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PHAN 4:
4.1

CHUONG TRINH BAO TAO
Chwong trinh dao tao

Chuong trinh dao tao trinh do tién sT gom cé 3 phan. Phan 1 1a hoc phén b6
sung cho cac dbi twong A2, A3. Phan 2 cdc hoc phan & trinh d tién si, cdc chuyén
dé tién si va tiéu ludn tong quan. Phan 3 la NCKH va luan 4n. Cau tric cta toan bd

chuong trinh dugc toém tit trong bang 11.

Bang 11. Tém tit chwong trinh dao tao

- Phin 1 Phén 2 Phén 3
Thoi ) .
Péi twgng . Tﬂngv Hoc | Hoc | Chuy ;nf " | NCKH
dao | tinchi | phAn b | phin | endé | 30" | valusn
tao X o | ek | tOng p
¢ sung tién si | tién st an
quan
Tét nghiép thac si
nghién ciu chuyén
nianh ding c6 bai -
: o wos” 3ndm | 90TC 0TC 12TC | 6 TC 31C va
bdo hoac bao cao KH
a 3 s 36TC
trong 3 ndm gan day
(dbi tugng A1)
T6 nghiép dai hoc
chinh quy chuyén
nganh ding loai gidi 33TC
c¢d bai bdo hodc bao | 4 pam | 122TC 32 TC 12TC | 6 TC 30C va
cdo KH trong 3 ndm 36TC
gan day (d6i tuwong
A2)
THt nghiép thac si
chuyén nganh ding,
pht hop theo hudng
img dung; chuyén 35 33TC
nganh ding nhung da g 96TC 6 TC 12TC | 6 TC 31C va
t6t nghiép nhiu nam - 36TC
(15 nam) hodc chuyén
nganh géan (ddi twong
A3)

Néu nghién ctu sinh ¢6 hoe phan, chuyén dé tién si hodc tiéu luan tong quan
khong dat yéu cau trong thoi han qui dinh ctia timg phén sé& khong dugc tiép tuc lam
nghién ctru sinh. Ngudi chua 6 bing thac si cé thé chuyén sang hoc v hoan thanh
chuwong triinh thac st d& duogc cdp bang. (Theo khoan 7 diéu 21 thong tw 05/2012/TT-

BGDDT)

Muc tiéu, chuin dau ra ctia chuong trinh dao tao tién st VLLT& VLT duge

xdc dinh nhu sau:




Tén nganh dao tao

(Tiéng Viét va Anh)

Vit Iy Iy thuyét va Vit Iy todn
Theoretical and Mathematical physics

Ma nganh

6244 01 03

Pon vi quan 1y

BM Vit ly, Khoa Khoa hoc Ty nhién

Cac nganh dw thi

AlB|w|

Nganh ding,
hop

phu

Vat Iy ly thuyét va VAt ly toan (60440103)

Nganh gin

Thién viin hoc (60440101), VAt Iy chét ran (60440104),
Vit Iy vo tuyén va dién tir (60440105 ), Vat ly nguyén tir
(60440106), Quang hoc (60440109), Vat ly dia cau
(60440111), Khoa hoc vét liéu (60440122), Hoa ly thuyét
va héa 1y (60440119).

Muc tiéu

DPao tao nhiing nha khoa hoc trong linh vuc chuyén
nganh Vat ly ly thuyét va Vat Iy toan cé pham chat chinh
tri, dao dirc, c6 y thirc phuc vu nhén déan, cé trinh d§ cao
vé ly thuyét va ning lirc thuc hanh phi hgp dép Gmg nhu
cdu phat trién kinh té - xa hoi, khoa hoc - cong nghé cua
dit nudc néi chung va ctia PBSCL néi riéng; c6 kha
ning phét hién, tiép can va giai quyét nhitng vén dé& moi
c6 ¢ nghia khoa hoc, cong nghé thudc linh vie Vit ly 1y
thuyét va Vat Iy toan cling nhu c6 kha ning to chire, trién
khai tng dung cdc mo hinh, giai phap ly thuyét vao thue
tién doi séng xa hoi gop phan ddy nhanh su phét trién cua
nén kinh té tri thirc nude nha.

Chuan dau ra

Kién thirc

LO.1

C6 trinh do chuyén mon siu vé chuyén nganh (Ly thuyét
truong va Vét ly hat, Vat ly tinh todan va mo6 phong vit
liéu).

1.LO.2

Co tu duy, phuong phap khoa hoc, kha nang phat hién,
tiép can va giai quyét cac van dé khoa hoc thudc chuyén
nganh.

LO.3

C6 kha ning lién két da nganh dé trién khai cac mo hinh,
giai phap, img dung, ... cho nghién ctiru thyc nghiém, gop
phan cho sy nghiép phat trién cong nghiép hoa va chuyén
giao cong nghé cho vung DBSCL ndi riéng va ca nudc
n6i chong.

LOA4

C6 kha ning dé xuat céc gia thuyet bao vé va ching
minh tinh dang dén cia gia thuyét dé xuét bang ly thuyét
va thuc nghiém.

6.2

103

C6 kha ndng nghién ctru doc ldp va lanh dao nhom
nghién ctru vé cac linh vye chuyén nganh
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LO.6

K¥ ning phén tich, ddnh gia mot cach khoa hoc céc két
qua da dat duoc trong céc cong trinh khoa hoc dd cong
bo thudc linh vue chuyén nganh.

LO.7

C6 khé nang trinh bay vAn dé khoa hoc trong Vat ly (ndi,
viét bang tiéng Viét va tiéng Anh) va giang day, nghién
clru tai cac Vién nghién ctru, céc truong Cao déngﬁ Dai
hoc, cac co s& khoa hoc va cong nghé.

6.3 | Ngoai ngit trude khi | Hoc vién tw hoc de ddp ung dil diéu kién ngoai ngir dau
bao vé luan vin Vo va ra.
6.4 | Thai do; Nang luc tu

chu va trach nhiém

LO.8

C6 pham chit chinh tri, y thirc t6 chiic ky ludt, v thirc xa
hoi va dao dirc nghe nghi€p phuc vu su phat trién cua
qube gia va ctia nén kinh t& toan céu.

LO.9

Trung thuc trong nghién ctru khoa hoc, tich cuc tham gia
céc hoat dong khoa hoc cia cong dong.

Chwong trinh dao tao chi tiét:

Téng sé tin chi: 90 TC cho ngudi c6 bang thac si; 122 TC cho ngudi ¢6 bang dai

hoc.

Thoi gian dao tao: 3 ndm (ngudi cb béng thac s1), 4 nim (ngudi ¢6 bing dai hoc)

P& cwong nghign ciru: Theo ké hoach tip trung clia Truong.

Mot s6 hwéong nghién civa

Bang 12. Mot s6 hwomg nghién ciru, ngwdi hwong din va sé lwong NCS

S6
TT

civu sinh

Huéng nghién ciu, linh vwe nghién | Ho tn, hoc vi, hoc S6 lwong
ciu c6 thé nhan hwéng din nghién | ham ngwdi ngwdi 6 | NCS 6 thé

thé hwémg din NCS tiép nhin

Anh huéng cua dién truong ngoai
1én céu trac ving va dic trung din
trong bilayer graphene nano
ribbons

TS. Vi Thanh Tra

1

Su anh hudng cua céc tham s6 clu
triic 1€n céu trac ving va dic trung
ddn trong cic céu trac tua
graphene

TS. Vi Thanh Tra

Nghién ctru li thuyét cac dédc trung
dan dién va hé s6 chuyén doi nhiét
trong cdc vat liéu mai hai chiéu.

TS. Vi Thanh Tra

Nghién ctru céu tric vi cdc tinh
chat nhiét dong cua vét liéu bang
phuong phéap dong luc hoc phén tir

TS. Huynh Anh Huy

Nghién ctu cau truc tinh thé va

TS. Huynh Anh Huy
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Hwéng nghién ciu, linh vwe nghién

Ho tén, hoc vi, hoc

S6 lwomg

,Si%, cin ¢6 thé nhin hwéng din nghién ham ngwoi ngudi co NQS c6 thé
citu sinh theé hwéng dan NCS tiép nhén

ciu trac dién tir cia vt lieu béng
phuong phap phiém ham mat do

0. — Nghién ctru cdu trac vat liéu bang | TS. Huynh Anh Huy
phuong phdp phiém ham mat do 1
dua trén lién két manh

7. |- Tinh cht vén chuyén khi dién ti | PGs. TS. Nguyén 1
hai chiéu trong cc cdu tric nano | Thanh Tién
ban dén

8. — Tinh chét dién t trong cic cdu | PGs. TS. Nguyén 1
triic nano hai chiéu tya graphene | Thanh Tién

2. — Tinh chit chuyén doi quang dién | PGs. TS. Nguyén 1
tir trong cAc cAu tric nano ban dAn | Thanh Tién

10. |- Thé Higgs trong cac mdi truong | PGs.TS. Nguyén 2
ddi ximg thé hé Thanh Phong

11. |- Bé&t ddi ximg baryon trong cic md | PGs.TS. Nguyén 1
hinh bét ddi ximg thé hé Thanh Phong

12. |- Céc qud trinh rd cta vi pham sé | PGs.TS. Nguyén 1
lepton trong cdc m6 hinh d6i xtmg | Thanh Phong
thé hé

13. |- Tin hiéu vat ly m&i trong tuong téac | PGs.TS. Nguyén 1
cia cac hat boson Higgs Thanh Phong

TS. Lé Tho Hué

14.  |— Vai trd vat chit t6i cta neutrino | PGs.TS. Nguyén 1
ngoai lai trong cac mé hinh chuin | Thanh Phong
mé rong TS. Lé Tho Hué

15. - Nghién ctru tinh chat nhiét TS. Pang Minh 2
dong hoc cua vat liéu dang glass Triét
dudi tac dung cua ngoai lue

16. |- Nghién ctru phat trién siéu vét v6i | TS. Tran Thanh Hai 1
cu tric bat dbi xting,

17. |- Diéu khién dic tinh cla siéu vat | TS Tran Thanh Hai 1
liéu chii déng hoat dong & dai tan
s6 THz.

18. |~ Nghién ctru phét trién siéu vat ligu | TS. Tran Thanh Hai 1

chit dong hoat dong & vung dnh
sang kha kién.
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4.1.1 Phén 1 - Céac hoc phén bd sung
o Pbi twong A2: C6 bing dai hoc chuyén nganh ding la Vat 1y hoc.

Déi twgng A2 cin hoc bd sung 32 tin chi trong céc hoc phén trong Bang 13
sau ddy va m@t so hoc phin & bic dai hoc trong truong hop cin thiét va sé do hoi
ddng tuyén sinh quyét dinh.

Bang 13. Danh muc cdc hoc phin bd sung (d6i twong A2)

TT |Méso HP | Ténhecphin | S6 | Bat | Tw | S6 | S0 | HP tién
tin | bugc | chon | tiet | tiet | quyét
chi LT | TH

Kién thirc chung '

| MIL605 Triét hoc 3 X 45

2 TN601 Phuong phép | 2 X 30

nghién ctu khoa
hoc

Cong.: 5 TC (Bat bugc: 5 TC; Tw chon: 0 TC)

Kién thirc co s¢

3 TNG663 {;hucmg trinh todn | 3 X 45

4 TN668 | Co hoc lugng tlr | X 45

") TNLG0O ny hoc lugng to| 3 X 45

nang cao
6 TNG669 | Vatly thong ké 31 X 45
7 TNLG669 Pién d%ng lwc hoc | 3 X 45
lugng tir
8 TNGT9 Ceic plqm'cmgA pl}ap 3 X 30 | 30
| md phong vit ly

Cong: 18 TC (Bat bugce: 18 TC; Tw chon: 0 TC)

Kién thirc chuyén nginh )

¥ TN671 Ly thu?/et truong | 3 X 45

lugng tr q

10 TNL610 | M6 hinh chuén 3 X 45

11 TN674 | Ly thuyét nhém 3 X 45

12| TNL603 |Vatlychatran | 3 X | 45

13 TN670 | Ly thuyét chatrdn | 3 X 45

14 TNLG04 ﬁ;/t thuyét hé nhiéu | 3 X 45

Céng: 9 TC (Bdt budc: 0 TC; Tw chon: 9 TC)

| Tong 32| L]

Pbi twong A3 (T6t nghiép thac si chuyén nganh ding, phit hop theo
huéng ng dung; chuyén nginh ding nhwng da tot nghiép nhiéu nim (15 nim)
hoic chuyén nganh gan): Nganh gén dbi vai doi tuong da co béng thac si la cac
nganh thudc nhém nganh Thién vin hoc (60440101), Vat Iy chat ran (60440104),
Vat ly va tuyén va dién tir (60440105 ), Vat Iy nguyén tr (60440106), Quang hoc
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(60440109), Vat ly dia ciu  (60440111), Khoa hoc vat lidu (60440122), Hoéa 1y
thuyét va héa ly (60440119).

