
c;icxdéc diém k¥ thuat ciaa - i v |
hon hop bé téng va thin (1)Bon
gian tai tram trgn dat bé
\ tong EDI
May tinh tai
(3) Trong khi van chuyén: cong an'ng
50 vongquay, toe 46 xe tal
wa vitri xe duge lap trinh
trén cac thé RFID
Ye bé tong ].iélrjllfi]élfil: (13) K&t qua
thir nghiém
(4) Xe bé téng di qua \ \
may quet & 16l vao
CéngT-TU"D’I_lg '}'fl dwoc May quet tai cong (TYXeda do Xong (9) Danh muc
ghi lai cong tnromg diqua diudoc thie nghiérﬁ
L l
(3) Kiém tra 36 sut -
vanongdd khi thai may tinh cim Maiy tinh cia
tay & thii phong thi nghigm
(&) Churromg trinh thé digm cua vitri thir nghiém

FFID cho mau bé ting

!

Miubé —
:"' téng (1 1_}_ Dixlidu
H kaem tra
]
T
(8) Lay miu khi xe dén Vimidd | __w__ S| Femumatai | 0 gy
va réi khéi vi tri 46 bé téng phong thi nghiém
- nghigm i
(10 Ghilai (11) Boc thé RFID
vige phan phél trén mau co vi tri
cac mau bé cua ngay va dac
tong diem kv thuat

Ghi chu:

- EDI: Irao’déi dirli¢u dién tir (elecironic data interchange)
- RF: Tan so vo tuyen (radio frequence)

- Xebé tong: —»
- Maubétong:------- >

- Lién ket dit liéu tan so v tuyén: o <
- Lién ket ditliéu khac: «—

Hinh 3 : So dd khdi cua cong tac bé tong sir dung cong nghé RFID

Cac budc cu thé cua quy trinh dugc mo ta
nhu sau:

- Bude 1: Qua trinh bit dau khi cac nha thau
dit hang v6i cac nha cung cip bé tong st dung
trao d6i dit liéu dién tir (EDI). Mot may quét tan
s6 v tuyén (RF) doc/ghi RFID s& dugc dat tai
Tram tron. Nguoi diéu hanh tram kiém tra don
dat hang va nhap di liéu cho may tinh cac thong
s6 ctia hon hop bé téng, phu gia, thoi diém tron,
dia diém d6 bé tong, bién s6 xe bé tong.

- Budc 2: Cac thong tin nay, s€ duoc may
quét RFID tai tram ghi vao thé RFID khi xe bé
tong di qua may quét. Thong tin nay cling co
thé xuit hién trén mot man hinh may tinh dé
thong bao cho nguoi 1ai xe. Khi xe bé tong roi
tram, may tinh tai Cong truong s€ dugc thong
bao bang trao d6i dit liéu dién tir (EDI) v6i may
tinh tai tram tron cac dit liéu cho biét bién sd
xe, dic diém k¥ thuat hdn hop bé tong, va thoi
gian xuat tram.
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- Budc 3: Trong qua trinh van chuyén, cic
dir liéu vé sd vong quay tron, toc do xe, vi tri xe
s€ duogc ghi nhan, néu xe duogc trang bi hé théng
dinh vi toan cau (GPS 1989) hoac mot s6 thiét
bi cam bién.

- Bu6c 4: Khi xe bé tong dén tai cong
truong, may quét doc thé RFID va giao tiép
bang cach lién két RF voéi may tinh cong
truong. Cac thong tin thé RFID s& duoc két hop
vé6i cac thong tin EDI giri dén tir tram tron. Céc
may tinh cling s& kiém tra dé biét s6 vong quay
tron, thoi gian giao hang c6 dap tmg duogc cac
dic diém k¥ thuat hay khong. Néu khong dap
g duogc yéu cau ki thuat, xe bé tong d6 s& bi
tir chdi.

- Budc 5: Cac két qua thi nghiém ham luong
bot khi va do sut dugc ghi vao may tinh cAm
tay tai hién truong. Cac thé RFID trén xe bé
tong s& cho phép cac may tinh két hop cac dir
liéu thi nghiém véi bién s xe bé tong.

- Bué6c 6: Khi dic mau bé tong, cac thé RFID
doc/ ghi s€ dugc dinh kém. va dugc may quét ghi
thong tin 1én thé RFID nay voi nhiing ndi dung
tich hop voi thé RFID cua xe bé tong va nhiing
dit liéu thi nghiém can thiét. Nhiing thé nay s&
duoc sir dung dé theo ddi cac mau bé tong.

- Budc 7: Sau khi xe bé téng da d6 xong, no
s& mot 1an nita di qua may quét. Thoi gian hoan
thanh db bé tong s& duoc chuyén dén cac nha
cung cap bé tong bai EDI dé cac nha cung cip
c6 thé 1ap ké hoach cho viéc diéu phdi xe bé
tong tiép theo. Khi chiéc xe bé tong trd lai tram
tron, may quét tai tram tron co6 thé biét dugc toc
d6 cta xe va 16 trinh xe va s& luu bat cir vi pham.

- Budc 8: Cac thé RFID dinh kém theo méu
bé tong duoc sir dung dé theo ddi vi tri cua
mau. Mot s6 miu co thé duge st dung dé kiém
tra cuong do bé tong sau khi két thic qua trinh
bdo dudng hoic 1a co thé bt dau thi cong duoc
trén bé mat bé tong. Trong trudng hop niy céc
mau s& duoc luu trir bén canh khdi bé tong vira
dugc do dé cac mau co diéu kién giéng hét nhu
ctia bé tong méi dugce d6. Nhitng mau khac ma

dugc dung dé kiém tra cuong do trong diéu
kién bao dudng tiéu chuan. Cac miu niy s&
dugc dat trong bé chira. Cung voi vige luu triv
cdc mau, cac thé RFID ciing s& duoc ghi lai cac
vi tri luu trit nay trong co so dit liéu may tinh.

- Budc 9: Mdi ngay cac may tinh co thé tao
ra mot danh sach cac mau nén duoc chia nho va
¢6 luu trit vi tri. Thong tin nay c6 thé duoc
chuyén dén cac phong thi nghiém boi EDI. Néu
mot miu bi di chuyén sai vi tri cia nd thi s&
duoc phat hién, may quét cam tay s& duoc dua
dén dia diém luu trir dé hd tro viéc tim kiém cac
mau khong dang vi tri.

- Budc 10: Cac mau dugce van chuyén dén
phong thi nghiém, may quét RF s€ theo doi su
phat trién cta 16 mau.

- Budc 11: Tai phong thi nghiém, May quét
ciia may thi nghiém sé& xac dinh cac mau va doc
cac thong tin vé thoi gian va vi tri cu thé.

- Buéc 12: Nhitng dit li¢u thi nghiém sé
duoc dua vao bao cao kiém tra. Cac dit liéu thi
nghiém c6 thé dugc ty dong thém vao bao céo
kiém tra va cac thong sb ky thuat khong dung
c6 thé dugc ghi nhan.

- Budc 13: Céac két qua thi nghiém duoc
truyén bai EDI quay tro lai cong truong va céac
nha cung cdp bé tong. Cudi cung, s& xuat mot
bao cdo ddy du va truyén qua EDI cho chii dau
tu. Céc thong tin dugc tao ra tr qua trinh nay s€
tao diéu kién thuan loi cho viéc cung cdp hoa
don va thanh toan cho cac nha cung cip bé tong,
nha thau va cac phong thi nghiém kiém tra. Viéc
giao vat liéu, chét luong vat li€u, va viéc thuc
hién cac dich vu s& duoc ghi lai tat ca. Hoa don
phai duogc giao va phai thuc hién vi¢c thanh toan
boi EDI. May tinh c¢6 thé xac minh tinh chinh
xac cua cac hoa don trudce khi thanh toan.

4.2 Ung dung cong nghé RFID trong quin
1y nhén sy va thiét bi

Cong nghé RFID duoc sur dung dé theo ddi
cac hoat dong cua nguoi lao dong va thiét bi;
cac két qua cua ho so duge sir dung dé cap nhat
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cac hé thong kiém soat chi phi. Mdi cong nhan
s& c6 mot thé RFID doc/ ghi dé ghi lai hoat
dong cua minh. Thé s€ c6 kich thudc cua mot
thé tin dung va co thé dugc sir dung nhu thé can
cudc cong nhan [3]. Qua trinh nay dugc minh
hoa trong Hinh 4. Céac budc cua qué trinh dugc
dién ta nhu sau:

(1) May quet ghilaikhi

- Budc 1: vao dau ngay, Thiét bi doc thé s&
quét khi cac cong nhan di vao cong va cac may
tinh coéng truong sé xdc nhdn rang cic cong
nhan di dén cong truong. Didu nay s& cung cp
cho cac nha quan ly mot danh sach cac cong
nhan trén cong truong vao dau ngay.

Cong nhan dén C4 ong
cong treimg
(2 May tinh cia Ta

do1 batﬁauxacnhan

(2) Ehi ra Cong may quét
dimghoatddéng 2 xacnhan
ngwrdilao déng di ra vé va
tai théng tin chi phi
(7 Saukhi két thie sir dung
Cdng cu, may tinh dimg

cho hoat déng 1

Mha Céng cu

tinh tha glan st dung cong
cu cho hoat ddng 2

/ (4) Ghi nhan

Lam viéc trén hoat Céngcu

(3) Ghi tra
Cdng cu

ddng 1
(3) May tinh cia Tn dai Sir dung Céng cu (6) Trrdre ki két thilc si dung
dimghoatddng 1 batdau cho hoat ddng 2 Congen, Maytinhbit d3u tinh
hoat déng 2 théi gian sir dung Cdng cu cho
hoat ddng 2
Ghi chi:

- Sy di chuyén cia Céng nhin: —

- Su di chuyén cia Céng nhin cing véi Céng cu - —"

Hinh 4: So d6 khéi tmg dung céng nghé RFID cho viéc quan 1y nhan sy va thiét b

- Budc 2: Cong nhan phai tap trung tai vi tri
ctia to doi minh, va t6 truéng str dung may tinh
cam tay dé ghi lai cac hoat dong cong viéc dau
tién trong ngay. Dau tién, may quét s& doc thé
RFID cua ting thanh vién td d61 va doc tén trén
man hinh dé xac minh. Tiép theo, danh sach cac
ndi dung cong viée (vi du: d6 bé tong, lao dong
phé thong, tho né, va lai xe, lai mady...) hién
lén. Mbi ndi dung cong viéc ¢ thé duogc lya
chon dong thoi boi nhidu thanh vién cua t6 doi.
Cac may tinh s€ ghi lai thoi gian, ngay thang,
va mi sb chi phi cho su bat dau cua hoat dong
cong viéc. Nhitng dir liéu co thé duoc ghi lai
bang ba cach khéac nhau:

« Guri di boi lién két dir liéu RF véi mot may
tinh cong truong.

« Luu lai trong may tinh cam tay cta to doi.
Vao cubi ngdy, dit liéu trong may tinh nay sé&
duoc tai vé may tinh cong truong.

« Viét cho thé RFID cua cong nhan. Vao
cudi ngay, cac thé s& dugc quét dé tai thong tin.
Khi nguoi cong nhan trd lai vao ngay hom sau,
cac may quét va may tinh s& xdc minh rang cac
thong tin dugc ghi nhan ding trén may tinh cua
cong truong va xoa thé.

- Budc 3: Bét cir khi nao cac hoat dong cong
viéc thay doi, nhitng cong nhan nay phai luu lai
nhiing thay d6i trén May tinh ctia T6 doi.
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Viéc st dung cac thiét bi sé& dugc theo ddi
bang cach két hop thiét bi v6i nguoi 1ai may va
hoat dong cua nguoi 1ai may. Hé thong nay co
thé dugc diéu chinh cho ca viéc kiém tra Nha
cong cu va viée quan 1y thiét bi 16n (vi du: may
XUc va xe tai)

- Budc 4: Tai Nha cong cuy, thé ciia cong nhan
s€ duoc doc tai quﬁy kiém soat. Mdi cong cy s€
duoc gén mot thé, va thé do s& duoc doc dé kiém
tra cac cong cu. Thoi gian bt dau hoat dong va
cong viéc cua cong cu s€ dugc ghi nhan va cong
nhan s& dugc két hop voi cong cu nay.

- Budce 5: Khi cong cu nay duogc tra lai, thé
cua cong nhan va thé cong cu s€ dugc doc,
cong nhan va cong cu nay s& tach ra. SO gio ma
cong cu nay da duoc st dung va chi phi cho
vi€c sir dung cac cong cu nay s€ dugc ghi lai.

M&i mot phan cua thiét bj xay dung 16n co
thé duoc trang bi voi mdt thé RFID, va cac hoat
dong thiét bji c6 thé dugc theo ddi mot cach
tuong tu nhu cac cong nhan nhu da néu ¢ trén.

- Budc 6 va 7: Trong trudng hop thiét bi lam
viéc thay ddi hoat dong thuong xuyén, céac thiét
bi ¢ thé duoc trang bi mdt may tinh nho co
chirc ning twong ty nhu may tinh cia to truong
t6 doi.

- Bud6c 8: Vao cubi ngay, cong nhan s& duoc
kiém tra mot cach ty dong khi may quét doc thé
RFID tai cira ra. Phdn mém may tinh s& xem xét

cac thong tin cuia cong nhan va hoat dong cua
thiét bi, tinh toan nhitng chi phi pht hop voi hé
thong kiém soat chi phi.

4.3. Ung dung cong nghé RFID trong viéc
kiém soat vat liéu

Cong ngh¢ RFID ciing dugc sir dung nhu la
mat sy trg giup trong viée quan ly vat li¢u quan
trong [8] . Thé RFID c6 thé dugc st dung dé
theo ddi xe chd vat liéu, thiét bi xir Iy vat lidu
va cac vat li€u cua n6 [7]. Qua trinh nay duogc
minh hoa trong Hinh 5. Qua trinh kiém soat
duoc mo ta nhu sau:

- Budc 1: Qua trinh theo dbi s& bat dau ¢
cong cong trudng. Mdi xe giao hang dugc trang
bi mot thé RFID. Thé xe s& cung cap thong tin
vé bién sd xe, chu xe, va cac ndi dung cua chiéc
xe. Mdi géi vat liéu quan trong ciing s& c6 mot
thé RFID. Thé ciia goi vt liéu s& cung cap cho
cac ndi dung cda goi vat li¢u, nha cung cép, )
luong mua hang dit hang, va sd héa don. Thé
cua chiéc xe va thé g1 vat liéu s€ duoc doc tai
cong cong truong va ghi lai trén may tinh cong
truong.

- Budc 2: Tiép theo, cic phuong tién giao
hang s& di chuyén dén vi tri luu trir va cac thiét
bi xt ly vat litu (MHE) sé d& hang trén céc
phuong tién giao hang. Cac MHE sé& c6 mot dau
doc thé RF va mot thiét bi theo ddi vi tri cla
MHE bing hé thdng dinh vi toan cau GPS.
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Xe di d& hang ro
khoi cing tnrdng

(1) Mav quet doc the
RFID cna xe va the
RFID cna céc gdi vat
liéu tai cong cong trrong

(2) MHE két hop véi hé
théng dinh vi GPS khi xe
giao hang va doc thé
RFID cua goi vat ligu

(5) May tinh tai cing
trrdng giao tiép v
Céng va MHE dé theo
déi vi tri va tinh trang
cia vat lidn

(3)Vi tri

(4) MHE chuyén
g0 vat ligu va
doc thé RFID

(6) Sau khi lip dit c6
dinh, May tinh cam tay

15 "—

s& cdp nhat 1an cudi cing

Ghi chu:
- MHE - thiét bi x& 1y vat liéu
- GPS - hé théng dinh vi toan cdu

- Swdi chuyén ctavit lidum—"""

va chip nhan

- Su di chuyén ctiaxe di déhang—"
- Song vo tuyén lién két dirliéu (RF)-+—=_,

- Dt liéu lién ket khdc: «—»

Hinh 5. So dd khéi ung dung cong nghé RFID dé kiém soat vat liéu

- Bude 3 va 4: Khi boc d& vat ligu, MHE s&
doc thé xe va cac thé goi. Khi vat liéu dugc dat
O vi tri luu trit cia ndé, MHE sé ghi lai vi tri luu
trir béng hé théng dinh vi ty dong. Thong tin
dinh vi tu dong nhu vay s€ rat hitu ich cho céc
khu vuc luu trir chat choi va khé khan dé quan
sat. Thong tin vi tri ciing s& rat hitu ich cho cac
tinh hudng ma vat liéu phai dwoc di chuyén
nhiéu 1an trude khi nd duge lép dat vao két cau.

- Budce 5: Céc thong tin theo doi vat li€u sé€
dugc gui téi may tinh cong trudng bang cach
lién két dir liéu RF hodc giir lai trong may tinh
ciia MHE va duoc tai vé vao cudi ngay.

- Budc 6: Khi cac gobi vat li¢u duoc chuyén
tir noi nay dén noi khac trén cong truong, cic
MHE s€ cap nhét vi tri va cdc may tinh cong

truong s€ theo doi céc vat li€u nay. Néu vat liéu
lap dat dung yéu cau, thoi diém lap dat cd dinh
va vi tri s& duoc ghi lai trén may tinh cam tay.
Néu mot cdu kién 1a khong dang, né sé¢ duogc
tim thdy bang cach stir dung mot may quét cim
tay dé tim kiém dia diém Iuu tri.

Trong mot sb truong hop, vat li¢u duoc luu
trir trong nha kho va phan phdi cho cong nhan.
Trong nhiing truong hop nay, cac quy trinh
kiém tra cac vat liéu 1a tuong ty nhu qua trinh
cong cu thanh toan dwgc md ta trong phin
trude. Cac may tinh cong trudong s€ duy tri co
s& dir liéu cua cac vat liéu va vi tri luu trir cia
chung, cung véi cac thong tin cua vat liéu.
Thong tin nay co thé duoc sir dung dé nha thau
thanh toan cho cac nha cung cap va dat ra cac
yéu cau vé tién do6 thanh toan.
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5. Két luan va kién nghi

Trong cong tac bé tong tai Viét Nam, cac
nha cung cap bé téng thuong phdm chua st
dung loai cong nghé RFID. Vi vdy dé cic nha
thau cung cip bé tong st dung dugc cong nghé
RFID, cic nha thau xay lap can phai phdi hop
v6i nha thau cung cip bé tong dé hd tro va tu
van cho viéc str dung/lap dat cong nghé; dong
thoi, chu du an ciing c6 nhiing rang budc bt
budc phai st dung cong nghé RFID cho cong
tac d6 bé tong dé nang cao hiéu qua coéng tac
quén 1y chat lugng cho cong trinh.

Céc nghién ctru tir thyc t& tmg dung & cac
nudc phét trién da cho thdy nhitng mé hinh tng
dung RFID cho phép cac doanh nghiép xay
dung kiém soat chit ch& vat tu, nhan cong, thiét
bi ddng thoi hd tro kiém soat chi phi théng qua
hé thong thong tin dién ta. Vi vdy cac doanh
nghi¢p xay dung tai Vi¢t Nam can manh dan
dau tw mua sam trang thiét bi dé ung dung cong
nghé nay. Nhitng quy trinh dugc ing dung cong
nghé RFID s€ giup cho lanh dao doanh nghié¢p
xdy dyng Viét Nam tranh dugc nhitng 18i ¢
hitu trong cong tac quan ly cong trinh xay dung
nhu:

e  Thét thoat vat tu do khong quan 1y duoc
s0 xe chd vat liéu vao ra cong truong.

e Vi¢c nang khong khoi lugng vat tu do
cac nhan vién cap dudi cau két véi nhau.

e Lanh dao doanh nghiép xay dung cling
nhu giam déc dy 4n gip kho khin trong viéc
ndm bit, cap nhat khéi luong vat tu, tién do
cung Urng vat tu tai cong truong

Tuy nhién, cac rao can dé ap dung cong nghé
RFID lién quan dén lyc lugng lao dong va chi
phi cua phan cimg. Thém vao d6, tam 1y cia
céc lanh dao doanh nghiép cho rang cong nghé
RFID la qua méi mé, phuc tap, ton kém, ton
thoi gian cho mot doanh nghiép binh thudng dé
thiét ké va thuc hién. Céc nha cung cép vat liéu
tai Vit Nam cling chua st dung cong nghé
RFID. D6 d6, dé tng dung duoc cong nghé

RFID trong cong tac quan ly xay dung, cac nha
thau tai Viét Nam phai thuyét phuc duoc cac
nha cung cip st dung cong nghé RFID trong
quéa trinh mua ban hang héa. Pdng thoi, viéc
tiép can nhimng doanh nghiép xdy dung 16n dé
gidi thiéu vé nhimng loi ich cta viéc van dung
cac mo hinh Uing dung cong RFID trong viéc
kiém soat vat tu, nhan cong, thiét bi v6i muc
dich 1a dua vao 4p dung trong thuc t& quan ly
cong trinh xay dung 1a mot nhiém vu can thiét
ctia cac nha cung cap thiét bi RFID.
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Dual-Antenna Transceiver

V& Vin Si*, Ha Pac Binh®, Tran Pic Diing”
“Khoa Sau dai hoc, Truong Dai hoc Duy Tan, Viét Nam
Graduate School, Duy Tan University, Vietnam
bKhoa Dién - Dién tik, Truong Pai hoc Duy Tén, Viét Nam
Faculty of Electrical & Electronics Enginerring, Duy Tan University, Vietnam

(Ngay nhdn bai: 18/08/2017, ngay phan bién xong: 10/11/2017, ngay chap nhéan dang: 20/11/2017)

Tom tat

Bai bao phén tich va ddnh gid hiéu nang bdo mat 18p vt 1y cla mang truyén nang lugng bang séng vd tuyen (RF) v6i may
ngudn dugc trang bi hai an-ten thu phat v6i sy hién dién cia mot mdy nghe 1én. May ngudn thu nhan ndng lugng tir tram
cung cAp ning lugng khong dy RF thong qua hai an-ten va sau d6 dung nang lugng da thu dugc truyén thong tin cho rnay
dich thong qua co ché Iya chon #n-ten truyen (TAS). De danh gid hiéu ndng bao mat cia hé théng, chiing tdi tinh toan va
tim ra céc cong thic dang tudng minh cla x4c suét ton tai dung lugng bdo mat va xac suét diing bao mat hé thdng. Cic
két qua nay ciing dugc x4c thuc bang md phdng mdy tinh. Ngoai ra, d€ hiéu rd hanh vi clia hé théng ching toi con khao
st sy dnh hudng clia cdc tham s hé thdng, nhu hé s6 thdi gian truyén ning lugng, ty sd tin hiéu trén nhiéu (SNR) truyén
trung binh, vi trf 1én hiéu ndng bdo mat clia mang.

Tir khéa: Bao mat 16p vat ly, xdc suét ton tai dung lugng bio mat, xac sudt diing bao mat hé théng, truyén ning lugng
khong day.

Abstract

This paper presents the physical layer secrecy performance analysis of RF energy harvesting networks. The considered
network consists of one power transfer station, one energy-constrained information source and one destination in presence
of one eavesdropper. In this system, the source is equipped with dual antennas, others are installed with single antenna. In
addition, the source, collects energy from the power transfer station by combining both signals received from two antennas,
then transmits information to the destination by using the harvested energy and applying transmit antenna selection (TAS).
In order to evaluate the secrecy performance of this system, the closed-form expressions for the probability of the existence
of non-zero secrecy capacity and the secrecy outage probability are derived and verified with computer simulation.
Furthermore, the impact of various system parameters such as energy harvesting time, average transmit signal-to-noise
ration (SNR), transceiver location on the system secrecy performance is investigated.

Keywords: Physical layer secrecy, probability of the existence of non-zero secrecy capacity, secrecy outage probability,
wireless power transfer.
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1. Gidi thiéu

An toan thong tin 1a mdi quan tim hang dau
trong viéc trao ddi thong tin, dic biét 1a trong xi
hoéi ngay cang phu thudc vao cong nghé thong tin
va céac thiét bi khong day. Sy phit trién bung nd
cac thiét bi khong day nhu dién thoai thong minh,
may tinh bang, may tinh xach tay... cang lam cho
viéc bao mat thong tin duge quan tim hon bao
gid hét, dic biét trong cac linh vuc thuong mai,
tai chinh, ngan hang, an ninh, quc phong. Do
dic tinh quang ba ctia kénh truyén vo tuyén, viéc
truyén tin gitta hai may thu phat khong day rat dé
bi nghe trom hoic dé bi tAn cong. Hién nay da c6
nhiéu giai phap bao mat nhung hau hét cac giai
phap nay dudc thyc hién & cic tang cao trong mo
hinh mang 7 ting OSI nhu ting mang, ting ing
dung. Giai phap bdo mait & tang vat Iy dudc dé
xuét tif 1au, tuy nhién né thuc sy dudc quan tim
nhiéu trong nhitng nim gan day [1-4]. Dic diém
chinh ctia giai phéap nay 1a khai thac dic tinh ngiu
nhién ctia kénh truyén vo tuyén nhim ning cao
kha ning bao mat ctia hé thdng. Song song véi su
phat trién clia cac thiét bi khong day va céc tinh
ning di kém 1a sy phat trién clia cdc gidi phdp
ning lugng cho cdc thiét bi nay. Trong vai thap
ky viia qua, viéc truyén ning lugng khong day
RF cho céc thiét bi di dong trong hé thdng vo
tuyén da thu hit sy chi y ngay cang ting ctia gidi
khoa hoc va gidi cong nghiép [5-7]. Nhiéu cong
trinh di tip trung nghién ctu ly thuyét vé hiéu
ning ctia mang vo tuyén khi c6 trién khai truyén
nang lugng khong day RF [8-10].

Nhu véy, viéc trién khai truyén ning lugng
RF trong mang khong day rd rang dan dén nhitng
thay d6i vé hiéu ning hoat dong clia mang, dic
biét 12 hiéu ning bao mat. P& 1am 16 van dé hiéu
ning bao mat nay, nhiéu cong trinh da tién hanh
nghién ctiu va danh gia kha nang bao mat 16p vat
Iy clia cidc mang vo tuyén c6 xem xét dén yéu o
thu ning lugng RF va dung ning lugng nay dé
truyén tin [11-13]. Céc tic gia trong [11-12] da
dé xuit ciu tric cia mang khong day cé nhiéu
tram sac RF va di khao sat hiéu nang bao mat 16p
vat 1y cho co ché lya chon tram phat ning ludng
va cd ché két hop cac tram ning lugng thong qua
cdc biéu thic dang tudng minh cla x4c suét ton
tai dung lugng bao mat va xic suét ditng bao mat

hé thdng. Két qua nghién ciiu cho thiy kha ning
bdo mat ctia hé thdng dudc cai thién khi ting
cong suét phat clia tram phat ning lugng hoic
ting sd lugng tram phat. Cong trinh [13] tién
hanh khao sat hiéu nang bao mat 16p vat ly cho
mang khong day truyén ning lugng véi sy tom
tai cia nhiéu may nghe trom. Két qua nghién ciiu
cho théy khi sb lugng mdy nghe trom ting thi kha
ning bao mat ctia hé théng giam.

Khéc véi nhitng két qua néu trén, trong bai
bao nay, chiing t6i khao sat hiéu nang bao mat
ctia hé thdng véi mot tram ngudn ning lugng RF,
mot may ngudn dude trang bi hai dn-ten va mot
may dich va xem xét sy ton tai clia mot may nghe
1én. Dya vao dic tinh thdng ké ctia ti s6 tin hiéu
trén nhiéu (SNR), chiing tdi xdy dung cong thic
tinh xdc suit ton tai dung lugng bdo mat va xac
suit diing bao mat hé théng dé khao sat va danh
gi4 hiéu ning bio mat ctia hé thdng nay.

Céc phan con lai ctia bai bao dudc dudc trinh
bay nhu sau: Phan II gi6i thiéu vé mo hinh hé
théng. Phan III phan tich va tinh toan cac biéu
thic xdc suét ton tai dung lugng bao mat va xdc
suat ditng bao mat hé théng. Phan IV trinh bay
két qua mo phoéng, phan tich va thao luan. Cubi
cling, phan V 1a phan két luan.

2. M6 hinh h¢ thong va kénh truyén

Trong bai bao nay, ching t6i khao sat md
hinh hé¢ théng nhu hinh 1. Trong mo6 hinh nay,
mang gom mot tram ngudn ning lugng RF
(Power Source - P), mdt may nguén tin (source
- S) ¢6 nang lugng gidi han bdi c¢6 kha nang
thu dudc ning lugng vo tuyén tif tram ngudn
RF, mot may dich (Destination - D) va mdt may
nghe trdm (Eavesdropper - E). Trong bai bdo nay,
chiing t6i dé xuét kich ban nhu sau:

e Mdy ngudn thong tin dudc trang bi hai
in-ten thu phat, tit ca cic may con lai dudc trang
bi v6i mot dn-ten duy nhat. My ngudn thong tin
S thu ning lugng tif tram ngudn RF bing céach sk
dung két hop hai dn-ten. Sau d6, cin ci vao trang
thai kénh truyén, S st dung giao thiic TAS d€ lya
chon in-ten t&t nhét dé truyén thong tin cho D.

e May nghe 1én E chi mubn nghe trom thong
tin tif S ma khong chi dong tin cong.
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e Tit ca cdc kénh truyén la kénh pha-dinh
Rayleigh. Chiing tdi ciing cho rang trong mdi
thdi gian khdi T, hé s6 cac kénh nay 1a hiang s,
doc 1ap va c¢6 phan phdi dong nhit (i.i.d).

e Gia thiét chiing ta c6 day di thong tin clia
cdc kénh truyén. Cc mdy thu phat déu hoat dong
& ché do ban song cong.

e So véi nang lugng dudc st dung dé truyén
tin hiéu tf mdy nguén S dén mdy dich D,
ning luong dung cho viéc xd ly yéu cau cia
truyén/nhan tiéu hao trén mach tai may ngudn S
1a khong dang k€. Vi vay, né c6 thé dude bo qua.

PS

PS: Tram ning luong; S: May ngudn; D: May thu hop phap; E: Méy nghe trom
—> Kénh thong tin ------> Kénh nang lugng ----= > Kénh nghe trom
Hinh 1. M6 hinh mang truyén nang lugng RF v3i mdt may
nghe trom

Dau tién, may ngudn thu ning lugng i tram
phat nang lugng P trong khoang thdi gian aT véi
nang lugng thu dugc la:

_ naT Pyl

E ,
h s

(1)

trong d6, 0 < 1 < 1 la hiéu suit chuyén ning
lugng, né phu thudc qua trinh chinh luu va mach
thu ning lugng; Py 1a cong suit truyén clia tram
ngudn RF; T la thoi gian khdi gom thsi gian
truyén ning lugng RF dén may ngudn va truyén
thong tin dén may dich; @ (0 < @ < 1) 1a hé s6
biéu thi ti 1¢ ctia thdi gian khdi dung d€ truyén
ning lugng cho may nguon, Ilhs|? = |hsi|* +
lhsol?, 1hsi > va |hgo|* 12 d6 10i cong suét kénh

truyén tif tram nguon dén hai in-ten, dg va o
1an lugt 1a khoang cach va hé s6 suy hao dudng
truyén ctia kénh truyén P — S.