Péi tugng A3 cén hoc bo sung 6 tin chi (bang 14) va mpr 56 hoc phiin ¢ bic
dai hoc trong trwong hop cin thidt va sé do hi dong xét duyét chwong trinh dao
tao ciia Trwong quyét dinh.

Bang 14. Danh muc cdc hoc phin b sung (d6i twong A3)

TT |Méasd HP | Ténhecphin | S6 | Bat | Tw | S6 | S6 | HP tién
tin | bude | chon | tiét | tiét | quyét
, chi LT | TH
! TNG71 Ly thuyét truong 3 < 45
lwgng .
2 TNL610 | M6 hinh chuén 3 X | 45
3 TN670 | Ly thuyét chatran | 3 X | 45
4 | TNL6og |CO hoc lugng t¥| 3 X | 45
nang cao
Tong cong 6 0 6

4.1.2 Phin 2 — Céc hoc phén & trinh dd tién si, cac chuyén dé tién si va tiéu
ludn tong quan
a. Hoc phén tién si
Mai NCS phai hoan thanh 2 hoc phan bt bude va 2 hoc phan tu chon véi
iong khéi lugng 12 rin chi thude trinh 4 tien st. Tay theo linh vye cia dé tai ludn
an, NCS sé& chon hoc phan dudi su ¢6 véin clia CBHD khoa hoc va hoi dong Khoa.
Bang 15. Danh mue cac hee phin trinh dd tién si (12 tin chi)

TT | MaHP Tén hoc phan S6 | Bt | Tw [S6 tiét|Sé tiét] HK thwe
tin | buge [chon | LT | TH hién
chi

Céc hoc phan bat buge - 6TC

L |TN9OT | Ly thuyét truong 3 X 45 1
ning cao

TN902 Vat ly tinh toan| 3 X 45 1
2 ning cao

Céc hoc phén tw chon - 6TC
(hoc vién chgn mot trong hai nhém)

Nhém 1: Ly thuyét trudng va Vit Iy hat co ban

3 |TN903 Ly thuyét hat co ban | 3 X 1% "

4 |'TN904  Vat Iy neutrino 3 5 | W .

5 |TN95 |y thuyét téi chudn 3 X | 45 .
hoa
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6 |TN906  [Thuyét twong doi va 3 X | 45 2
vl tru hoc

7 |TN9O7  |Ly thuyét day lwong 3 X |45 2
(ks

8 |TN908 |y thuyét nhom nang 3 X | 45 2
cao

Nhém 2: VAt 1y tinh todn va mo phong vét liéu

9 |TN9O9 IVt ly céc hé vat ligu 3 X | 4 2
thap chiéu
vé cac tinh chat cua

1T |TN9IL M6 hinh héa va mg 3 X | 45 2
phong vit liu

12 |TN912 M6 phéng linh kién| 3 X 30 30 |2
bén dan ’
tinh toan
hé nhiéu hat trong
vat [y cht rdn
Tong cong 12] 6 6

b. Chuyén dé tién si

Cdc NCS phai thue hién chuyén dé tién si nham cép nhat kién thirc méi lién
quan tryc tiép dén dé tai ciia NCS, nang cao ning luc nghién ctu khoa hoc, gitp
NCS giai quyét mot s6 ndi dung ctia luan 4n. Mdi nghién clru sinh phai hoan thanh

2 chuyén dé tién st véi khdi lugng 6 tin chi.

Céc chuyén dé tién si duoc phan thanh 2 nhém chinh (bdng 16) tuong tng

véi 2 hudng nghién cliu.

Bang 16. Danh sach cdc chuyén dé tién st

86 Tén chuyén dé

TT

GV phu trach

C#c chuyén dé cho nhém Ly thuyét truwdng va vét Iy hat

1 M5 hinh chuén mé rong PGS.TS. Nguyén Thanh Phong
) Siéu dbi ximg TS. Tran Thanh Hai

3 Vii tru hoc chuén PGS.TS. Duong Hiéu Déu

4 Ly thuyét khong gian da chiéu TS. Lé Tho Hué

Cac chuyén dé cho nhém V4t 1y tinh todn va md phdéng vt liéu
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S6 Tén chuyén dé GV phu trach
TT
5 Quang hoc lugng tir TS. Huynh Thi Trang Dai
6 Ly thuyét doi ximg trong vat Iy | TS, Vi Thanh Tra
chat ran
7 Phuong phép nguyén ly ban diu TS. Huynh Anh Huy
8 HE dién tr trong quan manh PGS.TS. Nguy&n Thanh Tién

Hing nam, céc chuyén dé tién si s& dugc gidng vién dé xuét phit hop v6i su
phat trién cta cac dinh huéng nghién ciru dudi day va duge Hoi déng Khoa thong
qua. Cac hudng nghién ctru nay ciing sé dugc tiép tuc mé rong trong tuwong lai.

Thoi gia}g thuee hién: ‘
- Po6i véi NCS hoce chuong trinh 3 ndm (da c¢6 bang Thac si, hoc tap trung lién

tuc)

o Chuyén dé 1: nam thir 1
o Chuyén dé 2: nim thir 2
- Dbi voi NCS hoc chuong trinh = 4 ndm (chua cé bang Thac si hodc da c6
bang Thac st nhung khdng hoc tap trung lién tuc)
o Chuyén d& 1: HKI nam thi 2
o Chuyén d& 2: HKII nam thir 2
¢. Bai tiéu lujn téng quan (3 TC)

NCS phai thye hién mot bai tiéu ludn téng quan vé tinh hinh nghién ctru va
céc vin dé lién quan dén ludn 4n. Bai tiéu ludn nay doi héi NCS thé hién kha ning
phan tich, danh gia cdc cong trinh nghién ctru di c6 cua cdc tac gia trong va ngoai
nuge lign quan mat thiét dén ludn 4n, néu nhitng vAn dé ton tai va chi ra nhitng vén
dé luan &n can tép trung nghién ciru giai quyét. Qua bai bdo cdo nay, hoi ddng sé
xem xét quyét dinh NCS ¢6 thé tiép tuc nghién ctru theo dé cwong ban déu hay cin
bé sung, didu chinh hudng nghién ctru cho phi hop.

S6 trang cla bai tiéu ludn téng quan khong qué 30 trang.

Thoi gian thuc hién:
- Bo6i voi NCS hoe chuong trinh 3 ndm (da cé béang thac si, hoc tdp trung lién
tuc): trong vong 24 thang ké tir khi tring tuyén.

- Pbi v6i NCS hoc chuong trinh > 4 nam (chwa co béng thac sT hodc da co
bing thac si nhung khong hoc tip trung lién tuc): trong vong 36 thang ké tir khi
tring tuyén.

40



4.1.3 Phéin 3 - Nghién citu khoa hoc, bdo c4o khoa hoc, ngoai ngit, thye hién

nhiém vu NCS (tdng: 33TC) va hoan thanh lusn 4n tién si (36 TC)

Bang 17. Cac hoat djng NCKH, ngoai ngit, nhiém vy NCS va ludin 4n tién si

Pinh Sé Bat | Tw Tén
T Noi dung mirc il bude | chon TCg Ghi chi
(1c) | "8 | (10 | (TC)
I Noi dung 3: Nghién citu
Bai bao Khoa hoc (it nhét 01 | 3 1 3 3
bai trong nwéc): Trong nude
(danh muc do hoi déng chirc
danh gido su nganh quy dinh)
| Qu,éc té trong danh muc ISI: it | 5 | .| 5
nhat 01 bai bdo qudc t€ trong
danh muc ISI
Ky yéu qubc té cd phan bién, | 3
c6 ISSN, tiéng nude ngoai chura
co IF
2 Bao c4o hoi nghi khoa hec | 2-5 1-3 3 5 Tyw chon
(trong nwée hay/va qudc té) theo
muc 2
Trong nwée (tiéng Vigt)
2.1 | Oral 3
Poster 2
Qubec té (tiéng nwée ngodi)
(Khuyén khich)
29 Oral 4
o Poster 3
Qudc té co impact factor (IF) |5
(khuyén khich)
3 Seminar 0,25-2 4-11 3 5 Tu chon
theo
muc 3
3.1 | Thuyét trinh seminar (trinh bay | 1 4
bang tiéng Anh)
3.2 | Tham dy bdo cdo chuyén d&, | 0,25 8
seminar
3.3 | Seminar vé két qua nghién ciiu | 2 1
toan ludn dn trude bao vé co
s6 (trinh bay bing tiéng Anh)
4 Tham gia gidng day/hwéng | 1-2 4-7 7 7 Tu chon
din thye tAp/luin vin DH va theo
CH muc 4
4.1 | Luén vian dai hoc 2 1-3
4.2 | Day, huéng dan thuc tap 30 tiét | 1-5
/01 tudn
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Pinh S6 Bit | Ty Téng
TT Noi dung miie o budc | chon TC Ghi chi
(TC) "2 (TC) | (TC)
thue tép
ngoai
truong =
01 TC
3 Néng cao Ngoai ngit 1 8 8 8
6 Ludn én 1 36 36 36
6.1 | Thoi gian nghién ctru 26 | 26
6.2 |Bdo cdo két qua nghién ciu | 0,5 8 4
cho NHD va B moén theo tién
dd qui dinh
6.3 | Hoan chinh ludn an 6 | 6
TONG CONG 52 |17 |69

NCKH la giai doan déc thu, bat bude thue hién dé dat dugce tri thitc mai hodic
oidi phap m6i va hodn thanh viét LATS. Nghién ctu sinh phai dém bao vé tinh
trung thye, chinh xéc, tinh mdi cua két qua nghién ctru khoa hoc ctua minh, chép
hanh cac quy dinh vé s& hiru trf tué cia Viét Nam va quc té.

LATS phai la mdt cong trinh nghién ciru khoa hoc séng tao cua chinh nghién
ctru sinh, ¢6 déng gop vé mit 1y luén va thue tién trong linh vuc nghién ctu hodc
giai phap mai co gid tri trong viée phat trién, gia tang tri thirc khoa hoc ciia linh vire
nghién ciru, giai quyét sang tao cic van dé dang dit ra ctia nganh khoa hoc hay thue
tién kinh té - xa hoi.

LATS c6 khoi luong khong qua 140 trang A4 khong ké phu luc, c6 it nhét
50% sb trang trinh bay cdc két qua nghién ciru va bién luén cia riéng NCS.