Trong khoang thdi gian (1 —@)T con lai, may
ngudn truyén tin hiéu x(r) dén may dich. Tin hiéu
nhan dudc & may dich lic nay la:

Psh
%x(t) + W, (2)

trong d6, Ps = E,/(1 — )T la cong suit phat
clia may ngudn, /i 12 hé s6 kénh truyén tif dn-ten
t6t nhat dén D, d), va op 1an ludt 1a khoang cach
va hé s6 suy hao dudng truyén tii may ngudn dén
mdy dich; wp 1a nhidu trang phiic Gaussian c¢6
trung binh bang 0 va céng suét trung binh 1a N,.

Ta dugc ti s6 cong suét tin hiéu trén nhiéu
SNR & mdy dich la:

(1) =

naPollhs|Plhpl

= =aXsX 5 3
YD a —a/)Nod(Srsng SAD (3)
p P hg|? hpl?
trong d6, a = (1'7_62)?\,0, s = ”dﬁsll , Xp = Id(?ll, )

S D
Trong khi do, tin hiéu nhan dudc & may nghe

1én la:
@x(t) + Wg, 4)
trong d6, hg 1a hé sb kénh truyén tif dn-ten tot
nhit dén E, dz va o 1an lugt 1a khoang cach
va hé sb suy hao dudng truyén tif mdy ngudn
dén mdy chuyén tiép; wg 1a nhiéu trang phic
Gaussian c6 trung binh bing 0 va cong suét la
N().

Tuong tu, ta dudc ti s6 cong sut tin hiéu trén
nhiéu SNR & méy nghe Ién la:

(1) =

naPollhs|P|hel

= = aXs Xg, 5
YE a —a)Nod;rsdgE SAE (5)
trong do, Xg = g;’f,lz

Do cic kénh truyén la kénh pha-dinh
Rayleigh nén ham phén b tich liiy (CDF) va ham
mat do xdc suat (PDF) ctia bién ngiu nhién (RV)
X € {|lhsi*, |hso* , Xg} dude tinh nhu sau:

Fx(x) = 1—¢i, (6)

Sfx(x)

1
Ze_“, (7)
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tong d6, A € (hndeh A = EllhsiP] =
E 2
E [|h52|2], Ag = [,',7;'2' ]-
Tit day, ta tinh dugc CDF va PDF ciia X;:

Fx;(x) = Pr(hsi* + |hsa|* < xdg®)
= / Fug,p(xdg® = 2) fins,p(2)dz
0
XUS x(TS
| dy Z ngs d
= — “Tadz —e 2 d
12 / ¢macTe / ¢
0 0
_x xe %
= l-e® - ; 8
e 1 (8)
xe s
Jxs(X) = : )

trong do, As = ;T‘é.
S
Do may nguodn thong tin lya chon an-ten tot
nhét trong hai an-ten nén CDF va PDF cua X)
nhu sau:

Fx,(x) = (1—¢ M), (10)
2 _ X X
fip(X) = —e W(l—e W), (1)
Ap
trong do, Ap = IE[!;ZF],
D

T nhitng két qua trén, CDF két hop ciia v,
va yg dudc tinh nhu sau:

Fypye(X,)
= Pr(yp < x,ye <Y)

X y
= Pr{Xp < =, Xp < —
r( Paxg aXS)

_ 7 Fy, (aiz)FXE (alz) f @ dz

ok
( 2 ) b [u27(2 () — vV*%, (V)]

(12)

76 (1)
-
trong d6, (*) dat dugc bang cach dp dung cong
thic [14, 3.471.9]:

+1

(o9

/ o v gy = 2(?)27@ (2 \/ﬁ_y) (13)

0

— [ _ kx _ [ kApx+Apy
1=2 alpds’ u=2 alpds’ v=2 alpAgds *

3. Phén tich hiéu ning h¢ théng

D& danh gia hiéu ning clia hé théng vo tuyén,
chiing t6i dung cac thong sb: xac suit ton tai
dung lugng bio mat va xac suit diing bao mat
hé thdng. Trudc hét, chiing tdi dinh nghia dung
lugng bao mat nhu sau:

Cs =max [0,Cp — Cg], (14)
trong d6, Cp = log,(1+7yp) va Cp =
log, (1 + y£) 1an lugt 12 dung lugng kénh truyén
hop phap va dung lugng kénh truyén bit hgp
phap.

3.1. Xdc sudt ton tai dung lugng bdo mdt

Xdc suit ton tai dung ludng bao mat (Pcs)
dudc dinh nghia toan hoc nhu sau:

PCS:PI’(CS >O)
= Pr(yp > vr)

://fyD,VE(x,y)dydx (15)
0 0

(o)

(;*)/[aFyo,n(x,y)

dx,
ox o

y=x

0

trong d6, (**) dat dugc bang cach ap dung cong
thac [15, Eq. (6-11)]:

OF(x,y)
ox

y
/ f(x,B)dB =

—00

Ap dung ham F,,,(x,y) & (12) vao (15), ta
tinh dudc Pcs c6 dang:

2 k+1
2\ (=11,
P :§ -~ D
o8 (k)k/lE+/lD

k=1

(16)

Chung minh. Xem phu luc A. [
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3.2. Xdc sudt ding bdo mt
X4c suét diing bao mat dudc biéu dién la:

POut :Pr(CS <R)
= Pr[yp < 28 (1 +yp) - 1]

oo 2R(1+y)-1

= / / Syoye (X, y)dxdy

0 x=2R(1+y)-1

Tuong ty, ap dung ham F, . (x,y) & (12) vao
(17), ta tinh dudc Py, c6 dang sau:

(17)

2 k+1
2 D",
Pou=1- —— b K, (b),
out ;(k)z(kzwml,) 2(6)
(18)
trong d6, b = 2 k{gil;;)
Chitng minh. Xem phu luc B. [

4. Két qua md phéng va thao luin

O phan nay, ching t6i sé 1am r& dnh hudng
ctia nhiing tham s6 hé thdng nhu hé sb thdi gian
truyén ning lugng (@), SNR truyén trung binh va
khoang cich gifta cdc thiét bi 1én cdc dai lugng
dugc danh gid 1a xdc suit ton tai dung lugng bao
mat (Pcs) va xdc suit diing bao mat hé thdng
(Pou). Ching tdi gia st rdng o5 = op = 0 =
o.

Hinh 2 m6 ta sy thay d6i clia P¢s theo khoang
cach tif may ngudn S dén may dich D (dp) véi
cac gia tri khac nhau ctia khoang cach ti may
nguodn S dén mdy nghe trdom E (dg). Hinh 2 cho
thiy ring d), ting s& lam gidam Pcs trong khi dp
ting sé gitip Pcs dat gid tri cao hon. Diéu nay
né6i 1én rang hiéu ning bao mat ciia hé thdng bi
suy gidm do anh hudng clia hién tugng tén hao
dudng truyén (khi khoang cach ciia kénh truyén
hdp phdap § — D ting va khoang cach cta kénh
truyén bt hgp phap § — E giam).

8 10
n- 1071

—Ph, ntich
O M0 phdng: dE =1(m)
¢ M6 phong: d =3 (m)
4+ Mo phdng: dE =5(m)

10—2 L L L L L
1 1.5 2 25 3 35 4 4.5 5

Hinh 2. Pcg v.s. dp v6i céc gid tri khéc nhau cla dg, trong
dé, o = 3.

14
0951
091 D
0.85[
_ 08r
5
D_o
0.75 »
0.7 -
= Ph, n tich
O Mo phdng: dg =2(m)
0.65 Aa
¢ M6 phong: d. = 3 (m)
4+ Mo phdng: dg =4 (m)
06¢ : : . i i
-10 -5 0 5 10 15 20
7, (dB)

Hinh 3. P¢s v.s. yo v6i cac gia tri khdc nhau cla dg, trong
dé,ds = 2 (m),dp = 3 (m) R = 1 (bit/s/Hz), o = 3,
n=0.8,a=0.7.

Hinh 3 md ti anh hudng ctia SNR truyén
trung binh (y,) Ién Py, Vi cac gia tri khac nhau
clia dg. Hinh nay chi ra riang, trong ving v, thp,
Pou — 1, trong ving ¥, cao, Po,, giam dan khi
vo va dg cang tang. N6i cach khac, hiéu nang bao
mat ctia hé thdng s& khong duge dam bio khi
SNR truyén thip va sé& dugc cai thién khi SNR
truyén va dr nhén gia tri cao hon.

D¢ danh gid anh hudng ctia van dé thu nhan
ning lugng dén hiéu niang bao mat ctia hé thdng,
chiing t6i khdo sat sy anh hudng ctia hé sb thoi
gian truyén ning ludng (@) dén Py, nhu & hinh 4.
Ta thiy ring, khi « ting thi Py, gidm. Piéu nay
c¢6 nghia rang hiéu ning bao mat ctia hé thbng sé
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t6t hon trong trudng hdp ting thdi gian thu nhan
ning lugng tai may ngudn S. Tuy nhién, xét trong
mot chu ky hoat dong clia hé thong (T), viéc ting
thdi gian thu nhan nang lugng s€ lam giam thoi
gian danh cho viéc truyén thong tin. Do dé, viéc
lya chon gia tri cia a sao cho viia dam bao tinh
b4o mat viia ddm bao cho qua trinh truyén thong
tin cia hé thdng can dudc khio sat. Pay dugc
xem 12 huéng md rong nghién ctiu cho dé tai nay.

0.85[

l:'Out

075

——Ph, n tich
O M6 phéng: o = 0.2
o7l & M6 phéng: a = 0.5

+ M6 phéng: a = 0.8

-10 -5 0 5 10 15 20

Hinh 4. Pcs v.s. Yo v6i céc gid tri khdc nhau cua @, trong
dé, ds =2 (m), dp = dg = 3 (m), R = 1 (bit/s/Hz), o = 3,
n=0..

5. Két luan

Trong bai bao nay, ching t6i da nghién cudu
van dé bao mat 16p vat Iy trong mang truyén ning
lugng bang séng RF. Cu thé, may ngudn dugc
trang bi hai an-ten thu nhan nang lugng tu tram
ngudn bing cach két hgp tin hiéu thu dudc trén
hai an-ten, sau d6 su dung nang lugng thu dugc
d€ truyén thong tin dén mdy dich thong qua co
ché Iya chon dn-ten truyén (TAS) trong sy hién
dién ciia mot mdy nghe I1én thu dong. PE déanh
gia hiéu niang bao mat clia hé théng, chiing toi da
tinh toan va xay dung cac cong thic dang tuong
minh cho cdc dai lugng: xdc suét ton tai dung
lugng bido mat va xic suit ditng bao mat. Pong
thdi, anh hudng ctia cac thong sd hé théng nhu hé
s6 thdi gian truyén niang lugng, SNR truyén trung
binh, khoang cach giita cic thiét bi, 1én hiéu ning
b4o mat clia hé thdng cling dugc khao sit. Cubi
cing, két qui md phéng dugc cung cip dé xac

thyc tinh chinh xac trong két qua phan tich clia
chung toi.
Phu luc A: Chitng minh cong thice (16)

D€ tinh Py, trude hét ta dao ham F,, . (x,y)
3 (12) theo bién x:

(9 VDJ’E(x’y)
ox
2 2\ (=1 2 dv 2 du
:;( k) > [VWI(V)EC_MWI(u)d_x
2 k
2\ (=D%
= Z( k )a/lD/ls [Vq(l (V) - u(](l (u)]a

(19)

trong do, u va v dugc dinh nghia & (12). Ngoai
ra, tuong tu v&i [9, Eq. (B.5)], tinh chit sau cia
ham Bessel di dudc st dung dé dat dudc (19):

d
— ('K, (2)} = —72'K,-1 (2),

dz 20

Thay (19) vao (15), (15) dudc viét lai nhu
sau:

2 k <
2\ (=)
po =3k V| e

k=1 0
—/u‘Kl () dx
0
2 | ke T
E 2
;( ) 2 kAEmD/Zq(‘(Z)dZ
- 0
—/zz‘Kl (z)dz
0
i( ) ( 1)k+]/l
= kdg + Ap’
(21)

trong dé, w = 2 ,/% Nhu vy, cong thic
dat dugc cia Pcs 6 (16) da dugc ching minh.

Chu y, cong thic [14, 6.561.16] da dudc su dung
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dé dat dugc (21):
/x”‘Kv(ax)dx
0 (22)
_ il eI T+u+v r l+u—-v .
2 2

Phu luc B: Chitng minh cong thitc (18)

Tuong ty cach chiing minh & phu luc A, ta
thyc hién dao ham F, ,, (x,y) theo bién y, sau
dé6 thay vao (17), Po,. dudc viét lai nhu sau:

1 0
Out = /t?(l (l) dy
algds
0
2 K+l
2\ (=D /A A
- — [ WK1 (W)d
;( k ) algAg J 1 y
! 2
=5/ * K (2)dz
0
i 2\ D, K (2)d
i\ k] 2(k2RAg + Ap) | K1 () az
2 k+1
2\ DMy,
=1- DT e
;( k )2(k2R/1E+,1D)C 2 ()
(23)
trong d6, W = 202l
2 % Nhu vay, cong thic dat dudc cta Py,

G (18) da dudgc ching minh.
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Tom tit

Trong y hoc dan gian mét s6 nuée chau A nhu An D9, Trung Qudc, cac nude Pong Nam A, cdy Binh bét dwoc st dung
lam thudc trir giun, khang viém, 1am lanh vét thuong, didu tri sét rét, chira tiéu chay va kiét Iy [1]. Hat ¢ qua gia, tan
nhé, nau véi nude cho dac rdi goi dau (khong dé nude ban vao mit vi cé chira chit doc), hodc ngdm quan 4o dé trir chiy
ran. Hat @6t thanh tro, tron véi dau dira, dung lam thudc bdi tri ghé. Qua con xanh, thai mong, phoi kho, sic nudc udng
chira sét, ia chay, kiét li, giun san. Vo cua loai A. reticulata L. c6 tac dung l1am se manh m& va c6 tac dung nhu mét loai
thubc bd dudng. A. reticulata chira nhiéu thanh phan héa hoc phd bién nhu tannin, alkaloid, phenol, glycoside,
flavonoid va steroid.

Tur khéa: Annona reticulata Linn, Acetogenin, Binh bét, Diterpenoid.
Abstract

In folk medicine in some Asian countries like India, China, Southeast Asian countries, A.reticulata is used as
anthelmintic, anti-inflammatory, wound healing, malaria treating , diarrhea treating and dysentery.The seeds in old fruit
is ground then cooked with water until becoming solid tobe used as shampoo, or to soak clothes to remove lice. What is
more, seeds were burned to ashes, mixed with coconut oil, and used as a medication for scabies.Besides, The green fruit
is sliced, dried, cooked with water and then taken for fever treatment, diarrhea, dysentery, worms. Moreover, the bark of
A. reticulata L. has strong astringent effect and serves as a nutritious drug. A. reticulata is widely distributed with
phytochemicals like tannins, alkaloids, phenols, glycosides, flavonoids and steroids.

Key words: Annona reticulata Linn, Acetogenin, Diterpenoid.
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1. Gi6i thiéu

Tén khoa hoc: Annona reticulata L.
Tén thuong: Binh bat (custard-apple)
Chi Na: Annona

Ho Na: Annonaceae

Cay c6 thé cao tir 6,0 dén 7,5 m, c6 nhiéu
nhanh bén, than cay cd dang hinh try, c6 nhiéu
16 vo va c6 16ng mau ca phé rat ngan. Céc 14 c6
dang thudn dai hinh mii mac va mau xanh den,
chiéu dai cua I4 tir 25 ¢én 30cm va rong khoang
7cm, trén 14 c6 tir 10 dén 20 cip gan 14 va &
cudng 14 c6 nhiéu long to. Hoa cua no rat giéng
véi hoa cua Na (A. squamosa), chi khac Ia, hoa
thudng tap hop lai thanh cum tir 2 dén 10 hoa,
vé6i chiéu dai cua cubng hoa tir 1,5-3,0cm. Qua
cua nd nang tir 0,1 dén 1,0 kg va thuong cé
hinh tri tim, chiéu dai cua qua tir 10 dén 12
cm. Vo qua c6 ¢6 mau vang hoi do va dai, vai
cac dudng vién rat rd trén 14 nodn (khoang 5
dén 6 hdm nghiéng). Thit qua c6 mau tring sira
va c6 mui thom nhung vi thi nhat [2].

Hinh 1.1: Céac b phan ciy Binh bat
2. Thanh phan héa hoc
2.1 Céc hop chét Alkaloid

» Alkaloid phan 1ap tr cay Binh bat chu
yéu c6 nhan isoquinoline:

HO:©/\/NH2
HO

(1) Dopamine

HO
NH
HO
CHj

(2) Salsolinol [3]

H,CO
O N
HO “CH,
H,CO

(4) Reticulin [4]

O/\O
w/

Neoannonin (5)
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N- tricosanoyl tryptamin (12) CasHyz
N- tetracosanoyl tryptamin (13) Ca4Hag
N- pentacosanoyl tryptamin (14) CasHs1

Hinh 2.2. Cac hop chat Amin béo phan lap tir hat cay

Binh bat

Norushinsunine (6) [4] 2.3. Cac hep chat Diterpenoid

Hinh 2.1. Céc hop chét alkaloid phan lap tir cdy Binh bat

Céc diterpenoid trong cdy Binh bat déu c6

khung kauran [6]

2.2. Céc hgp chat Amin béo:

Mot day cac N-fatty acyl tryptamin duoc
UKi va cong su phan lap tir hat cia Binh bat [5].

H
N\"/R
Puil
N
H

TOOR

(-)-kaur- 16-en- 19-oic (15)

Hop chat R
N- pentadecanoyl tryptamin (7) CisHa1
N- heptadecanoyl tryptamin (8) Ci7Hss
N- nonadecanoy! tryptamin (9) C19H39 OR=H
N- henicosanoyl tryptamin (10) Ca1Hys R = CH,
N- docosanoyl tryptamin (11) CooHys

kaur-16-en-19-oat (16) [6].

Bang 2.1. Cac hop chit diterpenoid phan l1ap tir cay Binh bat

(-)-kauran- 16a-ol (17) Me Me OH
16a, 17-dihydroxy methyl ester (18) COOCH; | CH,OH OH
16a, 17-dihydroxykaurane (19) Me CH,0OH OH
16B, 17-dihydroxykaurane (20) Me OH CH,OH
16B,17-dihydroxy-19-oic (21) COCH OH CH,OH

methyl 168, 17-dihydroxy-( -)-kauran- 19-oate (22)

COOCH; OH CH,0OH

Methyl 16B-hydroxy-1 7-acetoxy-( -)-kauran- 19-oate (23)

COOCH; OH CH,0AC

Methyl 168,17-diacetoxy-(-)-kauran-19-oate (24)

COOCHj3 OAc CH,0Ac

methyl 17-hydroxy-16-( -)- kauran-19-oate (25)

COOCH;3 | CH,OH H

methyl 17-hydroxy-16a- (-)-kauran-19-oate (26)

COOCHj3 H CH,OH
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17-hydroxy-16p-(-)-kauran-19-oic (27)

COOH

CH,OH

H

17-hydroxy-16a-(-)-kauran-19-oic (28)

COOH

H

CH,OH

2.4. Cac hgp chat Acetogenin

Acetogenin la cac polyketide c6 chua C-
35/C-37 duoc din xuét tir cac acid béo. Ciu
tric dugc dic trung boi mot chudi ankyl dai
mang mot y-methyl-y-lactone chua no & cubi
mach (mot sé truong hop duoc sip xép lai

thanh mot y-lactone chira mot a-acetonyl dbi
voi carbonyl lactone), mot, hai hodc ba vong
tetrahydrofuran va mot vai nhom thé bi oxi hoa
doc theo chudi & vi tri o dbi véi
tetrahydrofuran, lién két d6i hodc epoxit.

Bang 2.2. Céc kiéu acetogenin phan 1ap tir ciy Binh bat

Kiéu khung

OH R

N

Kiéu A

OH

OH
?L 0 o é_g\ ;5 4
7—< Kié OH | °
ieu B

OH OH

OH

o:‘S\

Kiéu C

R
o) )
)Iatdl
Kiéu D
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Khi nghién ciru hoat tinh sinh hoc cua céac
acetogenin phan 1ap tur A. reticulata Chang F.R
va cong su rt ra mot s6 két luan dang chi y: a)
Céc acetogenin phan lap tur A. reticulata cé hoat
tinh gdy doc té bao chon loc trén cac dong té
bao cua nguoi; b) Céc acetogenin annoreticuin
c6 kha ning giy doc té bao kém hon cac
acetogenin annonacin nhung tinh chon loc tét
hon; ¢) Vi tri cia cac nhdm mang oxy trén
chudi alkyl 1am thay d6i hoat tinh gay doc té
bao; d) Cac hoat tinh gay doc té bao cua
acetogenin co hai vong tetrahydrofuran Ién hon
maot vong tetrahydrofuran; e¢) Po dai cua chudi
alkyl c6 anh huong dén hoat tinh giy doc té
bao.

Bang 2.3. Cac hop chat acetongenin phan lap
tir cdy Binh béat

_-:: Hop chat Kiéu | Bé phan

g5 | CiS-/trans- Hat [8]
isomurisolenin

46 | Reticulacinone Alb Vo [9]

47 | Reticulatacin Ala Vo [12]

48 | Reticulatain-I Ala Hat [13]

49 | Reticulation-2 Ala Hat [13]

50 | Reticulatamol Ela Hat [13]

51 | Reticulatamone Ela Hat [13]
cis-/trans-

52 bullatacinone B2 Hat [8]
cis-/trans-

53 murisolinone Hat [8]
14-Hydroxy-25- \

>4 desoxyrollinicin Vo[12]

¥ Hop chét Kiéu | B#é phan
29 | Annomonicin Alb L& [7]
0 | Rollmastatinz | B0 | Hatl8
31 | Molvizarin Blb Vo [9]
32 | Rolliniastatin-2 Blb Vo [9]
33 | Rolliniastatin-I Blb Hat [10]
34 | Solamin Ala L& [7]
35 | Squamocin Bla | Hat [8], [10]
36 | Squamone A2 La[7]
37 | Diepomuricanin Ela Hat [11]
38 | Trieporeticanin Ela Hat [11]
39 | Uvariamicin 111 Ala Hat [13]
40 | Annoreticuin Alb Hat [8]
41 Annoreticuin-9- Alb Hat [8]
one

42 | Dieporeticanin-I Ela Hat [11]
43 | Dieporeticanin-2 | Ela Hat [11]
44 | Dieporeticenin Ela Hat [11]

2.5. Céc hep chat Cyclopeptide

CO tit ca 4 cyclopeptide duoc phan 1ap tir hat
cdy Binh bét la glabrin A (56), cycloreticulin C
(57) [14],cycloreticulin A (58), cycloreticulin B
(59) [15].

HO

e

N
HN O o
Oﬁ)

(56) glabrin A
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OH
O
Il
S_——
H

(57) cycloreticulin C

i

(58) cycloreticulin A

HO
H
\/g/(N
@)
HN O N
O
O
@)
HN Q  Am
Bt

H H

(59) cycloreticulin B

Hinh 2.3. Céc hop chit cyclopeptide phan lap
tir hat Binh bat

3. Hoat tinh sinh hoc

3.1. Hoat tinh ha sét

Dich chiét nuéc l4 Binh bat da thir hoat tinh
giam dau voi liéu 200 mg/kg va 400 mg/kg.
Chuot dugc gay st bang cach tiém dung dich
20% men Brewer dudi da. Két qua duoc so
sénh  voi  lidu 150 mg/kg chat chuan
paracetamol. Két qua cho thdy dich chiét nugc
l4 Binh bat c6 hoat tinh ha sét dang ké [16, 17].
3.2. Hoat tinh chéng giun san

Dich chiét methanol 14 Binh bat d3 thé hién
hoat tinh chéng giun san dang ké ddi véi giun
dat & An Do [18].
Bang 3.1. Hogt tinh chong giun san dich chiét

methanol la Binh bat [18].

Nong e e
mg/ml gay ¢ gay che
Kiém soét | —----- |  —mmmm | oeeee-
(Nuoc
muoi)
Dich chiét | 50 145.1+ |153.4+0.28
MeOH 0.13
75 [55.37+0.18|60.30+0.06
100 |24.29+0.14|28.41+0.11
Albendazole| 50 | 3.33x0.03 | 6.45+0.02

3.3. Chdng ting dwong huyét

Chiét xuat methanol cua 14 A. reticulata, khi
ding cho chudt uéng glucose, da biéu hién hoat
dong chéng tang glucose trong méau dang ké khi
dang liéu 50, 100, 200 va 400 mg / kg thé
trong. O nhitng néng d6 nay, nong do glucose
méu trong huyét thanh giam lan luot 13 34,8,
37,0, 49,6 va 56,1%. Tir nhitng két qua thu
duoc trong nghién ctru nay, co thé két luan rang
la caa A. reticulata co chira cac hoat chat co
thé hitu ich trong viéc 1am giam lugng duong
trong mau va do dé c6 thé c6 loi trong diéu tri
bénh nhan tiéu duong [19, 20].



Ta Thi Thanh va cgng si / Tap chi Khoa hoc va Céng nghé - Pai hoc Duy Tan 6(25) (2017) 115-126 121

3.4. Chéng 6 loét

Kha ning chéng 1o loét cua chiét xuat nudc
cua I A. reticulata dwgc diéu tra bang cach sir
dung ethanol va indomethacin gay loét mé &
chuét. Chudt duoc chia thanh 4 nhoém, mdi
nhém 6 con. Mot nhom duoc diéu tri bang dung
mdi, mot nhém duoc diéu tri bang thubc di
chung famotidine (3 mg/kg), hai nhom dugc
diéu tri vé6i hai dich chiét nudc 14 A. reticulata
(100 mg/kg va 200 mg/kg). Chiét xuit duoc

dung cho nhirng con chuét nhin an va sau 30
phit bi loét bing cach ubng con 50%.
Indomethacin (10 mg/kg) duoc su dung dé gay
loét & mot nhom khac.

T4t ca nhitng con chudt duoc diéu tri di chét
sau 1h, xac dinh dugc chi s6 loét, thé tich axit,
pH va tong axit. Chi sé loét giam dang ké &
chuét duoc diéu tri bang dich chiét nugc 1a A.
reticulata va thudc ddi chiéu famotidine [21,
22].

Bang 3.2. Loét da day do ethanol gay ra [21]

2 ) A s 2 40 Glutathione
Nhom (nl]"fll: ) Chl(EJOI)IOEt Th;Xti'tCh Téng sb axit pH (mmol/mg
9’9 protein)
1 Chat Q?ln ------ 14.7+1.6 8.4+0.20 116.7+3.17 2.00+0.09 4.4+0.30
thuoc
2 | Famotidine 3 3.8+1.5%** |2.140.78***|64.23+2.48***|4.21+0.18***| 7.3+0.45
3 AELAR 100 |5.940.79***|4.1+0.24***|78.14+1.98***|3,11+0.19***| 5.2+0.34
4 AELAR 200 |4.241.02***[3.4+1.04***|65.69+3.14***|3.86+0.28***| 8.7+0.22
n=6, Gia tri dai dién cho trung binh £ SEM. P<0.05*, P<0.001***,
Bang 3.3. Gay loét dg day do Indomethacin [21]
3 U 2 o Glutathione
TT| Nhém Lieu | Chi so loét The t.'Ch Tong sb axit pH (mmol/mg
(mg/kg) (un axit .
protein)
1| Chatdan | ------ 13.4+0.79 6.1+0.42 121.442.4 2.32+0.04 5.17+1.04
thudc

2 |Famotidine 3

4.12+0.95*%** | 2.8+0.64*** | 57.49+2.18*** | 3.47+0.18*** | 6.87+0.74***

3 | AELAR 100 | 6.4£1.12%**

4.2+1.10%** | 74.14+3.24*** | 3.07£1.02***

5.50+0.96**

4 | AELAR 200 | 4.0x0.74***

3.7+0.75*** | 60.56+2.89*** | 3.36+0.09*** | 6.94+0.47***

n=6, Gia tri dai dién cho trung binh £ SEM. P<0.05*, P<0.001***

3.5. Hoat tinh chéng tram cam

Hiéu qua chdng tram cam cua chiét xuat
methanol 1a A. reticulata da dugc nghién ctu
trong mo hinh dau da day gay ra bai axit acetic

& chudt bach tang & Thuy Si. Chiét xuit
methanol cua la A. reticulata, khi ding véi lidu
50, 100, 200 va 400 mg/kg thé trong lam giam
s6 con dau, twong Gng la 47,0, 55,1, 67,3, va
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69,4%. Dich chiét da thé hién tac dong lam
giam sb con dau dang ké, chung to su hién dién
cua cac thanh phan trong 14 c6 hoat tinh chéng
tram cam manh mé& [23].

3.6. Hoat tinh giam dau va chdng viém

Phan sesquiterpene cua vo A. reticulata c6
chira copaene (35.40%), patchoulane (13.49%)
va 1H-cycloprop(e)azulene (22.77%). Phan
sesquiterpene & lieu 12,5 va 25 mg/ kg va chiét

Ta Thi Thanh va cgng si / Tap chi Khoa hoc va Cong nghé - Pai hoc Duy Tan 6(25) (2017) 115-126

Xuat ete dau hoa chua xa phong hoa vai liéu 50
mg/ kg thé hién hoat tinh giam dau va khang
viém dang ké.

Axit Kaur-16-en-19-oic phan lap tur vo cay
A. reticulata duoc nghién ctu vé hoat tinh
giam dau va chéng viém cua nd. Axit Kaur-
16-en-19-oic, vai lidu 10 va 20 mg / kg, c6 hoat
tinh giam dau va chdng viém dang ké (p <0,05)
[24, 25].