Nbi dung chi yéu va cdc két qua nghién ciru clia ludn 4n phai duge bao cdo
tai cdc hoi nghi khoa hoc chuyén nganh (trong nudc va/hodc qudc té), phai cé it
nhét 02 cong bd da dang hodc dugc nhan ding, trong do6 cd it nhit 01 cong bd qubce
té trong danh muyc ISI. Cong b trong nude phai ddng & cac tap chi khoa hoc chuyén
nganh cé phan bién doc lap, duge Hoi ddng chirc danh gido su Nha nudce tinh diém,
6 trong danh myc céc tap chi khoa hoc lién quan linh vyc Vat ly. Ludn an dugc
tién hanh danh gia qua 2 cap: cip co s& (khoa) va cép truong.

Thoi gian bao veé:
- Cép co sO: nam thtr 3 (hodc ndm thir 4 dbi véi NCS chua co béng thac si).

- Cép truong: nam thir 3 (hodc ndm thir 4 ddi voi NCS chua c6 bang thac si).
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4.2  Du kién ké hoach dao tao
4.2.1 Thoi gian va hinh thive tuyen sinh

- Thoi gian tuyen sinh: moi nam, tuy theo nhu cau va chi tiéu tuyén sinh cia
Trudng. PHCT tb chitc tir 1 dén 2 ky tuyén NCS vao thang 3 va thédng 8 hang nim.

- Hinh thtc tuyén sinh: xét tuyén.

Trudng s& thong bao tuyén sinh trude thoi gian xét tuyén 3 thang. Tuyén sinh
thue hién theo Can cir Quy ché dho tao trinh do tién si ban hanh kém theo Théng tu
sb 10/2009/TT-BGD&DT, ngay 07/5/2009 cia Bo trudng BGD&DT va Thong tu
56 05/2012/TT-BGD&DT ngay 15/02/2012 ctia Bo truéng BGD&DT vé viée sira
dbi, bd sung mot sb diéu cia Quy ché dao tao trinh do tién si ban hanh theo Thoéng
tu 10/2009/TT-BGD&DT va Thong tw 08/2017/TT-BGD&DPT vé Quy ché tuyén
sinh va dao tao trinh d6 Tién si cia BGD&DT.

4.2.2 Diéu kién du tuyen
Péi twong tuyén s1nh la céc thi sinh dd c6 bang Thac si v6i chuyén nganh

dang hodc chuyén nganh gin voi chuyén nganh Vat 1y ly thuyét va vét ly toan. Chi
tuyén céc tng vién mdi tot nghiép dai hoc v&i chuyén nganh ding loai xudt séc
hodc gidi. tét ca cac dbi twong nay déu phai co it nhét 01 bai bdo hodc bao cdo khoa
hoc trong vong 3 ndm trinh dén ngay nop ho so du tuyén. (xem muc 2.4).

- (C6 mot bai ludn vé du dinh nghién ctru trong do6 trinh bay 10 rang dé tai hodc
linh vyc nghién ctu, ly do lya chon linh vuc nghién ciu, muc tiéu va mong mudn
dat duogc, ly do lua chon trudng, ké hoach thue hién trong ting thoi ky cia thoi gian
dao tao, su hidu biét cling nhu nhitng chudn bi cta thi sinh trong van dé hay linh
vuc du dinh nghién cu, dé& xudt nguoi hudng dén.

- (06 hai thu gigi thiéu cta hai nha khoa hoc c¢6 chitc danh khoa hoc nhu gido
su, phé gido su hodic hoe vi tién si cting chuyén nganh; hodc mot thu gidi thiéu cta
mdt nha khoa hoc ¢é chire danh khoa hoc hodc hoc vi tién st cung chuyén nganh va
mot thu gidi thiéu cua thu trudng don vi cong tac cda thi sinh. Nhiing nguoi gidi
thiéu nay cén co it nhit 6 thang céng tac hodc cling hoat dong chuyén moén véi thi
sinh. Thu gi6i thiéu phai c6 nhitng nhén xét, danh gid vé ning lye va pham chét cia
ngudi dy tuyén, cu thé: a) Pham chit dao dirc, diic bi¢t dao dirc nghé nghiép; b)
Niéng luc hoat dong chuyén mdn; c) Phuorng phép lam Viéc d) Kha ning nghién
ciru; e) Kha ndng lam v1ec theo nhom; f) Diém manh va yéu ctia ngudi dy tuyén; g)
Trién vong phét trién vé chuyén mdn; h) Nhitng nhan xét khéc va mic d§ tng ho,
gidi thiéu thi sinh [am nghién ctru sinh.

- Co6 trinh do ngoai ngit (tiéng Anh) dat mot trong cac diéu kién sau: a) C6
bang t&t nghiép dai hoc, thac s hodc tién s trong hodc ngoai nude ma ngdn ngit str
dung trong ddo tao I3 tiéng Anh khong qua phién dich; b) C6 béang &t nghiép dai
hoc nganh tiéng Anh; ¢) C6 chimg chi tiéng Anh TOEFL iBT 45 diém hogic IELTS
5.0 diém trd 18n.
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- DPuogc co quan quan ly nhén su (néu 1a nguoi di cé viée lam), hodc trudng
noi sinh vién vira tot nghiép gidi thidu du tuyén dio tao trinh do tién si. D6i véi
nguoi chua c6 viée lam can duoc dia phuong noi cu trii xdc nhén nhén than t6t va
hién khong vi pham phép luét.

- Cam két thuc hién cac nghia vu tai chinh dbi vai qua trinh dao tao theo quy
dinh ciia co s& dao tao (déng hoc phi, hoan tra kinh phi véi noi da cAp cho qué trinh
dao tao néu khong hoan thanh LATS).
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PE CUONG CHI TIET CAC
HOC PHAN TIEN SI
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BO GIAO DUC VA PAO TAO

TRUGNG DAI HOC CAN THO PE CUONG CHI TIET HQC PHAN

1. THONG TIN VE HQC PHAN VA GIANG VIEN
1.1. Tén hoc phén: Ly thuyét trwomg ning cao M s6: TN901
1.2. Trinh d6: TS
1.3. CAu tric hoc phan: S6 TC: 3 (LT:30; BT:30; TH:...)
1.4. Hoc phan tién quyét: khong M sb:
1.5. BO modn phu trich giang day: Vit ly; Khoa/Vié¢n: Khoa Khoa hoc Ty nhién
1.6. Thoéng tin giang vién: B

1) Ho va tén Giang vién: PGS.TS. Nguyén Thanh Phong
Dia chi lién hé: DT: 0913350808 Email: thanhphong @ctu.edu.vn

2) TS.Lé Tho Hué: 0983576765 Email: Ithue@iop.vast.vn
2. MO TA HQC PHAN
Hoc phén Ly thuyét trudng ning cao nham trang bi cho NCS nhiing kién thirc co
ban va chuyén sau vé Vét ly ly thuyét dé mo ta ddc trung co ban cia cac hé vét ly
theo phuong phap cua ly thuyét truong lwong tir. Day 1a nhitng khoi kién thic can
thiét cho tat ca cac chuyén nganh hep cia vat ly ly thuyét va vt ly toan (Iy thuyét
truong, 1y thuyét chat ran, Iy thuyét hat nhan,...).

3. MUC TIEU HQC PHAN

3.1.  Giéi thiéu téng quat vé hoc phin

Photon va trirong dién tr; Hinh thirc ludn Lagrangian cua céc trudongvd hudng,
spinor va dién tir; Ly thuyét nhifu loan cla céc trudng twong tac; Ma tran tdnxa;
Quy tdc Feynman va gian dd Feynman;Céc qué trinh twong tdc dién tir cép thép
nhit;Céc qud trinh cdp cao va khir phéan ky; T4i chuén héa 1y thuyét twong tic dién
tir; B& chinh bie xa; Ham Green va gian d6 Feynman ddi véi 1y thuyét hé nhiéu hat;
Tuong tac electron-phonon; Ly thuyét vi md vé siéu dan.

3.2 Noi dung chi tiét hoc phén
NOI DUNG HQC PHAN

—— Tiét
ale (LT/BT/TH)

Chwong 1. Photon va trudong dién tir
1.1 Hat va truong.

1.2 Truomg dién ti trong chan khong; H¢ phuong trinh Maxwell;
Phuong trinh séng dién tir; Dao dong tir didu hoa va biéu dién trudng
bire xa lugng tir nhu tdp hop dao dong tir diéu hoa.

1.3 Trudmg dién tir khi cé dién tich; Phuong trinh chuyén dong ctia
dién tich trong truong dién tir: Hamiltonian twong tdc dién tir; Su |

2/0
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Chwong

Tiét
(LT/BT/TH)

chuyén trang thai nguyén tir kém phét xa hodc hap thu photon; T4n xa
Thompson.

Chirong 2. Ly thuyét trwomg Lagrangian

2.1 Khong thoi gian 4 chiéu; Vector va tensor trong khong thoi gian 4
chiéu

2.3 Ly thuyét truomg Lagrangian cb dién; Ly thuyét truong lugng tir.
2.3 Lién hé gitta dbi ximg va cac dinh ludt bao toan; Dinh 1y Noether.

3/0

Chwong 3. Trwong vo hwong

3.1 Trudng vo hudng thuc; Phuong trinh Klein-Gordon; Luong tit hda
trrong vo hudng thue; Cac hé thirc giao hoan ciia cdc toédn tiv trudng
trong biéu dién toa do va biéu dién xung hrong; Todn tir sinh hity hat;
Céc dai luvgng dong luc va bién do trang thai.

3.2 Truong vO hudng phirc; Cac hé thirc giao hoan cta céc todn tir
truong; Cdc todn tir sinh hily, cac dai lugng dong luc va bién do trang
thai.

3.3 Ham truyén truong v hudng; Cac biéu dién tich phan cia ham
truyén; Khdi niém T-tich ctia hai todn tir truémg.

5/0

Chwong 4. Trwong spinor

4.1 Phuong trinh Dirac; Tinh chit cdc ma tran Dirac; Quy tic bién dbi
ham truong spinor doi vai phép quay hé toa do 4 chicu (phép bién doi
Lorentz); Cac nghiém ctia phuong trinh Dirac

4.2 Lugng tir hoa truong spinor; CAc hé thic phén giao hodn cua céc
todn tir trudong spinor; Céc todn tir sinh hiy truong spinor; Céc dai
lwong dong luc; Cac trang théi hat fermion va nguyén ly Pauli.

4.3 Ham truyén truomg spinor; T-tich ciia cdc todn ti trudng spinor;
Biéu dieén tich phan cia cdc ham truyén trudng spinor.

5/0

Chwong 5. Hinh thirc ludn hiép bién ciia trwong dién ti

5.1 Céc 4-vector thé va 4-tensor cudng do truong dién tir; Lagrangian
hiép bién cua truong dién tir; Dang 4 chiéu cia cac phuong trinh
Maxwell.

5.2 Luong tir hoa truong dién tr; Cac hé thirc giao hodn va todn tir
sinh hity photon; Piéu kién phu Lorentz va hinh thic ludn Gupta-
Bleuler; Bién do trang thai hé hat photon.

5.3 Ham truyén photon; Biéu dién tich phan ham truyén photon

5/0

Chwong 6. Twong tic ciia cdc trwdng va ma trén tdn xa

6.1 Lagrrangian va Hamiltonian ctia hé trudong tuong tac; Phuong
trinh ddi véi bién do trang théi trong biéu dién Schroedinger, biéu
dién Heissenberg va biéu dién tuong tac; Bai todn tdn xa va ma irén
tdn xa (S-matrix); Ly thuyét nhiéu loan vi khai trién nhiéu loan ma
trdn tan xa.

5/0
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Tiét
Chwong (LT/BT/TH)

6.2 Biéu dién cdc s6 hang ciia ma tran tdn xa dudi dang tong cdc N-
Tich céc toén tir trudong. Khai trién T-tich thanh téng N-tich; Dinh 1y
Wick.

6.3 Ly thuyét luong tir ctia twong tac dién tr (dién dong luc hoc lugng
tir); Gian d6 Feynman trong khong gian toa do va khong gian xung
lwong; Tan xa Compton: Tén xa electronelectron; Cac quy tic
Feynman dbi véi dién dong luc hoc lugng tir; X4c sudt va tiét dién tdn
xa.