Bang 3.4. Anh hwong cua acid kaur-16-en-19-oic Ién con dau kich thich nhiét & chugt (xét nghiém
dia nong) [24]

Do tré dé liém chan (s)
Didu Thoi gian
1€U tn . :
trugc phan 30 60 90 120 180
ung thuoc
(phat)
Kiém soat | 6.19+0.11 | 6.33+0.68 | 7.16 +0.60 | 8.43+0.49 | 8.01+0.81 | 8.76 +0.77

Pentazocin | 6.31+0.14 | 8.43+0.95 12.28 + 16.06 £ 16.20+ |11.06+0.86
(20 mg/kg) 0.98% 0.90°% 0.83%

KA (10 6.26 £0.24 | 8.06+0.98 | 9.68 + 1.01 12.50 £ 13.90 £ 8.94 +1.07

mg/kg) 0.94° 1.32°

KA (20 6.03+0.25 | 9.26 £1.10 12.25 + 14.63 £ 15.56 + 8.77 £1.39

mg/kg) 1.08° 1.01° 0.82°
Naloxone (2 | 6.26 £0.27 | 850+ 1.08 | 9.50+1.02 | 9.93+0.90 |10.25+1.08| 9.93+1.24
mg/kg)+ KA
(20 mg/kg)
Naloxone (2 | 6.52+£0.26 | 8.87+0.94 | 8.48+0.94 | 950+1.11 | 9.47+124 | 894+1.24

mg/kg)+
psentazocin
(20 mg/kg)

C4c gia tri trung binh = SEM, n = 6, p <0,05, c¢6 ¥ nghia so v&i kiém soét.
KA: kaur-16-en-19-oic.

3.7 Hoat tinh khéng sinh

Ba alkaloid la aporphine liriodenine (AAR-
01), norushinsunine (AAR-02), reticuline
(AAR-03) va mot acetogenin la neoannonin
(TAR-01) phan lap tir ré cua A. reticulata. Tét

ca cac hop chat co 1ap biéu hién doc tinh té bao
dbi vai tat ca cac dong té bao ung thu & céc
nong d6 5, 10 va 20 pg / ml, TAR -01 cho thay
c¢6 doc tinh manh dbi véi cac dong té bao ung
thu co gid tri IC 5o dao dong tur 5-8 pg / ml
[26,27].
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Bang 3.5. Hoat tinh khang sinh cua cac hop chit phan 1ap tir ré caa A. reticulata [26]
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Diéu tri Téc dong tc ché (ICsp) 1én céc dong té bao ung thu (pg/ml)
A-549 K-562 HelLa MDA-MB Vero
AAR-01 18.2 16.2 12.0 12.2 26.0
(27.27) (31.81) (42.85) (51.38) (21.73)
AAR-02 8.8 7.4 7.6 8.4 20.00
(52.77) (57.97) (57.14) (51.51) (33.33)
AAR-02 19.8 15.8 17.4 13.0 22.0
(31.74) (37.50) (31.81) (40.90) (28.78)
TAR-01 5.8 6.9 6.4 5.9 13.8
(65.07) (63.63) (62.27) (63.88) (39.68)

Gia tri trong d4u ngoic don biéu thi phan trim @c ché phat trién

3.8 Hoat tinh lanh vét thwong [28]

Chiét xuat ethanol hat cia A. reticulata
dugc diéu tra vé tiém ning lanh vét thuong
bang cach két hop voi dau Neem, mat ong va
bo sita trau. Thubc m& duoc bao ché co chura
chiét xuat hat A. reticulata (10 g), chiét xuat
hat nho (3 g), bo sira trau (4 g), mat ong (2 g)
va dau Neem (2 g). Nghién ctru da st dung 24
chudt Wister Albino duc nang 150-200 gm.
Chuot duoc gay mé bing tiém ketamine trong
mang bung (50 mg / kg), bé mit lung dugc cao
dé tao vét thuong. Khu vuc cot séng duoc lua
chon dé tao vét thwong c6 dién tich 500 mm?.

Chudt dugc chia thanh nhom déi chang
duoc diéu tri bang thuéc m& don gian B.P,
nhém diéu tri bang thudc chuan, nhom diéu tri
thudc thir nghiém 5% w / w (% w / w: % khdi
lwong) va nhom diéu trj thude thar nghiém 10%
w/w (% w/w: % khdi luong). Tat ca chuot
duge diéu tri tir ngay 0 dén ngay 27, mét lan
trong mot ngay. Vang vét thuong da duoc quan
sat cho thay sy tién bo trong viéc lam lanh vét
thuong va giam ty Ié kich thuéc vét thuong so
Vv6i ban dau, duogc xac dinh bang cach do dién
tich vét thuong trén gidy biéu dd.

Ngoai ra, mot vét mé c6 do day 6 cm dugc
thuc hién & ving cot sdng va duoc khau bing
soi nylon. Khong sir dung thuéc khang khuan
trong giai doan nay.Chuot duoc diéu tri bang
cong thie thir (5% w / w va thubc ma 10% w /
w), thuéc chuan (thuéc m& nitrofurazone) va
thuéc m& don gian B.P. hai lan mdi ngay, cho
dén khi hoéi phuc hoan toan. Vao ngay 8, cac
mili khau di dugc g& bo. Stc khoé hdi phuc
hoan toan hoic stc cang ciia vét thwong di lanh
dugc do vao ngay thr 10. Cac con chudt duoc
diéu tri thir nghiém cho thay kha nang 1am lanh
vét thuong nhanh hon so véi cac con chudt
khac. Su gia ting dang ké do bén kéo dugc
quan sét thiy ¢ chudt duoc diéu tri. Do bén kéo
cho nhom diéu trj thudc 5% w/w va nhom diéu
tri thubc 10% wiw tuong tng la 579 + 22,7 va
673 + 15,9, trong (ng voi nhom diéu tri thude
tiéu chuan (659 + 27,1).

Nghién ciru goi ¥ rang cong thac tha nghiém
c6 hiéu qua twong duong véi cdng thic thude
tiéu chuan.

3.9 Hoat tinh chéng oxi hoa va khang
khuan [29, 30]

Hoat tinh chéng oxi hda cua chiét xuat duoc
danh gia bang cach sir dung phuong phap bat tu
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do DPPH va thir nghiém bit  hydrogen
peroxide. Nghién ciru hoat tinh khang khuan da
dugc thuc hién bang cach sir dung phuong phap
ther trén moi truong thach agar. Kha ning bat
gdc ty do dwoc quan sat ¢ ndng do 20, 40, 60,
80 va 100 mg / ml, dugc so sanh vai axit
ascorbic. Hoat tinh khang khuan dwoc thu
nghiém d6i voi ba chung vi khuan gram am
(Escherichia coli, Salmonella typhi,

Pseudomonas aeruginosa) va ba chung vi
khuan gram duong (Staphylococcus aureus,
Bacillus subtilis, Bacillus cereus). Dich chiét
cho thiy kha ning bat géc tu do twong duwong
axit ascorbic. Cac két qua thu duoc tir nghién
ciru nay cho thay rang chiét xuat ré caa A.
reticulata c6 hoat dong chong vi khuan dang
chu y d6i voi tit ca cac chang vi khuan dugc
thir nghiém.

Bang 3.6. Sir thu nhdt goc ti do DPPH va phu thugc vao liéu lirong va hogt tinh thu nhdt géc tu do

H,0; cia chiét xudt methanol cuia A.reticulata. [29]

L Budc song Nong do (mg/ml) ICs0
bieu tr hap th
ap thu 20 40 60 80 100
Thu nhat | Dich chiét | 517 | 2721+ | 3254+ | 3727+ | 4260+ | 47.92+ | 108.71
goc tu do | methanol 0.12 0.26 0.15 0.00 0.04
DPPH
o AXxit 4857+ | 57.76+ | 6594+ | 7253+ | 80.63+ | 21.80
(%ouc | Ascorbic 1.98 1.81 0.55 0.55 1.51
che)
Thir Dichchiét | 230 | 27.38+ | 39.28+ | 4166+ | 51.19+ | 55.95+ | 80.08
nghiém | methanol 0.57 0.04 0.30 0.68 0.08
thu nhat Axit 50+057 | 6190+ | 7261+ | 8452+ | 9166+ | 18.85
hydrogen
peroxide Ascorbic 0.57 0.57 0.00 0.00
(% uc
cheé)

Tt ca cac gia tri dugc biéu dién duéi dang trung binh + SEM cho ba lan xac dinh.

4, Két luan

Chi Annona & Viét Nam c6 4 loai gom: A.
squamosa L. (Na), A. muricata L. (Méang ciu
xiém), A. reticulata L. (Binh bat), A. glabra
L. (N&).[31]; nhiéu cong trinh nghién ctru trong
va ngoai nudc vé ba loai A. squamosa L., A.
muricata L., A. glabra L. chimg minh ring
cac loai nay déu c6 hoat tinh sinh hoc: chéng
viém khép, khang ung thu, chdng co giat, tri dai
thao duong, giam md mau, chéng viém, chong
oxi hoa, ha huyét ap, chong ki sinh tring, chdng
s6t rét, diét con trung, chéng co that da day -
mon vi, chira lanh vét thuong [32].

Tuy nhién, loai Binh bat (A. reticulata L.)
chua nhan dugc nhiéu sy quan tam nghién ctru

cia gidi khoa hoc. SO lugng céc cong trinh
nghién ctru thanh phan hoa hoc va hoat tinh
sinh hoc ciia loai ndy con khiém tén vé sd
luong va chét lugng, & Viét Nam chua co nhiéu
nghién ciru vé loai nay. Tong quan nay tong
hop toan bg thong tin cua A. reticulata Linn. cd
thé hiru ich cho cac nha nghién ctru va cac nha
khoa hoc lam viéc trén cac chét hoat tinh sinh
hoc dua trén thuc vat.
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ToOm tat

Chum ngay (Moringa) la chi 16n nhit va duy nht trong ho Chum ngay (Moringaceae), chi nay c6 chura rat nhiéu hoat
chat quy nhu: phenolic, flavonoid, terpenoid, steroid, glycos1de va mot s6 hop chat khéc. Nhitng hoat chit nay dugc
phan lap, chiét xuat tir cac loai khac nhau trong chi va hoat tinh sinh hoc ciia chung da dugc ching minh bang thuc
nghiém nhu c6 kha ning khang khuan, khang nim, chéng ting huyét ap, giam cholesterol, chéng co that co tron, chdng
viém loét, bao vé gan, chong ung thu, va mot s6 cong dung khac. Do do, nhiéu hoat chat c6 nguon géc tir cac loai trong
chi Moringa da dugc tng dung trong cong tac phong va chira nhiéu loai bénh ¢ ngudi. Bai viét nay trinh bay khai quat
vé mot s6 thanh phan héa hoc chinh caa mot so loai tiéu biéu trong chi Moringa ciing nhur nhitng tng dung cua ching
trong viéc diéu tri mot sb bénh & nguoi.

Tir khéa: Moringa, chim ngay, thanh phan hda hoc, hoat tinh sinh hoc.
Abstract

Moringa is the largest and unique genus of the Moringaceae. They contain plenty of important bioactive compounds
such as phenolic compounds, flavonoid, terpenoid, steroid, glycoside, These chemical components have been proven to
bear numerous pharmacology effects such as antimicrobial, anti-fungal, antihypertensive, cholesterol lowering, anti-
spasm smooth muscle, anti-ulcer, liver protection, anticancer, and some other uses. Therefore, there is a large number of
Moringa members being used for prevention and treatment of human diseases. This study reviewed several major
chemical compositions of typical Moringa species, and their biological activities in academic investigations as well as
clinic applications.

Keyword: Moringa, chemical components, biological acitivty, flavonoid, terpenoid.
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1. Gi¢i thiéu

Chi Chum ngay (Moringa) la chi duy nhat
trong ho Chum ngay (Moringaceae) bao gom
13 loai: M. arborea, M. borziana, M.
concanensis, M. drouhardii, M. hildebrandtii,
M. longituba, M. oleifera, M. ovalifolia, M.
peregrine, M. pygmaea, M. rivae, M.
ruspoliana va M. stenopetala. T4t ca cac loai

Gi61 Thue vat bac cao
(Plantae)

L’ Nganh Ngoc lan
(Magnoliophyta)

nay déu la cac cay than g, sinh séng trong khu
vuc nhiét d6i vacan nhiét déi. Trong sé cac
loai nay, M. oleifera Ia loai phd bién nhat trén
thé gidi va ciing 14 loai duy nhét c6 mat tai Viét
Nam [1].

Theo hé théng phan loai thyc vat cua
Takhtajan (1987), chi Moringa cé vi tri phan
loai nhu sau:

\_’ Lép Ngoc lan
(Magnoliidae)

B mang mang
(Caparales)

Ho chum ngay
(Moringaceae)

Chi chum ngay
(Moringa)

Hinh 1: Vi tri chi Chum ngay trong bang phan loai hé thong thuc vat [2].

Moringa c6 nguén gbc tir khu vuc tay béc cua
An D9, phia nam ddy nti Himalaya, sau nay
dugc dua vao trong rong rdi & An Do, Pakistan,
Singapore, Cuba, Thai Lan. Chung ciing phan b
phd bién & viing nhiét doi va can nhiét di nhu
Sri Lanka, Mexico va cac qudc gia Pong Nam
A. Hién nay ton tai quan thé Cham ngay moc
hoang & can Himalaya, tir ving Chenab dén phia
Péng cua Sarda (An Do) [3].

O nuéc ta, cdy nay moc hoang hoic dugc
trong ¢ cac tinh phia Nam tir Pa Ning, Nha
Trang, Phan Thiét vao dén Kién Giang va ca
dao Phi Québc. Cay ua sang, thich hop vai khi
hau nhiét doi ndng am va c6 thé phat trién tét
trén nhiéu loai dit khac nhau. Theo mét sé bao
céo thi chi Moringa sinh truéng tét ¢ nhiét do
tir 18,7- 28,5°C va pH khoang 4,5- 8 [4,5]. Cay

Hinh 2: Loai Moringa oleifera L.
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trbng bang hat hay bang canh, sau 2 nim bat
dau c6 hoa. Cay trong ¢ mién Nam thudng ra
hoa, qua mot vu vao thang 1 — 2 trong nam. L&
va qua non dugc thu hai lam rau an sau 55 - 70
ngay ké tir ngay hoa né [6].

2. Céc hoat chit c6 hoat tinh sinh hgc trong
chi Chum ngay.

Chi Moringa dac biét la loai M. oleifera co
chtra rat nhiéu cac hoat chat cé hoat tinh sinh
hoc khac nhau, dem lai nhiéu cong dung hiéu
qua trong viéc phong va diéu tri bénh. C6 5
nhom hop chat chinh c6 mat trong chi Chum
ngay [6,7,8,9] :

Cac hop chat phenolic: syringic acid, gallic
acid, vanillin, 4-hydroxymellin (Hinh 3).

COOH

H;CO’ i OCH; HO~ i ~OH
OH OH

Syringic acid

;:N
OH

(4 - Hydroxyphethyl) acetonitrile

1 - Phenymethanamine

Céc hop chit flavonoid: kaempferol,
kaempferitrin, isoquercetin, rutin, kaempferol
3-O-a-rhamnoside (Hinh 4).

Céc hop chit terpenoid-steroid: B-sitosterol,
stigmasterol, B-carotene (Hinh 5).

Cac hop chét glycoside: niazinin, niazimicin,
O-ethyl-4-(a-L-rhamnosyl oxy) benzyl
carbamate,  4-(a-L-rhamnopyranosyl  oxy)
benzyl isothiocyanate, niaziridin (Hinh 6).

Céc hop chat khéc: pterygospermin, N-
benzyl-S-ethylthioformate, acid nicotinic, acid
ascorbic (Hinh 7).

2.1. Cac hep chat phenolic

CHO
i ~o””
OH

Vanilin

OH O
H,CO
o}
H,CO OH
OH

4-Hydroxymellin

COOH

Gallic acid

NH,

HO
\(j\/fL
NH,

2- (4 -Hydroxyphenyl) acetamide

Hinh 3: Mot sé hop chit phenolic trong chi Moringa (V& theo PubChem)

Céc hop chat phenolic 1a nhiing chat chéng
oxy hoa, ngin chin qua trinh oxy hoa cac gbc
tu do. Géc tu do 1a nguyén nhan cha yéu lam
cho té bao hoat dong khac thuong, 1a yéu té gay

dot bién DNA, hay hoai té bao, ting nhanh qua
trinh 140 héa va c6 thé dan t6i ung thu. Khi dua
céc hop chét phenolic vao co thé, chiing cd kha
nang giai phong cac dién tir trén mach vong caa
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nhéan thom, lam triét tidu cac goc tu do hoat
dong khién ching khéng tham gia vao cac phan
ing oxy hoa tiép theo, tir ¢ han ché duoc qua
trinh hinh thanh bénh ly. Ngoai co ché trén, cac
hop chat phenolic con c¢d kha niang tao phic véi
mot s6 kim loai chuyén tiép nhu Fe'*, Cu™
khién ching khong thé két hop vao cac enzyme
xUc tac cho phan @ng Fenton sinh ra cac gdc tu
do hoat dong nhu OH™ [10].

Theo Charoensin va cong su, dich chiét 14
M. oleifera c6 chira ham lugng cao phenolic
nhu syringic acid, galic acid, wvanilin,
4-hydroxyphethyl acetonitrile, 1-phenylphe-
thanamine, 4-hydroxymelin [11] (Hinh 3). Hon
nita, mot s6 nghién ciu ciing cho biét M.
oleifera rat giau cac hop chat phenolic,
flavonoid va cac chat chéng oxy hoéa hoat dong
manh [9].

2.2. Cac hep chat Flavonoid:

Mot s6 hop chat flavonoid quan trong dugc
tach chiét tir chi Moringa nhu: quercetin,
kaempferitrin, kaempferol, kaempferol-3-O-a-
rhamnoside, rutin [6,8,9] (Hinh 4). M6t nghién
cau trén chudt bi chung cao huyét ép ty phat,
ngudi ta nhan thiy st dung quercetin cé tac dung
lam giam huyét ap tdm truong, tam thu, cO tac
dong tot dbi vai ching phi dai that trai va rdi loan
chirc nang ndi mo [12]. Quercetin va kaempferol
c6 tac dung chdng viém do tc ché tac dong cua
mot sb enzyme nhu kinase, phospholipase,
cyclooxygenase, va lipooxygenase, cling nhu c

Quercetin

ché su giai phong nhiing chéat trung gian tir
bach ciu trong qué trinh viém. Quercetin duoc
biét nhiéu boi kha ning khang viém, khang di
tmg do co ché can bang mang dai thuc bao,
ngan ngua Su giai phdng histamin. Vi vay,
quercetin dugc chi dinh trong cac truong hop
hit phai cac chit di ¢ng, bénh hen suyén,
eczema, bénh vay nén, bénh gout va viém loét
két trang [12].

Flavonoid & nhém hop chét tha cip & thuc
vat ¢ rat nhiéu chirc nang quan trong va hiu
ich cho sic khoé con ngudi, tir viéc tach chiét
RNA va phan tich sy biéu hién gen cho thay c6
sy xuit hién 5 doan cDNA biéu hién cho 5
enzym trong qua trinh  sinh  tong  hop
flavonoid (phenylalanin ammonialyase,
chalcone synthase, flavanon 3-hydroxylase,
dihydroflavanol 4-reductase and anthocyanidin
synthase). Su hoat hod cua cac gen trong qué
trinh sinh tong hop flavonoid déng thoi c6 su
tap trung flavonoid va acid hydroxycinnamic
duge xac dinh trong 1a dang phat trién dudi
diéu kién truc tiép cua anh sang mat troi, so
sanh véi 14 trong toi cua mot sé thuc vat tuong
tu. Cyanidin cua anthocyanins va quercetin
flavonol ¢o vai trd uu thé hon trong viéc chdng
lai cwrong d6 anh séng cao cua mat troi cé trong
I& Moringa oleifera L. Do d6 flavonoid cé vai
tro trong viéc bao vé thuc vat chong lai buc xa
cao cua mat troi [13].

Kaempferitrin
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Kaempferol 3-O-o-rhamnoside

Hinh 4: Mat sé hop chét flavonoid trong chi Moringa (V& theo PubChem)

2.3. Céc hop chat terpenoid, steroid mach, phong ngira va diéu tri ung thu, pB-
sitosterol 1a mot loai sterol thyuc vat ¢ kha nang
phong ngira va diéu tri ung thu va bang céch
hoat héa cac enzyme chinh (caspase 3) tham gia
vao qua trinh ty chét theo chuong trinh
(apoptosis) cua té bao ung thu va & ngudi [14].

Mot s6 hop chat terpenoid va steroid co
trong chi Chum ngdy nhu: p-sitosterol,
stigmasterol, B-carotene, vitamin A (Hinh 5).
Nhiing hop chat nay c6 nhiéu cong dung khac
nhau nhu chdng oxy hoa, chdng xo vira dong

[B-sitosterol Stigmasterol
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[B-carotene

A e e VN

OH

Vitamin A

Hinh 5: Mot s6 hop chat Terpenoid — Steroid trong chi Moringa (V& theo Pubchem)

2.4. Céc hop chit glycoside

Guevara cung cong su da phan 1ap tur dich
chiét ethanol cua hat cdy M. oleifera cac hop
chit glycoside nhu: O-ethyl-4-  (o-L-
rhamnosyloxy)  benzylcarbamate,  4-(a-L-
rhamnosyloxy) benzylisothiocyanate,
niaziridin, niazimicin, niazirin, niazinin, c6 hoat

/@/\ NLO/
H
)
v/
HiC. 045
0

HO

Niazinin

0]
\N
H 0]
SCT o
0

HO

4-(a-L-rhamnopyranosyloxy)
benzyl isothiocyanate

tinh chéng khéi u manh va khang khuan [15]
(Hinh 6).

Mehta va cong su ciing da phan 1ap cao ethyl
acetate tir dich chiét ethanol qua Chum ngay va
thu duoc thiocarbamate va cac glycoside
isothiocyanate c6 tac dung ha &p va hau hét cac
hop chit nay rét hiém trong tu nhién [16].

S
H
0
HCT— g
HL . O
T H
S HO
Niazimicin
QANHCOOCZI—E
0
HC—o
HsC
T H
L HO

0-ethyl-4-(a-L-rhamnosyloxy)
benzyl carbamate
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CN
0o

g
O

HO

Niaziridin
Hinh 6: Mot s6 hop chét glycoside trong chi Moringa
(V& theo PubChem)
2.5. Cac hop chat khéc:

Ngoai nhitng nhdm hop chat trén thi nhiing
loai trong chi Moringa con chira mot s cac
hoat chat  khac  nhu:  N-benzyl-S-
ethylthioformate, pterygospermin, acid nicotinic,

S
N-benzyl-S-ethylthioformate

X

P
N

OH

Acid nicotinic

Acid ascorbic

2-propylisothiocyanate, acid octacosanoic, acid
ascorbic, acid folic, 2-butylisothiocyanate, o-
tocopherol, indole acetonitrile, 2-methylpropyl
isothiocyanate, pyridoxin, riboflavin, 5,5-
dimethyloxazolidine-2-thione [2,17] (Hinh 7).

M. oleifera la mét trong nhiing cay thudc rat
thong dung tai An Do. Nhiéu bo phan trén cay
duoc dung lam thudc chita nhiéu bénh khac
nhau. Trong hoa va ré cay co pterygospermin -
chat nay dwoc nhém céc nha nghién ciru dai hoc
Mumbai, dai hoc Travancore va khoa hoa sinh
Vién khoa hoc An Do phat hién cudi thap nién
40 cua thé ky 19 va chitng minh day 1a mot chat
khéng sinh rat manh. Nguoi sir dung thudng
xuyén cay Chum ngay s& giam duoc nhiém
tring do tap khuan ciia méi truong [18].

H 0)
0O

Pterygospermin

Hinh 7: Mot sé hop chit khéc trong chi Moringa ( V& theo Pubchem)

3. Mgt s6 wng dung caa cac hgp chéit tir

Chum ngay

3.1. Hoat tinh khang khuan, khang nam
Truong Pai hoc San Carlos & Guatemala da

tim ra moét loai khang sinh cé tac dung nhu

neomycin c6 kha nang bao vé da khoi sy viém
nhiém do Staphylococcus aureus. Loai khang
sinh nay la mot hop chét c6 tén pterygospermin
(glucosinolat  4-a-L-rhamnosyloxy  benzyl
isothiocyanat). Hop chét nay c6 tac dung tc ché
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vi khuén theo co ché gén truc tiép vao tiéu don
vi 30S cua ribosom 1am cho vi khuan doc sai
mi mRNA, do d6 khéng tong hop duogc protein
[16]. Bhatnagar va cong su ciing da chirng minh
vé tinh khang khuan cua dich chiét tir vo cay M.
oelifera. Két qua chi ra riang dich chiét tir vo M.
oleifera c6 tac dung chdng lai cac vi khuan
Gram (-) va Gram (+) gay bénh ¢ nguoi
[16,19].

Ping - Hsien Chuang da thtr nghiém hoat
tinh khang ndm trén dich chiét ethanol va tinh
dau cua la va hat cdy M. oleifera. Két qua cho
thay chling c6 hoat tinh Gc ché sinh trugng trén

cac chung Trichophyton rubrum, Trichophyton
mentagophytes, Epidermophyton floccosum, va
Microsporum canis [20]. Ngoai ra, dich chiét
14, hat va hoa cua cay M. oleifera ciing thé hién
tinh khang véi cac chung Escherichia coli,
Klebsiella pneumoniae, Enterobacter spp,
Proteus mirabilis, Pseudomonas aeroginosa,
Salmonella typhi A, Staphylococcus aureus,
Streptococcus va Candida albican [21]. Pay s€&
la tién dé dé nghién cau va phéat trién céc loai
khang sinh mé&i dé diéu tri trong twong lai. Mot
s6 hoat tinh khang khuan ciia Chum ngay dugc
thé hién chi tiét trong Bang 1.

Bang 1. Hoat tinh khang khuan cua la twoi va cao chiét ethanol cdy Chum ngay dbi vai mot s6
vi khuan gay bénh & nguoi [22].

La twoi Cao ethanol
Vi khudn Bt tan
Dang long trong La twoi La kho

DMSO
Shigella shinga 20.2+0.04 | 36.2+0.08 175+ 0.34 +
g Pseudomonas aeruginosa 17.0+0.66 | 39.6+0.49 | 21.21+0.05 +
g Shigella sonnei 25.1+0.12 335+0.12 | 21.50+0.08 +
Pseudomonas spp. 25.2+0.04 423+0.16 | 21.25+0.13 +
Staphyloccocus aureus 15.2 +0.05 36.4 £ 0.08 + +
_ Bacillus cereus 22.4+0.28 29.31£0.2 16.25 + 0.04 +
\+E/ Streptococcus-f-haemolytica 18.0 £ 0.04 35.2+0.12 + +
(CDE Bacillus subtilis 21.6 £0.04 35.7+0.2 | 20.23+0.56 +
Sarcina lutea 18.1 +0.04 344+044 | 1950+0.21 +
Bacillus megaterium (Entero) | 19.0 £0.04 39.3+0.2 20.50 + 0.04 +

3.2. Chong tang huyét ap, lei tiéu va giam
cholesterol

Cac hop chit trong M. oleifera rat co gia tri
trong viéc diéu tri cac bénh vé tim mach nhu
bénh ting huyét ap, tang cholesterol mau, ngoai
ra con co tac dung loi tiéu. Dich chiét tir 14 M.
oleifera c6 tac dung 6n dinh huyét ap [23]. Cac

hop chat nhu nitrile, glycoside thiocarbamate
duoc phan lap tir 14 M. oleifera cé tac dung ha
huyét 4p va hau hét cac hop chat nay rat hiém
gap trong tu nhién [24]. Ngoai ra, methyl
phydroxybenzoat va [-sitosterol trong qua
Chum ngay da duoc nghién ctru va ching minh
la c6 hoat tinh 1am giam huyét ap [25].
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Nam 1994, Gilani va cong su di tién hanh
thir nghiém trén chuot 4 hop chat ly trich tir 14
M. oleifera la niazinin A, niazinin B, niazimicin
va hdn hop cua niazinin A va niazinin B. Két
qua cho thdy ching cé tac dung ha huyét ép.
Bén canh do, glycoside thiocarbamate,
isothiocyanate, methyl p-hydroxybenzoate va 3-
sitosterol ciing da dugc chung minh la ¢ tac
dung ha huyét ap [26,27].

Dich chiét tir mot s6 bo phan nhu ré, 14, hoa,
nhya va hat cua cdy M. oleifera cé tac dung loi
tiéu [28,29]. Thar nghiém trén chudt cho thay
chat p-sitosterol c6 trong dich chiét thd tir 14 M.
oleifera c6 tac dung giam cholesterol trong
huyét thanh cua chudt [30]. Mot thir nghiém
khéc trén tho cho thiy khi cho tho in ngudn
thire an giau cholesterol, dong thoi an kém qua
Chum ngay (200 mg/kg mdi ngay) hay ubng
lovastatin (6 mg/kg/ngay) thi thdy rang ching
déu c6 tac dung lam ha cholesterol,
phospholipid, triglycerid, VLDL (very low
density lipoprotein), LDL (low density
lipoprotein) ciing nhu lam giam ty 1€
cholesterol/phospholipid trong mau so vai tho
trong nhom d6i ching [16].

3.3. Chdng co thit, chéng loét va bao vé gan

Nhitng nghién cau vé duoc tinh cua 14 Chim
ngdy da duoc tién hanh rong rai, cho thiy
nhitng thanh phan trong dich chiét ethanol c6
hoat tinh chdng co thét, théng qua viéc phong
toa kénh calci. Hoat tinh chéng co that cua dich
chiét ethanol 14 Chum ngay 1 do sy c6 mat cua
hop chéat 4-(a-(L-rhamnosyloxy) benzyl)-o-
metyl thiocarbamat [24]. Pay 1a co sé dé ly giai
vi sao la Chum ngay dugc dung dé chira bénh
tiéu chay trong y hoc dan gian va trong diéu tri
rbi loan nhu dong rudt. Theo Caceres cling cong
su, ré M. oleifera c6 tac dung chdng co thit co
tron cua cac bo phan trong co thé [29]. Dich
chiét methanol tir 14 M. oleifera thé hién hoat
tinh chéng viém loét va bao vé gan trén chuot.
Dich chiét nugc va dich chiét ethanol tir hoa, 14

va ré caa M. oleifera ciing c6 hoat tinh bao vé
gan. biéu nay cd thé co duoc 1a do su co mit
ctia quercetin, mot loai flavonoid phd bién véi
hoat tinh bao vé gan [31,32,33].