Chwong 7. Cac b chinh bitc xa va tai chuin héa 5/0
7.1 Céc bd chinh bic xa cdp 2 cia dién dong luc lugng tr; Ning
lwgng riéng cia photon; Nang luwong riéng cua electron; Téi chuén héa
duong ngoai; Cac dinh hiéu dung.

7.2 Ap dung tinh momen bat thuong cua electron va tinh dich
chuyén Lamb.

7.3 Céc bd chinh birc xa chp cao: Lép luan dinh tinh vé kha ning ap
dung thii tyc téi chudn héa cho céc cép cao hon cép 2.

4, PHUONG PHAP GIANG DAY VA PANH GIA

4.1. Phwong phap giang day: hoc phan duoc gidng day két hop gom 1y thuyet (30
t/8t), bai tap (30 1ié1), trong qua trinh hoc hoc vién s€ thao ludn tai 16p két hop
véi hoat dong hoc thudt (bai tdp + seminar) bao gbm cic hoat dong da néu
trong phan gidi thidu hoc phén

4.2. Phwong phap danh gia:

- Giira ky c6 bai kiém tra hodc tiéu ludn + semiar: 30%

- Thi cudi ky: 70%
5, TAY LIEU THAM KHAO CUA HQC PHAN

1. Hoang Ngoc Long, Nhdp mon ly thuyét trieong lieong tir va mé hinh théng nhét tiwong

tdc , NXB Khoa Hoc va Ky Thuat, Ha No¢i, 2003.

2. M. Peshkin, D. Schroeder: An Introduction to Quantum Field Theory, Addison-Wesley
Publishing Company, 1996.

3. L. H. Ryder, Quantum field Theory, Cambridge University Press, Cambridge, 1984.

o

T.P. Cheng and L. F. Li, Gauge theory of elementary particle physics, Clarendon press,
1984,
A. Zagoskin: Quanum Theory of Many-Body .Systems Springer-Verlag, 1998.
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BO GIAO DUC VA BAO TAO ‘ ’
TRUONG PAI HOC CAN THO PE CUONG CHI TIET HQC PHAN
1. THONG TIN VE HQOC PHAN VA GIANG VIEN
1.1. Ténhoc phén: Ly thuyét nhém ning cao M3 sb: TN908
1.2. Trinh do: TS
1.3. Chu trc hoc phan: $6 TC: 3 (LT:30; BT:30; TH:...)
1.4. Hoc phén tién quyét: khong Ma sb:
1.5. B6 mon phu trach giang day: Vat ly; Khoa/Vién: Khoa Khoa hoc Ty nhién
1.6. Thong tin gidng vién:
Ho va tén Giang vién: PGS.TS. Nguyén Thanh Phong
Pia chi lién hé: BT: 0913350808 Email: thanhphong @ctu.edu.vn
2. MO TA HQC PHAN

Hoc phin nham trang bi cho NCS nhiing kién thirc co ban va chuyén séu vé Iy

thuyét nhom cling nhw rén luyén kha néing sir dung ly huyét nhém trong céc bai todn
vat Iv.

3. MUC TIREU HQC PHAN

3.1, Gidi thiéu tong quat yé hoc phén )
Ly thuyét nhém, 1y thuyét biéu dién nhém va (g dung 1y thuyét nhém trong vt ly.

3.2 INoi dung chi tiét hoc phin

NOI DUNG HQC PHAN ’
Chwong Ly
(L'T/BT/TH)
Chuong 1. Co sé 1y thuyét nhém 7

1.1 Khai niém vé nhém

1.2 Céc thi du vé nhém

1.3 Céc nhém diém tinh thé hoc.
1.4 Nhém lién tuc.

Chwong 2. Ly thuyét biéu din nhém T
2.1. Céc khai niém biéu dién nhém

2.2 Téng va tich truc tiép

2.3 Biéu dién Unita

2.4 Biéu difn kha qui va bt kha qui. Céc bo dé Shur
2.5 Céc ham dic trung ctia biéu dién

2.6 Pai sb nhém

Chwong 3. Nhém SU(N) 7
3.1 Pinh nghia céc biéu dién
3.2 Cac vi to Cartan H
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Chwong

Tiét
(LT/BT/TH)

3.3 Weights and Roots

3.4 Fundamental weights

3.5 Killing matrix and Cartan matrix
3.6 Nhém SU(2)

3.7 Nhém SU(3)

Chwong 4. Nhém SO(2N) va nhém SO(2N-+1)
4.1 Pinh nghia céc biéu dién

4.2 Céc vi tir Cartan H

4.3 Weights and Roots

4.4 Céc toan tl tdng, gidm

4.5 Fundamental weights

4.6 Cartan matrix

Chwong 5. Biéu dién spinors

5.1 Nhém Dirac

5.2 Céc biéu dién spinors cho nhém SO(2N+1)
5.3 Céc biéu dién spinors cho nhém SO(2N+2)
5.4 Biéu dién spinor

5.5 Nhing nhém SU(N) vao nhém SO(2N)

Chwong 6. Nhém Lorentz va nhém Poincaré

6.1 Céc tinh chét ciia nhém Loreniz

6.2 Tir khong gian Minkowski dén khong gian Hilbert
6.3 Pai sb Poicaré

6.4 Cdc ¥ nghia ctia dai sé Poicaré

6.5 Céc biéu dién ctia nhém Lorentz va nhém Poincaré
6.6 Xép loai cdc hat co ban

co
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PHUONG PHAP GIANG DAY VA PANH GIA

4.1. Phwong phép giing day: hoc phan dugc gidng day két hop gom 1y thuyet (30
tiét), bai tap (30 iét), trong qué trinh hoc hoc vién s€ thdo ludn tai 16p két hop
vGi hoat dong hoc thuat (bai tap) bao gdm cdc hoat dong di néu trong phan
giGi thiéu hoc phan

4.2. Phwong phap danh gia:

- Gitra ky cé bai kiém tra hodc tiéu luén: 30%

- Thi cudi ky: 70%
Hoc vién dang ki mén hoc va hoan thanh ly thuyét trén 16p sé dwoc chdam diém thdo
ludn nhém (30%), két qua nay dwogc tinh gép voi hoat dong hoc thudt (70%). Khi
két thiic mén hoc ma hoc vién chwa hoan thanh hoat dong hoc thudt sé duoc cho
diém I dén khi hoan thanh hoat dong hoc thudt sé dwoc cdp nhdt lai diem sau cung.

5. TAI LIEU THAM KHAO CUA HQC PHAN

15

!\)

Nguyén Vin Hiéu, Nhitng bai giang vé Ly thuyét nhém va 1y thuyét biéu dién nhém,Hoi
Vat Iy Viét nam, 1999.

Wu-Ki Tung, Group Theory in Physics. World Scientific Publishing Co. Pte. Ltd,

Publishing Company, 2003.
Riley K.F., Hobson M.P., Bence S.J. Mathematical methods for physics and engineering

(3ed., CUP, 2006)
L..D. Landau and E. M. Liffshits, Theoretical Physics III (Quantum Mechanics), Nauka,

1974 (Chuong 12: Ly thuyét déi ximg).
Howard Goergi, Lie Algebras in Particle Physics, 2ed, Westview Press, 1999.
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BOQ GIAO DUC VA PAO TAO ‘ , )
TRUONG PAI HQC CAN THO P CUONG CHI TIET HQC PHAN

1. THONG TIN VE HQC PHAN VA GIANG VIEN
1.1. Ténhoc phén: Ly thuyét lwong tir hé nhidu hat trong chit rin
Ma s6: TN914
1.2. Trinh dé: Tién si
1.3. CéAu triic hoc phén: S TC: 3 (LT:2; BT:1)
|.4. Hoc phén tién quyét: Khong M s6:
1.5. Bo mdn phu trdch giang day: Vit ly; Khoa/Vién: Khoa hoc Tu nhién.
1.6. Thoéng tin gidng vién:
3) Ho va tén Giang vién: PGS.TS. NGUYEN THANH TIEN, Truong Pai Hoc

Cén Tho - Dia chi lién hé: DT: 0907 851285 Email: nttien @ctu.edu.vn
4)TS. HUYNH ANH HUY, Truong Dai Hoc Cén Tho.

2. MO TA HQC PHAN

- Ngudi hoc s& hiéu cac khai niém lién quan dén hé cdc hat vi md trong chat ran.

- Nguoi hoc s& hiéu va van dung cac phuong phap vét 1y lugng tir hé nhxeu hat dé
khdo sat hé nhiéu hat nham nghién ctru kham pha cac hiéu Gng vét Iy méi noi.

- Biét van dung ly thuyét hé nhiéu hat dé phat trién y twdng nghién ctu trong dé tai
luén an ctia minh.

3. MUC TIEU HQC PHAN

3.1, Giéi thidu tdng quat vé hoc phin

Hoc phéin nay thude khéi kién thive co s, sé gidng day cho hoc vién cac ndi
dung veé

- Cach phén biét va mdi lién hé gifta cac hién tugng vi mé va vi mo trong céc chét
ran.

- Céac phuong phéap lugng tir khao sat hé nhiéu hat.

-Ung dung khdo sat mot s6 hiéu ting vat Iy lién quan dén hé nhiéu hat va tuong tac
hé nhidu hat trong chat ran.

Phén thye hanh gbm:

- Lam bai tap ciia mdi chuong

- Lam bai tép 16n két hop véi tinh toan va giai thich cdc ket qua trén may tinh
3.2. IN$i dung chi tiét hoc phén

Ghi tén chuong; sau do mo ta ndi dung chwong mé khong can ghi thanh céc tiéu
muc nho, chi cAn liét ké cdc tiéu muc I16n, nhw vy s& gon hon va mdi dé cuong
nhiu nhét 1a 2 trang; tiy chuong c6 thé c6 phan bai tdp nhém, thuyét trinh,. ..., nhu
vidu dudi day:

W
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NOI DUNG HQC PHAN

Chwong 5. Khi dién tir twong tac

5.1. On vé khi dién tir khéng twong tic

5.2. Tuong tac dién tir trong Iy thuyét nhiéu loan

5.3. Céc vi du vé khi dién tir tvong téc trong cac hé thap chidu
5.4. Sy tuong tac dién tr v4i phonon

Dé hoc 161 chuwong nay hoc vién tham khdo cdc tai liéu [4][5]

Chwong THet
(L'T/BT/TH)
Chwong 1. Gidi thiéu chung 3/0
1.1. Thang thoi gian
1.2. Thang kich thude
1.3. 86 hat
1.4. Céac hién tugng mdi ndi lién quan dén céc hé phue
1.5. Truong lugng tr tap hop va céc gidi han dp dung trong vat
ly chat ran
Pé hoc 161 chwrong nay hoc vién tham khao cdc tai liéu: [1][2]
Chuong 2. Luwong tir héa lan thir hai 472
2.1. Lugng tir hoa 1An thir nhat hé don hat
2.2. Luogng tr hoa 1an thir nhat hé nhiéu hat
2.3. Luong ti hoa 1an thir hai-Cac khéi niém co ban
2.4. Luogng tir hoa 1an thit hai-Céc toén tlr quan trong
2.5. Luogng ti hoa 1an thir hai va co hoc thong ké
Dé hoc 161 chicong nay hoc vién tham khao cdc tai liéu [1][2][3]
Chwong 3.  Sw bdo toan s0 hat 472
3.1. Pai sd giao hoén va phan giao hoan
3.2. Céc toan i truong trong cac trwong hop khac nhau
3.3. Chan khong va ham séng nhiéu hat
3.4. Hién trgng tuong tac
3.5. Su twong duong voi phuong trinh Schrodinger nhiéu hat
3.6. Céc hat bao toan ddng nhit trong hién twong cén bang nhiét
Dé hoc tét chirong nay hoc vién tham khao cdc tai liéu [1][2][3]
Chwong 4. Mot s6 vi du vé lwong tir héa lin thir hai trong 4/2
vat ly chat rin
4.1. Phép chuyén Jordan Wigner
4.2. ™0 hinh Hubbard
4.3. Dong fermion khong tuong tac
4.4, Dong cac Boson: Ngung tu Bose Einstein
Pé hoc tél chuwrong nay hoc vién tham khdo cdc tai liéu [1] [2][3]
472
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Chwong S0
(LT/BT/TH)
Chwong 6. Ly thuyét trang thai 16ng Fermi- Landau 4/2
6.1. Gi6i thiéu ly thuyét
6.2. Khai niém gia hat
6.3. Chét 16ng Fermi trung hoa
6.4. Nghién ciru lai céc hiéu ing tuwong tac
6.5. Ly thuyét Landau-Silin
Pé hoc 16t chwrong nay hoc vién tham khdo cdc tai liéu [4][5]
Chwong 7. Gian d6 Feynman nhi¢t d9 khong 4/2
7.1. Quy luét gian dé Feynman trong khong gian xung lugng
7.2. Niang luvgng Hartree Fock
7.3. Tuwong quan trao dbi
7.4. Electron trong mot thé tan xa
7.5. Nang lugng tu hop
7.6. Céc ham déap ung
Pé hoc tot chieong nay hoc vién tham khao cdc tai liéu [4][5]
Chwong 8. Vit Iy nhiéu hat nhigt do hitu han 412
3.1. Khai niém thoi gian ao
8.2. Ham Green thoi gian 4o
8.3. Phuong phép tich phin dudng
8.4. Ly thuyét Wick
8.5. M¢ rong gian dd Feynman
8.6. Ung dung khao sat twong tac electron-phonon
Pé hoc tot chuwong nay hoc vién tham khao cdc tai liéu [1][4][5]

4.1.

4.2.

PHUONG PHAP GIANG DAY VA PANH GIA

Phwong phap gidng day:

Hoc phan dugc giang day két hop gom 1y thuyét (30 tiét), bai tap (15 tiét),
trong qué trinh hoc hoc vién s€ thdo luén tai 16p két hop véi hoat dong hoc
thuat (thuc hanh) bao gom cdc hoat dong dd néu trong phén gi6i thiéu hoc
phan

Phwong phap danh gia:

- Thao luén nhém va trinh bay trén 1&p: 20%

- Kiém tra két thic hoc phin: 40%

- Thue hién miniproject: 40%

TAI LIEU THAM KHAO CUA HQC PHAN

1. Piers Coleman, Introduction to Many Body Physics, Cambridge University Press, 2016

2. A. Tsvelik, Quantum Field Theory in Condensed Matter Physics, Cambridge University
Press, 2™ edition, 2003.



3. D. Pines, The Many Body Problem, Wiley Advanced Book Classics, 1997.

4. Alexander Altland and Ben Simons, Condensed Matter Field Theory, Cambridge
University Press, 20006.
5. Henrik Bruus and Karsten Flensberg, Lectures about Many-body Quantum Theory in
Condensed Matter Physics, 2012.
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BO GIAO DUC VA PAO TAO . p -
TRUONG PAI HOC CAN THO PE CUONG CHI TIET HQC PHAN

1. THONG TIN VE HOC PHAN VA GIANG VIEN

1.1. Tén hoc phﬁn: Vit ly tinh todn nang cao Ma s6: TN902

1.2. Trinh do: Tién si

1.3. Chu triic hoc phan: $6 TC: 3 (LT:2; TH:1)

1.4. Hoc phén tién quyét: KhOng........ccovvrvereeeeeiiiinnnnnns ME S8,
1.5. B mon phu trach giang day: Vat ly; Khoa/Vién: Khoa hoc tu nhién.

1.6. Thong tin gidng vién:
1) Ho va tén Giang vién: PGS.TS. DUCONG HIEU PAU

Dia chi lién hé: DT: 0127 ’/'\270899 o Email: dhdau@ctu.edu.vn
2) PGS. TS. NGUYEN THANH TIEN

2. MO TA HQOC PHAN

- Nguroi hoc sé hiéu cdc phwong phdp tinh todn co ban trong tinh todn khoa
hoe, dp dung cho vdt 1.
- Nguoi hoc s& hiéu va van dung ldp trinh tinh todn cdc bai todn vat 1y
nang
cao va dp dung tinh todn cadc dé tai khoa hoc.
3. MUC TIEU HQC PHAN
3.1, Gidi thiéu tdng quat vé hoc phan
Hoc phan nay thude khéi kién thirc co 6, s& cung cp cho hoc vién céc kién thirc va
ky ning vé 1ap trinh tinh toan khoa hoc, dp dung cu thé cho linh vuc vt ly:
- Tiép cén va su dung phan meém tinh toan Python
- Tim hiéu vé dit liéu va cau tric dit liéu
- K¥ nédng lép trinh tinh toan khoa hoc
- Kha ndng mé phong céc hién tugng vat ly
- Pénh gié sai s6 tinh todn
- Thue hién tinh toan cdc project vét ly nho
Sau khi hoan thanh hoc phén nay ngudi hoc c6 thé tiép cén va thuc hién tinh toan
V01 cac phu(mg phép tinh toan khoa hoc hién dai. Van dung céc kién thirc chuyén
mén dé phat trién tinh todn céc dé tai khoa hoc cia ludn an.

Phén thuc hanh gom

- Lam bai tap két hop véi thyc hanh trén mdy tinh
3.2. N dung chi tiét hoc phin
NOI DUNG HQOC PHAN

Tiét
Chwong (LT/TH)
Chwong 1. Gidi thiéu Linux va Python 4/2




Tiét

Chwong (LT/TH)

1.1. Gidi thiéu Linux va phuong phép cai ddt Linux

1.2. Gidi thiéu Python va phwong phép cai dét Python

1.3. Thuc hanh mdt vai tinh toan co ban véi Python

1.4. Mot vai so sanh vé lap trinh Python v6i mot phén mém tinh

toan khdc (Mathlab, Mathematica) trong tinh todn khoa hoc

Dé hoc t6t churong nay hoc vién tham khdo cdc tai liéu: [1][2]

Chwong 2. Phén loai dit liéu va ciu triic dir lidu 472
2.1. Dit lidu sb

2.2. Dit lidu chudi

2.3. Céac dang dbi s ciia ham

2.4. Céc céu tric so sanh

2.5. Céc céu tric Input va Output

Pé hoc 161 chwong nay hoc vién tham khao cdc tai liéw [1][2][3]
Chwong 3. Ham va Modul 4/2
3.1. Gidi thiéu

3.2. Dinh nghia ham va modul

3.3. Céc cbng cu thiét ké ham trong Python

3.4, Céc chu trac vong ldp

Dé hoc 1ot chirong nay hoc vién tham khdo cdc tai liéu [1][2][3]
Chwong 4. Tinh toan voi bién twong trung 4/2
4.1. Tinh toAn véi cac ham toan hoc chuin

4.2. Tinh toén tvong tac

4.3. Tinh todn v&i sd phirc

4.4, Tinh to4n vi phén, tich phan va chubi

4.5. Phuong trinh vi tich phan

Dé hoc 6t chuong nay hoc vién tham khao cdc tai liéu [1] [2][3]
Chwong 5. Tinh todn v6i mang vi vé do thi 412
5.1, Vector va ham vector

5.2. Mang va tinh todn v6i mang

5.3.  Céac phuong phap vé dudng cong

5.4. Mang nhidu chidu

5.5.  Vector héa cic ham
Pé hoc 16t chirong nay hoc vién tham khdao cdc tai liéu [4][5]
Chwong 6. M5 phong cic qué trinh ngiun nhién 4/2

6.1. Phuong phép tao s6 ngau nhién
6.2. Tinh toan va thong ké véi sb ngau nhién
6.3. Tich phan s6

34




Tiét

Lhmreng (LT/TH)

6.4. Tinh phan Monte Carlo va mé phéng Monte Catlo

6.5. Tinh toan théng ké véi vi tri hat

6.6. MO phéng dong luc hoc

DPé hoc tét chwong nay hoc vién tham khdo cdc tai liéu [4][5]
Chwong 7. Lép trinh hwéng ddi twong 4/2
7.1. Sy ké thira va phin cip 16p
7.2. Phén cAp l6p dé vi phan 56
7.3. Phan cap l6p dé tich phan s6
7.4. Phan cap 16p dé vé vat

7.5. Lap trinh huéng dbi tugng

Dé hoc 6t chwong nay hoc vién tham khéo cdc tai liéu [4][5]
Chwong 8. Sai sb va bat dinh trong tinh toan 2/1
8.1. Céc loai sai s6

8.2. Sai s v6i cac ham dic biét

8.3. Phuong phéap dénh gié sai s6

8.4. Su bét dinh trong tinh todn

Dé hoc 1t chirong nay hoc vién tham khao cdc tai liéu [1][4][5]

4. PHUONG PHAP GIANG DAY VA PANH GIA
4.1. Phuong phap gidng day: hoc phan dwoc gidng day két hop gom Iy thuyét (30
tier), thire hanh (15x2=30 tiét), trong qué trinh hoc h\(_)C vién s€& thao luan tai
16p két hop voi hoat dong hqc thuét (thuc hanh) bao gom cdc hoat dong da néu
trong phan gidi thiéu hoc phan
4.2. Phwong phap danh gia:
- Kiém tra két thic hoe phan: 40%
- Thue hién miniproject: 60%
5. TAILIEU THAM KHAO CUA HQC PHAN

1. Hans Fangohr, Python for Computational Science and Engineering, WILEY-VCH Verlag
GmbH & Co. KGaA, 2015.

2. Rubin H. landaun, Manuel Jose Pajez, Cristian c. Bordeianu, Computational Physics,
WILEY-VCH Verlag GmbH & Co. KGaA, 2012.

3. Haus Petter Langiangen, Scientific Programming with Python, Springer Heidelberg, 2014,
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BO GIAO DUC VA PAO TAO " - :
TRUONG PAI HOC CAN THO PE CUONG CHI TIET HQC PHAN

1. THONG TIN VE HQC PHAN VA GIANG VIEN

1.1. Tén hoc phén: Ly thuyét hat co' ban M s6: TN903

1.2. Trinh d6: TS

1.3. Chu triic hoc phan: S6 TC: 3 (LT:30; BT:30; TH:...)

1.4. Hoc phan tién quyét: Khong..........ccovvveeeireiiniininnn MAE SO .eveevieeiiiinns
1.5. B®& mdn phu tréch giang day: Vat 1y; Khoa/Vién: Khoa Khoa hoc Ty nhién

1.6. Thoéng tin giang vién:

1) Ho va tén Giang vién: PGS.TS. N guyén Thanh Phong

Pia chi lién hé: DT: 0913350808 Email: thanhphong @ctu.edu.vn

2) TS. Leé Tho Hué 0983576765 Email: lthue@iop.vast.vi
2. MO TA HQC PHAN
Van dung cédc k1en thtrc v& 1f thuyét nhém, 1i thuyet truong dé nghién ciru tuong tac
manh, tuong tac yéu, twong tac dién tir, i thuyét trudong Gauge, 1f tuyét théng nhét
I6n.
3. MUC TIEU HQOC PHAN
3.1.  Giéi thiéu tng quat vé hoc phin
Ve klen thire: Trang bi cho hoc vién nhiing kién thiic hién dai, dua ra béic tranh tong
thé vé& thé gidi vi mo tir d6 hoc vién c6 thé nghién ctru vat Ii hién dai.

V& k¥ ning: Biét van dung kién thirc v& vat If hat co ban dé nghién ctru cdc mau vat
If va cédc qud trinh vat li cu thé.