3.4. Tri khéi u, chéng ung thw

Theo mét nghién cau ctia Makonnen cung cong
su, 14 M. oleifera c6 chaa nhiéu thanh phan cé kha
ning tri khbi u nhu O-ethyl-4-(a-L-rhamnosyloxy)
benzyl carbamate, 4-(a-L-rhamnosyloxy)
benzylisothiocyanate,  niazimicin,  3-O-(6"-O-
oleoyl-B-D-glucopyranosyl)-B-sitosterol. Thir
nghiém in vitro cho thay c4c chat ndy c6 kha ning
trc ché dang ké virus Epstein-Barr (EBV), mot tac
nhan gan lién véi nhiéu loai ung thu & ngudi [34].
Bén canh do6, niazimicin cling dugc chirg minh la
¢6 kha niang han ché cac tac nhan hoa hoc gay ung
thu [15]. Ngoai ra, dich chiét hat M. oleifera ciing
c6 kha ning hoat hda enzyme chong ung thu gan,
chdng oxy hda va chong ung thu da & chudt [35].

3.5. Cong dung tri bénh khac

Ngoai nhiing tac dung trén thi dich chiét
nudc tir 14 M. oleifera con c6 tac dung diéu hoa
hormone tuyén gidp tir d6 lam ting kha ning
hoat dong cua tuyén giap, chéng oxy hda
[32,36]. Rao va cong su di cong bd cao
ethanol cua la M. stenopetala cé tac dung bao
vé cac nhidm sic thé tiy séng & chudt nén co
thé dugc str dung trong viéc phong ngira bénh
ung thu méau [37]. Mot bdo céo gan day cua
Lipipun va cong sy cho thay la M. oleifera c6
thé duoc str dung nhu mét loai thuc pham chic
ning dé phong hay diéu tri HSV-1 (Herpes
simplex virus type 1), mot loai virus gay bénh
mun rop & da, niém mac phan trén cua co thé
nhu mat, miii, miéng [38]. Bén canh do, 14 va
hoa M. oleifera ciing da dwoc chung minh rat
c6 hiéu qua trong diéu tri giun san [39,40] hay
lam giam luong duong trong méu [34]. Hat M.
oleifera con chra protein c6 kha nang bao vé da
va toc, ngan ngura qua trinh 1o héa [34].
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Hién nay ¢ Viét Nam, nguoi ta dd san xuat
dugc nhiéu ché pham théng dung, c6 gié tri tir
chim ngdy nhw: nuéc udng dinh dudng tir
Chum ngay, chao Chim ngay, dau Chum ngay,

Chao Monnga tir ggo va chum ngay

Thye pham chire ning

Dau nguyén chat Moris

tra Chum ngay. Nhitng san pham nay cé tac
dung lam dep da, chéng 10 hoa, gilp toc day,
bong khoe (Hinh 8)

San pham banh ngot

Hinh 8: Mot sé ché pham tir Chum ngay trén thi truong

4, Két luan

Két qua nghién ctu hoat tinh sinh hoc va
tng dung thyc tién cua thanh phan héa hoc
trong dich chiét tir cac loai Chum ngay da cho
thiy day la nhom thyc vat duoc c6 tam quan
trong rat 16n. Nhitng nghién ciru nay dat nén
moéng cho viéc phat minh ra nhiing loai thubc
mai dé diéu tri cac bénh ung thu, ting huyét &p,
tang cholesterol mau, suy tim, xo vita dong
mach va nhiéu bénh nhidm khuan khac nhau.
Mt khéc can tiép tuc nghién ciu phan lap, xac
dinh cau tric cua nhiing hop chat tinh khiét c6
hoat tinh sinh hoc cao, phuc vu cho y hoc cling
nhu tiép tuc dinh danh céc thanh phan héa hoc
c6 trong cac bo phan khéac nhau ctaa nhirng loai
trong chi Moringa dé b6 sung thém nguon tai
lieu tong quan vé chi nay.
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Tom tat

Aptamer 1a mot doan axit nucleic (DNA hodc RNA) soi don hodc mot doan polypeptide c6 kha ning lién két dic hiéu
v6i dich mong mudn. Cac aptamer axit nucleic c6 ai luc 16n va tinh chon loc cao véi cac phﬁn tir dich, df)ng thoi ¢6 hoat
tinh enzyme. Vi thé cac aptamer dang nay tro thanh vat liéu tiém ning trong nhiéu ing dung khac nhau. Trong bai bao
nay, chung toi gidi thiéu ngan gon vé cac dic tinh ciia aptamer axit nucleic, quy trinh va k§ thuat cin ban dé tao ra mot
aptamer, dong thoi trinh bay mot s6 ing dung tiéu biéu ciia aptamer néi chung.

Tir khéa: DNA aptamer, RNA aptamer, SELEX, aptasensor, khang thé nhan tao.

Abstract

An aptamer is a single-stranded oligonucleotide or short polypeptide, which is well-fitting and specifically binds to
desired target. Possessing high selectivity, high binding affinity and enzyme activity leads to RNA/DNA aptamers
having high potential applications in various fields. In this mini review, we briefly introduce general processes and
techniques in DNA/RNA aptamer selection. Besides, we also discuss their potential applications.

Keywords: DNA aptamer, RNA aptamer, SELEX, aptasensor, artificial antibody.

© 2017 Ban quyén thudc Pai hoc Duy Tan

1. Introduction word ‘‘meros’’ meaning particle [1]. Hence, an
aptamer is a single-stranded RNA/DNA or

The term “aptamer” is derived from the Latin  peptide, which is able to bind to specific targets.
word “‘aptus” meaning “fitting” and the Greek  The targets could be as small as ions and
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molecules or as big as macromolecules and even
cells [1-4]. Aptamers were first described early
1990s [1-3]. They structurally conform to three-
dimensional structures by characterizing stems,
loops, hairpins, pseudoknots, triplexes, or
quadruplexes [1,3-6]. Aptamer is able to
recognize a variety of classes of targets, from
inorganic molecules such as Ni**, Zn** [7,8] to
organic macromolecules such as thrombin and
protein [4]. They specifically and strongly bind
to their cognate targets through electrostatic
interaction, insertion, hydrogen bond, the
attaching of flat moieties, and shape
complementarities (Fig. 1) [1-4,6,7].

Figure 1. Schematic diagram of aptamer conformational

recognition of targets to form an aptamer-target complex.

As mentioned in a review by Uzawa et al.,
similar to natural selection in Darwinian
evolution, an aptamer is selected by molecular
evolutionary engineering from oligonucleotides
or peptides composed of natural components
[9]. DNA/RNA
generated using Systematic Evolution of
Ligands by EXponential enrichment (SELEX)

[4-6]. Peptide aptamers were initially selected

aptamers were usually

using phage display [3] and subsequently
selected using in vitro translation system [10].
To select an aptamer, a random sequence
library of natural components [1-3] or artificial
components [11] can be used as an initial
source for the selection process.

Nucleic acid is a very attractive source for
combinatorial chemistry due because it can be
easily folded into three dimension structures by
changing temperature, and effectively enriched
by PCR or RT-PCR [4,6]. Moreover, by 1980s,
it has been known that RNA is able to work as

an enzyme. At the same line, SELEX is a gold
standard technology to generate a DNA or RNA
aptamer, which has well-defined sequence and
high binding affinity to its desired target [4].
SELEX technology, which has been developed
for post-modification selection and for selection
of artificial components, can improve aptamer-
target binding affinity and/or enhance the
aptamer’s stability [9-13]. The competition
among huge diversity sequences of 10"°-10"7
different molecules from an initial library, and
among the enriched products in each selection
cycle, maximize the chances of getting an
aptamer with the highest affinity to the
ligand(s) (Fig. 2) [4].

A) Darwinian Evolution B) Molecular Evolutionary

Engineering

‘ Primitive soup |

Bandom mutation Random library

4 4

l Growth ] [Ampﬁﬁcation ]
[ Natural selection ] | Artificial setection‘

Figure 2. Similarity of the natural selection in Darwinian
evolution (A) and molecular evolutionary engineering in

Aptamer selection (B).
2. SELEX technology

SELEX technology and its variations have
been widely applied in amplification and
enrichment of oligonucleotide sequences to
develop specific and aptamers
[1,2,4,6]. Variations have been developed for the

sensitive

purposes of shortening the selection duration,
improving the effectiveness of SELEX process,
and increasing the specificity and binding
affinity of aptamer to target(s) [9-13].

According to the several reviews, SELEX
procedures mostly consist of similar basic steps
including library generation, repetition of
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selection, amplification and conditioning [4,6].
By which, SELEX process is started with
preparation of an initial DNA library, that
contains huge diverse sequences (10" - 10"
randomized  synthesizing molecules). A
sequence in libraries for in vitro selection often
consists of a randomized region of 20 - 80
nucleotides and an extension at the 5 -end
following by T7 promoter sequence [1,2,4,6].
For the DNA selection, a folded initial library is
directly incubated with its target, the PCR-
amplified double-stranded DNA (dsDNA) pool
in each round of selection must be converted
into ssDNA by asymmetric PCR before
entering the next round. For the RNA selection,
the DNA library is first transcribed into an
RNA library before being folded and incubated
with its target. The SELEX process is followed
by the repetition of selection (including
binding, partition, elution and enrichment),
amplification and conditioning (Fig. 3). In the
first SELEX round, the library is incubated with
its desired target for binding, unbound
oligonucleotides are removed by several
washes. The target-bound sequences are eluted
and amplified by either PCR or RT-PCR. A
new enriched soup of selected oligonucleotides
is generated through conversion of the relevant
ssDNA (DNA SELEX) or through transcription
using RT-PCR (RNA SELEX) from the PCR
products. This selected oligonucleotide library
is then used for the second selection round.
Generally, the selection process requires about
6 to 20 SELEX cycles to get an expected
aptamer. After the amplification step of the last
cycle, selected and enriched sequences are
cloned and sequenced to determine sequences
of individual aptamers [1-4,6].

Several techniques have been developed to
increase the success rate of the selection such as
target immobilization (on agarose or magnetic
beads), capillary electrophoresis-SELEX,
capillary electrophoresis, flow cytometry, one
round SELEX, and combination of SELEX

with  high-throughput sequencing [4,6,9].
Besides natural nucleic acids, post modified
nucleotides and  chemically = modified
oligonucleotide libraries [11-14] were used in
some SELEX experiments. Those modifications
increase the complexity of a library and
enhance the stability of oligonucleotide
conformations and the resistance to nucleases
[9,12,13]. Reselection also effectively improves
the binding affinity and specificity of a selected
aptamer, in which error-prone PCR or random
fragmentation technology is conducted to

diversify the first preselected aptamer
sequences [9,11,12].
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Figure 3. A schematic diagram of the SELEX process

3. Aptamer applications
Advantages of aptamer

Aptamers have superior applicability in
various fields and different respects: (i) Due to
immunogenicity and nontoxicity in vivo, an
aptamer is an alternate for an antibody [15-17];
(il) Having a small size, an aptamer easily
penetrates into cells and tissues, effectively
being chemically synthesized and modified,
thus enhancing its therapeutic indices [4,17-19];
(ii1) An aptamer can be developed to bind
specifically and strongly to various targets
ranging from inorganic drugs or
macromolecules to complex cells or tissues,

ions,
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which greatly opens its applicability to different
fields [2,4,7,8,20]. (iv) Thanks to well-
established chemical synthesis, an aptamer can
be synthesized or labelled with fluorescence
chemicals to determine its target using
photochemical  activity  [4,9,20].  Those
advantages result in aptamers having potential
in diverse applications, including alternative
antibodies, core component of biosensor, tissue
staining, in vitro and in vivo imaging, targeted
drug delivery and nanomedicine, food safety
and environmental quality control (Fig. 4)
[4,6,10,17,18,20,21].

Bio-Imaging

Therapeutic ‘ ‘ Analytical
Tool Reagent
|
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Drug Hazard
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Figure 4. Various application fields of aptamers

Applications of aptamer
Aptasensor, aptamer-based sensor

Due to the high binding affinity and
selectivity, an aptamer is able to accurately
detect its desired target. An aptamer-based
sensor, can be
developed through a variety of methodologies,
including fluorescence biosensor,

electrochemical mass-sensitive

known as an aptasensor,

biosensor,
biosensor, and colormetric biosensor [9,22,23].
Many achievements of aptasensor development
have been reported [9]. Ferapontova et al.
developed an RNA aptasensor for rapid and
label-free detection of the bronchodilator
theophylline [22]. Liu. et al. assembled DNA
aptamer-functionalized gold nanoparticles to
produce a colormetric sensor for sensitive
detection of cocaine [23].

Therapeutics

Acting as an artificial antibody, aptamer is
feasible to apply for disease treatment.
Macugen is a well-known pegylated aptamer
with specificity to VEGF165 that is the first
already FDA-approved (in 2004) and
commercially available product to treat age-
related macular degeneration (AMD) [14,20].
REGI aptamer, which combines with two other
aptamers, was generated to be a new drug for
anticoagulation. The REG1 aptamer drug is
currently in Phase II clinical trials [24].
Additionally, many aptamer-based drugs such
as ASI1411 for acute myeloid leukemia,
ARC1779 for carotid artery disease, and
NU172 for anticoagulation are now under
clinical trials [25-28].

Aptamer catalysts

Similar to natural DNA/RNA, oligonucleotide
aptamers not only function as genetic information
molecules but also work as enzymes. Therefore,
mRNA/DNA aptamer can regulate and catalyze
natural/“unnatural” chemical reaction. Joyce et al.
reported a DNA aptamer with enzymatic activity
(DNA aptazyme) selected from random DNA
library [29]. The selected DNA aptazyme
catalyzed the Pb(2+)-dependent cleavage of an
RNA phosphoester at a 100,000-fold higher rate
in comparison with the unanalyzed reaction.
Bartel and Szostak found that RNA ligases in
their study changed specificity in relation to
hydroxyl group. There, it catalyzed for reaction of
3’-hydroxyl with an adjacent 5” -triphosphate but
did not attack 2’-hydroxyl [30]. The rate of
reaction increases seven million times in
comparision with the rate of uncatalyzed reaction.

o 0
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Figure 5. An aldol reaction catalyzed by a RNA aptamer
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Fusz et al. reported that an isolated RNA
aptamer could also catalyze one of non-
spontaneous reactions, aldol reaction [31]. In
that report, the rate of reaction catalyzed by the
RNA enzyme reaches 4300-fold higher than the
uncatalyzed reaction (Fig. 5).

Conclusion

Aptamers have emerged as a novel class of
materials with advantageous properties that
have led to many application studies.
Thousands of researches have been conducted
and reported in the last few decades. Chemistry
synthesis and SELEX technology have been
developed in different directions for simplifying
aptamer selection process. The research trends
could result in new generations of antibodies,
sensors and catalysts.
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Tém tit

Hién nay phuong phap pho bién nhat dé diéu khién cac hé truyén dong dién mot chiéu 1a phuong phap PID. Tuy nhién,
phuong phap nay ciing boc 16 nhiéu diém yéu ddi voi cac hé théng doi héi tinh 6n dinh va chinh x4c cao trong qué trinh
van hanh. Chinh vi vay viéc nghién ctru cic phuong phép dé diéu chinh cic thong sb ciia by diéu khién PID trong luc
van hanh (con goi 1a hiéu chinh online) hé thng 1a rat can thiét. Hién nay c6 nhiéu phuong phap dugc nghién ciru dé
hiéu chinh online cac thong s ciia bd didu khién PID nhu phuong phap diéu khién mo lai (ding mang anfis) [1],
phuong phap mo [4], mo trugt [2],...Trong cac phuong phap do thi phuong phap diéu khién md dugc nghién ctru
chuyén sau vi tinh twong minh, don gian, dé kiém nghiém két qua, n6 c6 thé xem nhu l1a mot k¥ thuat diéu khién thong
minh trong vai trd quan sat hi€u chinh.