Céc muc tiéu khac: Trang b céc kién thirc dé xay dung cho hoc vién 1 buc tranh vat

li hoan chinh.
3.2 Ngi dung chi tiet hoc phin

NOQI DUNG HQC PHAN
Tiét
Chuang (LT/BT/TH)
Chwong 1. P6i xiing c4c hat twong tic manh T

1.1 Déi xting SU(2)

1.1.1 Pinh nghia nhém déi xtmg SU(2)
1.1.2 Nhém bién d6i SU(2)

1.1.3 Cac da tuyén cua nhém SU(2)

1.2 Déi xtmg SU (3)

1.2.1 Binh nghia nhém SU(3)

1.2.2 Nhém bién dbi SU(3)

1.2.3 Céc da tuyén ctia nhém SU(3)




Chwong

Tiét
(LT/BT/TH)

1.2.4 L{ thuyét quark, ciu tric ciia céc hat co ban
1.2.5 Hé qua ctia doi xtrng SU(3)

1.2.6 Céc hé thirc khbi luong

1.3 Céc dbi ximg cao hon

1.3.1 Pinh nghia SU (n)

1.3.2 Céc da tuyén ctia SU (n)

Chwong 2. Twong tac yéu
2.1 Li thuyét twong tic yéu van ndng V-A
2.2 Qua trinh rd cua cdc hat

2.3 Dong truc va dong véc to khong thay dbi s6 la. Gia thiét Pcac
2.4 Dong truc va dong véc to thay doi s6 la. Gid thiét Cabibbo.

Chuwong 3. Li thuyét truomg Gauge
3.1 Pao ham hiép bién

3.2 Tuong tac gilra trwdng vat chét va truomg Gauge

3.2.1 Trudng Spinor w;

3.2.2 Truong vd hudng €;

3.3 Bét bién Gauge

3.4 Ph4 v bét bién tw phét

3.5 Pinh li Goldstone

3.6 Sy phd v& dbi xtng tu phat. Co ché Higgs
3.7 Méau Weinberg — Salam

Chwong 4. Twong tac dién iy

4.1 Tuong tac dién

4.2 Thira s& dang dién tir ctia nucleon
4.3 Thira s6 dang dién tir ctia hat 7"

Chwong 5. Sic dong lwe lwgng ti
5.1 Céac quark mau

5.2 Cac gluon

5.3 CAu tao cia céc Hadron

5.4 Tiém can tu do

Chwong 6. Li thuyét thong nhét dién yéu

6.1 Li thuyét théng nhét 16n

6.2 Phan loai cdc quark lepton

6.3 Co ché sinh khéi lwong ctia cac vécto meson
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4.2.

PHUONG PHAP GIANG DAY VA PANH GIA

.1. Phwong phap giang day: hoc phin dugc giang day két hop gbm 1y thuyét (30

tiét), bai tap (30 tiét), trong qua trinh hoc hoc vién sé& thao luén tai 16p két hop
vGi hoat dong hoc thuat (bai tdp + seminar) bao gom cac hoat dong dd néu
trong phan gidi thiéu hoc phan

Phwong phap danh gia:

Giita ky c6 bai kiém tra hodc tiéu ludn + semiar: 30% Thi cudi ky: 70%

Hoc vién ding ki mén hoc va hoan thanh 1y thuyét trén 16p s€ dwoe cham diém thdo
ludn nhom (30%), két qua nay dwoc tinh gop vdi hoat dong hoc thudt (70%). Khi
két thiic moén hoc ma hoc vién chira hoan thanh hoat dong hoc thudt sé dwoc cho
diém I dén khi hoan thanh hoat dong hoc thudt sé dwoc cdp nhdt lai diém sau ciing.

5. TAI LIEU THAM KHAO CUA HQC PHAN

1.

Nguyén Vin Hiéu (1998), Weak interactions and symmetries of elementary particles, Nxb
Khoa hoc va K thuét, Ha Noi.

Hoang Ngoc Long (2005), Nhdp mén li thuyét truong va mé hinh théng nhdt tiong tdc
dién yéu, Nxb DHQGHN.

Bailin D. and Love A., Introduction to Gauge Field Theory, University of sussex Press.
Cheng T.P. and Li L.F. (1984), Gauge theory of elementary particle physics, Clarendon
press.

Ho - Kim Quang and Pham X. Y. (1988), Fundamental Particles and their Interactions,
Concepts and Phenomena, Springer — Verlag.

Lee T.D. (1988), Particle Physics and Introduction to Field Theory, Harwood Academic
Publishers.
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BO GIAO DUC VA DAO TAO _— 1 :
TRUONG PAI HOC CAN THO PE CUONG CHI TIET HQC PHAN

1. THONG TIN VE HQC PHAN VA GIANG VIEN

1.1, Tén hoc phan: V4t Iy neutrino Ma s6: TN9O4

1.2. Trinh d6: TS

1.3. Céu trdc hoc phan: S6 TC: 3 (LT:30; BT:30; TH:...)

1.4. Hoc phan tién s KRBOR. ..., ..o o0 sy ai vk iumEis 559 L ——
1.5. BO mén phu trach giang day: Vat ly; Khoa/Vién: Khoa Khoa hoc Ty nhién

1.6. Thong tin gidng vién: N
1. Ho va tén Giang vién: PGS.TS. Nguyén Thanh Phong

Dia chi lién hé: DT: 0913350808 Email: thanhphong @ctu.edu.vn
2. GS.TS. Hoang Ngoc Long: 0983302708 Email: hnlong @iop.vast.vn

2. MO TA HQC PHAN

Hoc phan Vit 1y Neutrino nhém trang bi cho NCS kién thirc sdu cao vé Vit ly 1y thuyét dé
mo ta sy sinh khéi lwong cho Neutrinos tir mot s6 mé hinh. Déng thoi, con chi ra su tuong
tdc gifta cac hat trong mo hinh, sy trdn lan giira cac hat vdi ty 18 thé hién qua cdc géc tron
va ma trén tron. Dic biét, hoc phan nay con cho théy su phit hop cao gitta mé hinh Iy
thuyét va céc dit litu thue nghiém thu dugc tir cdc may gia téc. PO 1a mot trong nhiing nén
kién thic co s& dé NCS c¢6 khé néng tiép can cac van dé khoa hoc thoi sy thude linh vue
chuyén nganh ctia ban than va cac hudng phat trién cta vét 1y hat co bén, vét ly hat nhan,

vét 1y chét ran lugng ...

3. MUC TIEU HOC PHAN

3.1, Gi6i thidu téng quat vé hoc phén
* Vé tri thire

Hoc phan ndy nham mang lai cho NCS cic kién thic chuyén sdu cua vét ly 1y
thuyét vé cac dic tinh ctia Neutrinos qua mot s6 md hinh nhu: Khéi lugng Neutrino,
do xodn, do phan cuc ctia Neutrino, su tron lan gitta Neutrino vdi cdc hat khac,... T
d6 NCS c6 thé nghién clru t6t cac hudng phat trién cua vat 1y hat co bén, vét ly ndng
lugng cao.
* Vé kp ning

- Reén luyén kha nang tu duy vét Iy hién dai

N
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- C6 k¥ nédng trinh bay, gidi thiéu cdc vAn dé khoa hoc trong cdc semina, hdi
nghi, hoi thao thude linh vire VAt 1y Ly thuyét.

* Vé thdi dp:Trung thie, nghiém tic trong hoc tdp va nghién ciu.

3.2.  Nbi dung chi tiét hoc phin

NOI DUNG HQC PHAN
Tiet
—— (LT/BT/TH)
Chwong 1. Lich st hinh thanh vat I neutrino 4
1.1 Lich str phat hién ra Neutrino
1.2 Tuong tac 4- Fermion
1.3 Céc dbi xtng chuén va co ché phéa vo dbi ximg,.
1.4 Cac ky di va Iy thuyét tai chudn hoa
Chwong 2. Khdi lwgng neutrino va sw tron lan 8/4
2.1 Tinh khéng khdi luong ctia Neutrino trong MHC.
2.2 Neutrino phan cuc phai, khdi lwgng neutrino va co ché seesaw.
2.3 Su trOn vi cia cAc neutrino.
2.4 Mot sb dic diém ctia ma tran tron Neutrino.
Chuwong 3. Mt s6 co ché see saw 8/4

3.1 Co ché see saw 1
3.2 Co ché see saw 2
3.3 Co ché see saw 3
Chwong 4. Twong tac dién tir 472
4.1 Twong tac dién tir

4.2 Thiva sb dang dién tir ctia nucleon
4.3 Thira sb dang dién tir ctia hat T

Chuong 5. Sw chuyén héa ciia neutrino 10/6
4.1 Sur chuyén héa neutrino trong mét troi.
4.2 Su chuyén héa neutrino trong khi quyén.

4.3 Vi pham CP, vi pham ) lepton thé hé trong mot 56 qua trinh
chuyén hoa neutrino.

Chwong 6. Li thuyét thdng nhéit dién yéu 4
6.1 Li thuyét thong nhét 1én

6.2 Phan loai cdc quark lepton

6.3 Co ché sinh khéi lwgng clia céc vécto meson
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4. PHUONG PHAP GIANG DAY VA PANH GIA

4.1. Phuwong phap giang day: hoc phén duge gidng day két hop gom 1y thuyet (30
tiét), bai tap (30 fiét), trong qué trinh hoc hoc vién s€& thao luén tai 1op két hop
v6i hoat dong hoc thuat (bai tdp + seminar) bao gdm céc hoat dong di néu
trong phén gi6i thiu hoc phén

4.2. Phwong phap didnh gia:

Giita ky ¢6 bai kiém tra hofc tiéu luéin + semiar: 30%. Thi cudi ky: 70%

Hoc vién ddang ki mon hoc va hodan thanh Iy thuyét trén 16p sé duoc chdm diém thdo
lugn nhém (30%), két qua nay dwoc tinh gop voi hoat dong hoc thudt (70%). Khi

két thiic mén hoc ma hoc vién chwa hoan thanh hoat dpong hoc thudt sé dugc cho
diém I dén khi hoan thanh hoat déng hoc thudt sé dwoc cdp nhdt lai diém sau cing.

TAI LIEU THAM KHAO CUA HQC PHAN
1. Hoang Ngoc Long, Co sd vt Iy hat co ban, NXB Théng k&, 2006.
2. T.P.Cheng and L.P.Li, Introduction to gauge theory of elementary particle physics, Oxford
University Press, 2005.
3. Steven Weinberg, The Quantum Theory of Fields, Vol 2 Modern Applications, Cambridge
University Press, 1996.

4. P. Pal and R. N. Mohapatra, Mussive Neutrinos in Physics and strophysics, World
Sicentific Lectures notes in Physics, third edition, Vol 72, 2004.
5 F. Mandl, G. Shaw, Quantum Field Theory. Wiley Interscience, 1986.

6.  L.H. Ryder, Quantum field Theory. Cambridge University Press, 1984.
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BO GIAO DUC VA PAO TAO

TRUGNG PAI HOC CAN THO PE CUONG CHI TIET HQC PHAN

1. THONG TIN VE HQOC PHAN VA GIANG VIEN

1.1. Tén hoc phan: Ly thuyét tai chuin héa M sb: TN9OS

1.2. Trinh d0: TS

1.3. Céu tric hoc phin: 86 TC: 3 (LT:30; BT:30; TH:...)

1.4. Hoc phin tién quyét: kKhong. ............ccoceeeeviieeeeeii, ME S8,
1.5. Bo moén phu trach gidng day: Vat 1y; Khoa/Vién: Khoa Khoa hoc Ty nhién

1.6. Thong tin giang vién: .
1) Ho va tén Gidng vién: PGS.TS. Nguyén Thanh Phong

Dia chi lién hé: DT: 0913350808 Email: thanhphong @ctu.edu.vn
2) GS.TS. Hoang Ngoc Long: 0983302708 Email: hnlong @iop.vast.vn

2. MO TA HQC PHAN
Truée hét hoc phin hé théng lai cdc phuong phap giai tich trong 1y thuyét

truong: tich phan duong trong co hoc lugng t, lugng tr héa ham truong (vo
hwéng, vector, spimor) va cdc déi xtmg trong phuong phap giai tich. Hé théng héa
clia qué trinh t4i chudn hoa: xdc dinh cdc phin kv tir ngoai, 1y thuyét tai chudn héa
nhiéu loan, tdi chudn héa trong dién dong luc hoc lugng tir, téi chuén héa bd dinh
bac cao. Mbi twong quan gifta tai chudn hoa va d6i xing. Nhém tdi chudn héa. Cudi
cling 12 ham mii da thire t6i han véi 1y thuyét trudng vo hudng,

3. MUC TIEU HOC PHAN

3.1.  Gioi thiéu téng quat vé hoc phin
* Ve tri thirc ‘ , ) i
Muc dich cta hoc phan nay 1a cung cap nhiing ki€n thirc tong quat cua ly

thuyét tai chuéin hoa. Ly thuyét ndy s& ly giai ngudn gbc ciia cac phan ky tir ngoai
trong 1y thuyét truong va chi ra khi ndo cdc phan ky nay dugc loai trir. Hoc phén
cling cung cép giai phép chuyén doi cac phan ky ctia cic gian dd Feynman sang cic
cong cu tinh toan. Céng cu tinh toédn nay cting dugc van dung dé nghién ctru cac
tiém can (large and small mometum asymptotic) ciia céc bién do trong ly thuyét
truong.

* Ve ky ning

- Ren luyén kha ndng tw duy vat 1y hién dai
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- C6 k§ nang trinh bay, gidi thiéu céc vén dé khoa hoc trong céc xemina, hoi
nghi, hoi thao thude linh vuc Vatly Ly thuyét

* V2 thdi dp: Trung thuc, nghiém tic trong hoc tap va nghién ctu.
3.2.  Noi dung chi tiét hoc phan
NOI DUNG HQC PHAN

Chwong Thst
(L'T/BT/TH)

Chwong 1. Cic phwong phap giai tich 10/10
1.1 Tich phén duong trong co hoc lugng tur

1.2 Luogng tir hda ham truong cua trudng vo hudng
1.3 Ly thuyét trudong lugng ti va co hoc théng ké
1.4 Lwong tir hoa trudong dién tur

1.5 Lugng tr hda ham trudong cia trudng spinor

1.6 Céc dbi xtng trong 1y thuyét truong

Chuwong 2. H@ théng héa qua trinh tai chuin héa 10/10
2.5 Xac dinh cdc phin ky tir ngoai

2.6 Ly thuyét tdi chudn héa nhiéu loan

2.7 T4i chuan héa trong dién dong luc hoc lugng b

2.8 T4i chuan hoa trong cdc bo dinh béc cao

Chwong 3. Tai chuidn héa va d6i ximg 10/10
3.1 Phd v dbi ximg tir phét

3.2 Vi du v& téi chudn héa va déi ximg

3.3 Tac dung hi€u dung

3.4 Phép tinh trén tdc dung hiéu dung

3.5 Téc dung hiéu dung va phiém ham sinh

3.6 Phan tich téng quat vé t4i chuan héa va dbi xiimg

Chwong 4. Nhém t4i chuin héa
4.1 Ly thuyét ctia Wilson vé tdi chuan héa

4.2 Phuong trinh Callan-Symanzik

4.3 S bién dong ctia cdc hing s twong téc

N
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Tiét

. (LT/BT/TH)

4.4 Tai chuan hoa cia céc toan tir cuc bd (local operators)

4.5 Sy bién dong ctia cac tham s khéi lugng

Chwong 5. Ham mii da thirc t¢i han véi trwomg vé hwéng
4.1 Ly thuyét ham mii da thirc t6i han

4.2 Pic tinh téi han bdn chiéu

4.3 M6 hinh phi tuyén sigma

4.2.

PHUONG PHAP GIANG DAY VA PANH GIA

. Phwong phap gidng day: hoc phan dugc giang day két hop gom ly thuyet (30

tiét), bai tap (30 tié1), trong qua trinh hoc hoc vién s€ thao luan tai 16p két hop
véi hoat dong hoc thuét (bai tap + seminar) bao gdm céc hoat dong da néu
trong phén gi¢i thiéu hoc phén

Phwong phap danh gia:
- Gifta ky c6 bai kiém tra hoic tiéu luan + semiar: 30%.
- Thi cubi ky: 70%.

Hoc vién ding ki mon hoc va hoan thanh Iy thuyét trén 16p sé duwoc cham diém thdo
lugn nhém (30%), két quda nay dwoc tinh g0p voi hoat dong hoc thudt (70%). Khi
két thiic mén hoc ma hoc vién chwa hodn thomh hoat déng hoc thudt sé dwoc cho
diém I dén khi hoan thanh hoat dong hoc thudt sé dwoc cdp nhét lai diém sau cimg

5.

[a—

TAI LIEU THAM KHAO CUA HOQC PHAN

Hoang Ngoc Long, Co s vdt Iy hat co ban, NXB Théng ké, 2006

T. P. Cheng and L. F. Li, Gauge theory of elementary particle physics, Clarendon press,
1984.

M. E. Peskin and D. V. Schroeder, An Iniroduction to Quantum Field T, heory, Addison-
Wesley Publishing (1995).

L. H. Ryder, Quantum field theory, 2nd edition, Cambridge University Press, (1998).
S. Pokorski, Gauge Field Theories, Cambridge University Press, Cambridge (1989).
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BO GIAO DUC VA PAO TAO

TRUGNG DAL HOC CAN THO PE CUONG CHI TIET HQC PHAN

1. THONG TIN VE HQC PHAN VA GIANG VIEN

1.1. Tén hoc phan: Ly thuyét twong dbi va Vii tru hoc M s6: TN906

1.2, Trinh dg: TS

1.3. Céu tridc hoc phan: S6 TC: 3 (LT:30; BT:30; TH:...)

1.4. Hoc phén tién quyét: Khong. ...........coovvvveeereennnnn, MA SO,
1.5. B0 mon phu trich giang day: Vét ly; Khoa/Vién: Khoa Khoa hoc Tu nhién

1.6. Thong tin giang vién: .
1) Ho va tén Giang vién: PGS.TS. Nguyén Thanh Phong

Dia chi lién hé: BT: 0913350808 Email: thanhphong@ctu.edu.vn
2) GS.TS. Hoang Ngoc Long: 0983302708 Email: hnlong @iop.vast.vn

2. MO TA HQC PHAN

A A 7 A 2
Hoc phin gom cac phan chinh sau:

- Nguyén I twong dbi tong quét.
- (iai tich tensor trong khéng gian cong Riemann.
- Hép dan luong tir va graviton.

- M6 hinh Vi tru hoe chuan.

3. MUC TIEU HQOC PHAN

3.1. Gi6i thiéu tdng quat vé hoe phéin
* Ve tri thirc

Trang bi cho hoc vién nhing kién thiic cén thiét, c6 hé théng vé cdc nguyén Ii cia 1
thuyét twong ddi tbng quét, khong gian Riemann, trudng hap din va dién déng luc
hoc trong i thuyét twong dbi tong quét. Va cudi ciing 13 mé hinh Vi try hoc chuén.
* Ve Iy niing

- Reén luyén kha nang nghién ctru, tu duy vat 1y hién dai

- €06 k¥ ndang trinh bay, gidi thiéu céic vén dé khoa hoc trong cdc xemina, hoi
nghi, hdi thao thudc linh vue Vatly Ly thuyét.
* Vé thdi dp:Trung thuc, nghiém tidc trong hoc tap va nghién ctiu.

3.2. N@i dung chi tiét hoc phin
NOI DUNG HQC PHAN
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Tiét

ol (LT/BT/TH)

Chwong 1. Nhém Lorentz va biéu dién ciia nhém Lorentz 10/10
1.1 Céc nguyén If ctia If thuyét twong d6i hep
1.2 Phép bién dbi Lorentz va mot s6 hé qua
1.3 Khoéng gian Minkovski
1.4 Nhém Lorentz va biéu dién
1.5 Nhém Poincare va cdc biéu dién
1.6 Nhém Lorentz va phép quay hé toa do bén chiéu
1.7 Céc phuong trinh bt bién
Chwong 2. Ly thuyét twong doi tong quat 10/10
2.1  Han ché cua Iy thuyét twong di hep
2.2 Quén tinh va hip din
2.3 Nguyén I twong ddi tdng quat va nguyén li trong duong
2.4 Metric va lién két afine
2.5 Co gian thoi gian va dich chuyén do trong hép din
Chwong 3. Gidi tich trong khéng gian Riemann 10/10
3.1 Khong gian Riemann '
32 Nguyén ly hiép bién tong quét
3.3 Tensor va dai 56 tensor
3.4 Mat do tensor
3.5 Chuyén roi song song
3.6  Bét ddng thirc Bianchi
Chwong 4. Phwong trinh Einstein va hip din
4.1  Tensor ndng —xung lugng
4.2 Thiét 1ap phuong trinh Einstein
43  Nguyén Iy tdc dung t&i thiu trong thuyét twong dbi tong

quaét
4.4 Hinh thic ludn Viebein
4.5  Giai phuong trinh Einstein, Nghiém Schwarschild
Chwong 5. VAatly trong hip din
5.1 Co hoc trong 1y thuyét tong quat
5.2 Dién dong luc hoc trong 1y thuyét tong quét
5.3 Ly thuyét truong lwgng tir trong 1y thuyét tong quét
5.4 Séng hip dan
5.5 Tan xa va biic xa hip déan
5.6 Hap dan lugng thr
5.7 Trudng hip dan voi céc 1y thuyét thong nhét

5.8

M hinh khong thoi gian 5 chiéu Kaluza-Klein
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Tiét

Clnremg (LT/BT/TH)

5.9 Siéu doi xing va siéu hap dan

Chwong 6. Vu tru hoc twong ddi tinh
6.1S0 luge v vii tru

6.2Céc nguyén 1i vii tru co béan
6.3Khong gian c6 dd cong khong ddi
6.4Phuong trinh Friedmann

6.5Cac mo6 hinh vii tru

4. PHUONG PHAP GIANG DAY VA PANH GIA

4.1. Phwong phap gidng day: hoc phan dugc giang day két hop gdm Iy thuyét (30
tiéy), bai tap (30 tiét), trong qua trinh hoc hoc vién s& thao lufn tai 16p két hop véi
hoat dong hoc thuét (bai tdp + seminar) bao gdm céc hoat dong da néu trong phan
gidi thiéu hoc phan

4.2. Phwong phap danh gia:

- Giita ky c6 bai kiém tra hoic tiéu ludn + semiar: 30%

- Thi cudi ky: 70%

Hoc vién ddng ki mon hoc va hoan thanh Iy thuyét trén 6p s dioc cham diém théo
lugn nhom (30%,), két qua nay dwoc tinh 80p vOi hoat déng hoc thudt (70%). Khi
ket thiic mén hoc ma hoc vién chwa hodn thanh hoat dong hoc thudt sé dwoe cho
diém I dén khi hoan thanh hoat déng hoc thudt sé dwoc cdp nhdt lai diem sau ciing.

5. TAI LIEU THAM KHAO CUA HQC PHAN

I8
2.
3.

Landau L. and Lifshit E. (1986), L¢ thuyét truong, Nxb DH va THCN, Ha Noi.

Ronald Gautreau and William Savin (1998), Vit Ii hién dai, Nxb Gio duc.

West P. (1990), Introduction to Supersymetry and Supergrsvity, World Scientific,
Singapore.

Weinbrg S. (1972), Gravitation and Cosmology: Principles and Application of the General
Theory of Relativity, John Wiley and son, New York.