Tir khéa: PID; diéu khién méo.
Abstract

Currently, the most common control method for controlling DC Motors is the PID control. However, for those systems
that require high stability and accuracy during operation, the PID control reveals many weaknesses. Therefore, it is
necessary to study the methods to adjust the parameters of the PID controller during operation (also known as online
adjusting). There are currently many methods to study online PID controller parameters such as the fuzzy-PID control
(ANFIS control) [1], Fuzzy control [4], fuzzy sliding mode control [2], ... In these methods, the fuzzy control method is
extensively researched for its clarity, simplicity, and ease of verification of results, which can be viewed as an
intelligent control technique in the role of adjusting observer.

Keywords: PID; Fuzzy control; DC Motor.
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I. GIOI THIEU

Trong linh vuc diéu khién va tu dong hoa
ngdy nay, van dé xdy dung va diéu khién hé
truyén dong dién mdt chiéu 1a mot trong nhiing
van dé wu tién hang dau vi tinh don gian, chinh
xac va thong dung cua nd.

Nhu chung ta di biét khi tinh toan cac théng
sb cua bo diéu khién PID, ta chi tinh toan cac
thong s6 cta bd diéu khién nay trong truong
hop tinh, c6 nghia 14 ta tinh toan cac thong sb
ciia bo diéu khién PID véi cac thong sb lam
viéc duge chi dinh trong mot truong hop cu thé
ctia hé thong, nhung khi van hanh thi cac thong
s6 1am viéc duogc chi dinh nay khéng con giir
nguyén dugc gia tri ma né bi thay doi boi qua
trinh 1am viéc cua hé thdng. Khi d6 thi bo diéu
khién PID khong con dap tng tot nhu ban dau,
tham chi khong con kha ning dé diéu khién
duoc hé théng. Bai bao dua ra thiét ké va xay
dung cu tric diéu khién va bo diéu khién mo
lai PID, diéu khién hé truyén dong dién mot
chidu, nhdam nang cao chit lugng diéu khién
cho hé théng, hoan toan c6 thé tng dung vao
thuce tién.

II. XAY DUNG VA MO HINH HOA HE
TRUYEN PONG PIEN MOT CHIEU

1. Xdy dung hé truyén dpng dién mét chiéu

Ta tién hanh xdy dung hé truyén dong dién
mot chidu v6i thanh phan ¢t 16i 1a dong co
dién mot chiéu. Trong dé tai nay ching t6i chon
dong co dién mot chiéu ciua hang Dolin c6 tai
phong thi nghiém Truyén dong dién ciia Khoa
bi¢n-Dién tir, Pai Hoc Duy Tan voi cac thong
s6 nhu sau:

Bang 1. Cac thong s6 cua dong co dién mot
chiéu dugc nghién ctiru

A - GIA | PON
THONG SO TRI VI
Cong suit dinh mirc 0.5 HP
Dién 4p phan (mg 190 \

Dong dién phan (mg dinh miic 2.5 A
bién ap kich tir dinh murc 190 A%
Dong dién kich tir dinh mtrc 1 A
Téc d6 quay 1750 v/p
Dién tré phan mg 5.5 Ohm
Dién cam phan tng 0.05 H
Dién trd kich tir 618 Ohm
bién cam kich tir 1.2 H

2. M6 hinh héa hé truyén dong dién mot chiéu

A. M6 hinh héa dong co dién mét chiéu

Hinh 1. Hinh anh thyc té cua dong co Dolin dugc
nghién ctru

| ™|
u}_(’-) we N }k --I:I-

Hinh 2. So d6 toan bd hé truyén dong dién

Tiép theo ta xdy dung bod bién d6i dé cap
nguén cho dong co, & day chung téi chon bd
bién ddi 12 bo chinh luu cau mot pha diéu khién
hoan toan véi cac thong s6 nhu sau:

Bang 2. Cac thong s cta bd chinh luu

A - GIA | PON
THONG SO TRI VI
B‘len ap xoay chiéu dau 220 v
Vao
Qlen ap mot chiéu dau ra 200 v
16n nhat
Goc mé a 0<a<m| rad
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Thanh phan tiép theo 1a bo truyén luc dé
truyén luc tir dong co sang mdy san xuét, & day
chung t61 sir dung bd truyén luc truc tiép, truc
cua dong co duoc grfm truc tiép vao truc cua
méy san xuét thong qua khép nbi.

Phan cudi cing 1a bo diéu khién hé truyén
dong, chinh 1a bo diéu khién mo lai PID dé diéu
khién hé truyén dong dién mat chiéu.

bé thay ddi téc do hé truyén dong dién
chung t6i chi xét dén viéc diéu chinh toc do
dong co dién mot chiéu bang cach thay doi dién
ap phan ung, con tir thong ciia dong co ta xem
nhu 12 mot hang s6 (vi ta khong thay doi thong
s6 ctua mach kich tr). Véi cac thong sb cua
dong co da chon ta tinh toan dugc:

Hing sb thoi gian dién phan tng:

L
=t =w—0.0091 (s)
“"R 55
Tur thong kich tur:
E .
ko =2un 17625 o0r (wh

" 183.26

dm

. A 1 1
Ti s0: —=—=0.182 (L
R 55 (@)

u

Momen quan tinh quy vé truc ctia dong co:
J=0.01356 (Kgm?)

Nhu vdy, m6 hinh cua dong co dién mot
chiéu duoc chon la:

M 1
0.962 .— 0013p

U, 0.182 L,
. 110.0001p

0.962

Hinh 3. M6 hinh cua dong co dién mot chiéu duoc chon
B. M6 hinh hoa khdu chinh luu

Ham truyén ctia bo chinh luu s€ la:

K

cl

1+T,p

cl

Vi cac thong s6 ciia bd chinh luu d3 chon ta
tinh toan duoc:
Kc1= 19

1 1

T,=—=———=0.005
dT2pf 2%2%50
Nhu vay ham truyén ctia bo chinh luu 1a:

W, __ v
1+0.005p

C. M6 hinh héa cim bién toc dp
Dé do tdc d6 cuia hé truyén dong va hoi tiép
v6i dau vao, ching toi st dung mot may phat
tbc ETO8 c6 tai phong thi nghiém Truyén dong
dién voi cac thong sé:
K, =0.055 ; T, = 0.004(s)
Suy ra:

wo_ K _ 0055
# T,p+1 1+0.004p

Nhu vy ham truyén cua hé truyén dong dién
ta xay dung la:
wo- 1.078
4 (0.0668p +1)(0.0105p +1)(0.009 p + 1)

III. THIET KE BQ PIEU KHIEN MO LAI
PID CHO HE TRUYEN PONG PIEN MQT
CHIEU

1. Xay dwng ciu tritc bp diéu khién

Bo diéu khién mo PID dugc xiy dung véi
cAu trac nhu sau: Pau vao bd diéu khién mo 1a
sai léch (ki hiéu 1 e) cua toc do dit so véi tde
d6 thyuc té cua hé truyén dong dién va dao ham
sai 1éch de/dt (ki hiéu 1a de). Pau ra cua bo diéu
khién mo 1a cdc hé sé Kp, Kj, Kp clia b diéu
khién PID. Ta c6 cdu triic cta bd diéu khién nay
nhu sau:
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*
[0

BO BK

w

1 Mo
| K| Ko l{):ic)()
‘ PID | CL | em,
FT

w

Hinh 4. Ciu triic cua bd diéu khién mo lai PID

2. Tinh toan cdc thong so cua by diéu khién

mo lai PID

A. Mo hoa tin hiéu vao ra

Tin hi€u vao sai léch e

W/\K

B. Xay dung ludt hop thanh

Hinh 5. M héa bién ngon ngit e

RC

C

il

Tin hiéu vao dao ham sai 1éch de

RH

Hinh 6. M hoa bién ngon ngir de

K

RN

L

VAVAN

_ Luat hop thanh cho hé s6 Kp

RL

Hinh 7. Mo héa bién ngén ngtt Kp, K, Kp

Bang 3. Bang luat hop thanh cta hé s6 Kp

e/de | RN N K| L |RL
RC N N K| RL | RL
C N N K| RL | RL

Tin hiéu ra Kp, K;, Kp dugc chuan hoa
nhu sau:

K N N K| RL | RL
N RN | RN | K L
RN RN | RN | K L L

— Luét hop thanh cho hé¢ $6 K|

Bang 4. Bang luat hop thanh cua hé s6 K|

e/de | RN | N (K| L |RL
RC N N | K| RL|RL
C N N | K|RL|RL
K N N | K| RL|RL
N RN | RN | K| L L
RN RN | RN | K| L L

- Luat hop thanh cho hé s6 Kp

147

Béang 5. Bang luat hop thanh cua hé s6 Kp

e/de |RN | N | K| L |RL
RC RL | RL | K K K
C L L K K K
K L L K N K
N K K K N K
RN K K K | RN K

Chon luat hop thanh Sum-Prod

C. Giai mo

Giai mo bang phuong phap diém trong tam.

IV. MO PHONG VA KIEM CHUNG TREN
PHAN MEM MATLAB/SIMULINK

Ta sé& tién hanh mé phong & nhiét do binh
thuong 25°C va nhiét d6 16n nhét dong co co

thé chiu duoc theo thong tin cuia nha san Xuét,
cu thé 1a 85°C. O nhiét d6 25°C gia tri cua dién
tré phan tng 1a Ry=5.5Q va momen quén tinh
1a J=0.01356Kgm”. O nhiét d6 85°C gia tri ctia
dién trd phan tng 1a R,=6.122Q va momen
quén tinh 1a J=0.01377Kgm”.

1. So do hé théng mé phong

Hinh 8. So d6 hé thong diéu khién mo lai PID
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2. Két qud mé phéng

A. M6 phong voi gia tri Ry=5.5 Q, ] =0.01356
Kgm2

Qua bang so sanh két qua mé phong diéu
khién trén ta thdy rang khi diéu khién PID thi
thoi gian qua do 1a 1.1 gidy, con diéu khién
bang mo lai PID thi thoi gian qua do nay 1a 0.28
gidy, nhu vay vé chi tiéu thoi gian qua do thi bo
diéu khién mo lai PID t6t hon so véi diéu khién
PID.

200
[ | | | | | |
| | | | | |
(150] R R e i e
|

i i i i i
| | | | |
| | | | |
2100 ——+ - —A—— - - -4 — - ——
| | | | |
| | | | |
| | | | |

T i | T
| | | |
| | | |
| L | I

0 2 4 6 8 10 12 14 16 18 20

Hinh 9. Két qua mo phong ciia bo diéu khién mo lai PID
v6i Ru=5.5Q, ]=0.01356K gm’

200

Il T T T T T T T T

T T T T ¥ T T T T

[ | | | | | | | | |
10F - —+-————-——F =+ =A== ===+ - =A== === =4

| | | | | | | | |

| | | | | | | | |

| | | | | | | | |

= 100 | | | | | | | | |

| | | | | | | | |

| | | | | | | | |
OF-—t-——-—--F--—T- - - —T- - - -~~~

| | | | | | | | |

| | | | | | | | |

0 1 1 1 1 1 1 1 1 1
0 2 4 6 8 10 12 14 16 18 20

Hinh 10. Két qua mo phong cta bo diéu khién PID
va mo lai PID véi Ru=5.5Q, J=0.01356Kgm’

Bang 6. So sanh két qua mo phong cua hai bo
diéu khién véi Ru = 5.5Q, J = 0.01356 Kgm®

mot thong sb rat tot, 1am cho qua trinh mé may
hé thdng truyén dong dién rit an toan va rat tot.
B. Mo phong voi gid tri Ru = 6.122 Q, J =
0.01377 Kgm’

200

T T T T
[ | | | | | | | | |
B0 — — 4+ — — - — —F — — 4 — — — = — =+ — — 4~ — — — — + — —
| | | | | | | | |
| | | | | | | | |
2100 ——4-—— - — bk — A — - —— A — = — 4 — —
| | | | | | | | |
| | | | | | | | |
1 T
| | | | | | | | |
| | | | | | | | |
0 1 1 1 1 1 1 1 1 1
0 2 4 6 8 10 12 14 16 18 20

Hinh 11. Két qua mo phong cta bo diéu khién mo lai PID
v6i Ru=6.122 Q, ] = 0.01377Kgm’

200

L . L
| | |
| | |
150 — — + - — - I |
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| | |
| | |
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Hinh 12. Két qua mé phong ctia bo diéu khién PID va mo
lai PID v&i Ru=6.122 Q, J = 0.01377Kgm’

Bang 7. So sanh két qua mo phong cua hai bd
diéu khién v6i Ru=6.122Q, 1=0.01377Kgm’

CHI TIEU PID | MO LAI PID
Thoi gian qué do (s) 1.2 0.22
Do qua diéu chinh (%) | 9.13 0.3
Sai léch tinh 0 0

CHI TIEU PID | MO LAI PID
Thoi gian qua do (s) 1.1 0.28
D6 qua diéu chinh (%) | 7.8 0.02
Sai lIéch tinh 0 0

V& chi tiéu do qua diéu chinh, khi st dung
bd diéu khién PID do qua diéu chinh 1én dén
7.8%, day 1a con s6 kha 16n s& lam anh huong
dén hé thdng trong qué trinh md may. Con khi
str dung bo diéu khién mo lai PID thi d6 qua
diéu chinh 13 0.02%, con sd nay rat nho, day 1a

Khi dién trd phan ung ting va momen quan
tinh ting, cu thé 1a Ru = 6.122 Q, J = 0.01377
Kgm’, ta thiy khi diéu khién PID thi thoi gian
qua do 1a 1.2 gidy, cia b diéu khién mo lai
PID thi thoi gian qua do nay la 0.22 gidy, nhu
vay vé chi tiéu thoi gian qua do thi bo diéu
khién mo lai PID van t6t hon so véi diéu khién
PID.

Vé chi tiéu do qua diéu chinh, khi st dung
bo diéu khién PID d¢ qua diéu chinh ting lén
dén 9.8%, day 1a con s kha 16n s& lam anh
huong dén hé thong trong qué trinh khoi dong
hé thdng, con sd nay vugt qua giéi han cho
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phép cua qua trinh mé may hé thong truyén
dong dién, nhu vdy bd diéu khién nay khong
con dap ung duge véi yéu cau didu khién cua
hé thong. Con khi sir dung bd diéu khién mo lai
PID thi 6 qua diéu chinh 1 0.3%, con sé nay
gan nhu khéng anh huéng dén hé thong. Nhu
vay khi di¢n tr6 va momen quan tinh tang 1én
thi bo diéu khién mo lai PID van dap tng rat tot
kha niang diéu khién hé thong truyén dong dién.
v.KET LUAN

Pé tai da thuc hién dugc cac van dé sau:

- Nghién ctru, tim hiéu vé thiét ké hé truyén
dong dién mot chiéu, cac ki thuat diéu khién hé
truyén dong dién mot chiéu.

- Tim hiéu, phan tich cac thong sb cua dong
co dién mot chiéu kich tir doc 1ap.

- Nghién ctru, tim hiéu vé 1y thuyét diéu
khién mo, diéu khién PID, sy két hop giira diéu
khién mo va diéu khién PID.

- Ung dung phuong phap diéu khién mo va
diéu khién PID dé thiét ké bo diéu khién mo lai
PID cho hé truyén dong dién mot chiéu. Mo
hinh héa va mé phong toan b hé théng thong
qua phan mém Matlab, tir 46 danh giad duoc bd
diéu khién da thiét ké. Bo diéu khién duoc thiét
ké dap ung rat t6t hé thong truyén dong.
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