H.C. Ohanian and R. Ruffini, Gravitation and Spacetime, W. W. Norton & Company,
New York, London, 2™ Edition, (1994)
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BO GIAO DUC VA PAO TAO . : :
TRUONG PAI HOC CANTHG ~ PF CUONG CHI TIET HQC PHAN

1. THONG TIN VE HQC PHAN VA GIANG VIEN

1.1. Teén hoc phan: Ly thuyét day lwong t& M3 s6: TN9O7

1.2. Trinh d§: TS

1.3. Céu triic hoc phﬁn: S6 TC: 3 (LT:30; BT:30; TH:...)

1.4. Hoc phén tién quyét: Khong.............coveriiaeiiinnninns M 882 eeeiiereriins
1.5. BO mdn phu trach giang day: Vit 1y; Khoa/Vién: Khoa Khoa hoc Ty nhién

1.6. Thong tin gidng vién: .
1) Ho va tén Giang vién: PGS.TS. Nguyén Thanh Phong

Dia chi lién hé: DT: 0913350808 Email: thanhphong @ctu.edit.vi
2) Ho va tén Giang vién: TS. Lé Tho Hué

2. MO TA HQC PHAN

Khéi niém vé Ham Green, giai cac phuong trinh Schrodinger, phuong trinh Klein —
Gordon, phuong trinh Dirac bang phwong phép ham Green...

3. MYC TIEU HQC PHAN

3.1. Gigi thidu tong quat vé hoc phin

* V2 tri thive: Cung cép cho hoc vién céc khéi niém co ban va nhitng nguyén lf co
han ciia If thuyét day, If thuyét dai thong nhét cac twong téc

* V8 Iej niing: St dung duge cie phuong phap vi, tich phan dé gii quyét céc bai

todn vat li, nghién ctru vat li.
* Ve thdai dp: Trung thuc, nghiém tic trong hoc tap va nghién.

3.2 Nbi dung chi tiét hoc phin
NOI DUNG HQC PHAN

Chwong Tict
(L'T/BT/TH)

Chwong 1. Day boson 10/10

1.1 T4c dung day trén 14 thé

1.2 Phuong trinh chuyén dong. Khai trién mode

1.3 BAt bién Poincare D- chiéu

.4 Luong tir hda day boson
1.5 Dai s6 Viasoro

1.6 Céc trang thai kich thich
Chwong 2. Siéu diy 10710
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Chwong

Tiét

) (L'T/BT/TH)
2.1 Siéu doi xtng trén 14 thé
2.2 Khai trién mode toa do spinor trén la thé
2.3 Lugng tir hoa siéu day
2.4 Siéu dai s6 Neveu- Schwartz va Ramond
2.5 Khéi lugng, todn ti chiéu GSO
2.6 Siéu dbi xiing trong khong -thoi gian
2.7 Piéu kién gauge nén 4nh sang
2.8 Day Heterotic
Chwong 3. Trwong day 10/10

3.1 Phiém ham trudong day boson mé

3.2 Phiém ham trudong ddy boson dong
3.3 Phiém ham trudng siéu diy mo

3.4 Phiém ham trudng siéu diy dong

3.5 Bién doi gauge phiém ham trudong diy

Chuwong 4. Cac trwong ma (Ghost fileds)
4.1Tai BRST trong déi xting gauge

4.2 Trudng vong trén 14 thé

4.3 luong tir hoa trudng vong

4.4 Dai sb vong, todn tir s vong

4.5 Trudomg vong siéu trén 14 thé

4.6 Luong tir héa trudng siéu vong

4.7 Dai s6 siéu vong, todn tir s6 siéu vong

Chwong 5. Hinh thire lnfin BRST trong li thuyét day

5.1 Tai BRST cho day boson
5.2 Tai BRST cho siéu day NS
5.3 Tai BRST cho siéu day R
5.4 Todn tir bat bién

5.5 Céng thiic bién dbi Q

5.6 Tai BRST cho day doéng
5.7 Bién déi dbi ngdu Hodge
5.8 Dang vi phén siéu day




4. PHUONG PHAP GIANG DAY VA DPANH GIA

4.1. Phwong phap gidng day: hoc phin dugc giang day két hop gbm ly thuyét (30
tiét), bai tap (30 tié), trong qué trinh hoc hoc vién s& théo luén tai 16p két hop
v6i hoat dong hoc thuat (bai tdp + seminar) bao gdm céc hoat déng dd néu
trong phin gidi thidu hoc phén

4.2. Phwong phap danh gia:
Giita ky c6 bai kiém tra hoic tidu ludn + semiar: 30%
Thi cudi ky: 70%

Hoc vién ding ki mon hoc va hoan thanh y thuyét trén I6p s€ duoc cham diém thdo
ludn nhém (30%), két qua nay duoc tinh g0p voi hoat dong hoc thudt (70%). Khi
két thic mon hoc ma hoc vién chuwa hoan thanh hoat dong hoc thudt sé dwoc cho
diém 1 dén khi hocn thanh hoat déng hoc thudt sé duoc cdp nhdt lai diém sau cing.

5. TAI LIEU THAM KHAO CUA HQC PHAN

1. Pao Vong Diic (2007), Cac nguyén li co ban cua li thuyét sidu day lugng tir, Nxb
KHTN& CN Ha nbi.

Landau L. D. and Lifshitz E. M. (1973), Co hoc luwgng tir, Nxb KH&K.T Ha Noi.
Landau L. and Lifshit E. (1986), L7 thuyét truong, Nxb DH va THCN, Ha Noi.

Ronald Gautreau and William Savin (1998), Var Ii hién dai, Nxb Gio duc.

L. Brink, D. Friedann, A. M. Polyakov (1990), Physics and Mathematics of String,
World Scientific.
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BO GIAO DUC VA PAO TAO

TRUGNG DAI HOC CAN THO PE CUONG CHI TIET HQC PHAN

1. THONG TIN VE HQOC PHAN VA GIANG VIEN
1.1. Ténhoc phan: V4t 1y cac hé vat liéu thip chiéu Mi sé: TN909
1.2. Trinh d6: Tién si
1.3. CAu tric hoc phén: $6 TC: 3 (LT: 45; TH: 0)
1.4. Hoc phan tién quyét: Vat 1y chét rén M s6: TNL603
1.5. B6 mon phy trdch gidng day: Vat ly; Khoa: Khoa hoc Ty nhién.
1.6. Thong tin gidng vién:
Ho va tén Giang vién: TS. Vi Thanh Tra
Dia chi lién hé: BT: 0916777386 Email: vttra@ctu.edu.vn
2. MO TA HQC PHAN

Thong qua hoc phan, hoc vién duge trang bi kién thirc co ban va nAng cao vé vt ly
cua cac hé thép chiéu: khi dién tir hai chiéu, vat liéu cé cdu tric nano dang hat va
dang mang mong. Nam viing vai trd ciia hiéu ung lugng tir v hidu tng bé mit
trong cong nghé nano.

Ung dung va phit trién cac phwong phap giai tich ly thuyét va giai tich s6 dé tinh
todn cau truc dién tr va cdc hi€u 0ng vét ly trong cac hé ban dan nano va thép chicu.
3. © MYUC TIEU HQOC PHAN

3.1. Giéi thiéu tong quét vé hoc phin

Hoc phan nay thude khéi kién thirc tw chon, s& giang day cho hoc vién cac ndi dung
vE:

Gidi thiéu vé cdc hé thip chiéu: khi dién tir hai chiéu, siéu mang va giéng luong tir,
day lwgng tir, cham luong tir.

Céc tinh chit vat Iy cta hé thap chidu: tinh chit quang, dong hoc, cu tric ving
nang lugng, mat do trang théi. ..

Di sdu vao hé 2 chidu véi md hinh giéng lwong tir va khi dién tir hai chidu.
Mot s6 phuong phap ché tap bén dan thap chiéu va tng dung ctia hé thp chiéu.
3.2. N9i dung chi tiét hoc phin

NOI DUNG HQC PHAN
Chwong Tiét
\ o (LT/TH)
Chwong 1. So luge vé cac hé thap chiéu 7/0
1.1. Gioi thiéu tong quét vé cdc hé thdp chiéu.
1.2, Gi&i thiéu vé khi dién tir hai chiéu.
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Chwong Tiét
‘ (L'T/TH)
1.3, Gidi thiéu vé céc vét liéu nano.
1.3.1.  Siéu mang va giéng luong ti.
1.3.2.  Day lugng tir.
1.3.3.  Chém luong ti.
Chu’o’ngrz. Co s6 vt Iy chit rin ctia hé thip chidu 10/0
2.1. Thong ké hat tai.
2.2. Tinh chét quang, dong hoc ctia hé the”'lp chiéu.
2.3. Mat do trang thai
2.4. Phuong trinh Schrodinger va bai todn ciu tric ving.
2.4.1. Céu tric ving mot chiéu.
2.4.2. Cau tric viing hai va ba chiéu.
2.5. D6 dan dién va do din lwgng tir,
2.6. Hiéu trng Coulomb blockade.
Chwong 3. Qiéng lugng tir \ 10/0
3.1. Tinh chat lugng it ctia hé cam til.
3.2. Hat chuyén déng trong giéng thé.
3.2.1. Giéng vudng géc siu vo han
3.2.2. Giéng vubng géc sdu hitu han
3.2.3. Giéng parabol
3.2.4. Giéng tam gidc
3.3. S ldp ddy ving con.
3.4. Su giam cAm vugt ra khoi hai chidu.
3.5. Giéng luong tir trong di chu tric
3.6. Tinh chit quang ciia giéng lugng ta.
3.6.1. Ly thuyét chung.
3.6.2. Mau Kane vé céu tric viing hoa tri.
3.6.3.  Vung trong hd lugng tir.
3.6.4. Su chuyén giita cdc ving trong hd lugng ti.
3.6.5. Su chuyén giira cdc ving con trong hd lwong ti.
3.6.6. Su khuéch dai quang va laze.
3.6.7. Exciton.
Chwong 4. Khi dién tir hai chidu 10/0

4.1. Sw hinh thanh khi dién t&r hai chiéu
4.2. Gian do ving ctia 16p bién diéu pha tap.
4.3. Déc trung va tinh chét ciia dién tir trong hé hai chidu
4.4. Céc yéu t anh hudng 18n cdu trac dién tir va dic trung din cia
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Chwong Tiét

\ (L'T/TH)
khi dién tir hai chiéu.
4.4.1.  Su chin bai khi dién .
4.4.2. Su tan xa boi tap tir xa.
4.4.3. Co ché tin xa khac
Chwong 5. Mot s6 phuong phap ché tao ban dan thép chiéu 8/0

va ung dung

21,

5.2. Céc tmg dung ctia hé thip chiéu.

Mot s6 phuong phap ché tao ban dan thip chidu

5.2.1.
e 5 A
Sl

5.2.‘4.
chiéu.

Hiéu tng Hall cb dién.

Hiéu tng Hall luwgng tir.

Hiéu tng duong hdm.

Cédc tmg dung trong cong nghiép ban dan cia hé thap

4.1.

4.2.

o

PHUONG PHAP GIANG DAY VA PANH GIA
Phwong phap giang day:

Hoc phin duge giang day gdm 1y thuyét 45 tiét.

Phwong phap danh gia:
Seminar: 20%; Bai tap 30%; Thi cudi ky 50%
TAI LIEU THAM KHAO CUA HQC PHAN

Tieng Viét

L,

Tiéng Anh

i

]

Nguyén Quang Bau, Nguyén Vii Nhan va Pham Vén Bén, Vit Iy bén ddn thdp chiéu,
Nha xudt ban dai hoc quoc gia Ha No6i, 2007.

Nguyén Van Hng, Ly thuyét chdt rdn, Nha xuét ban dai hoc quéc gia [1a Noi, 1999.

Alexander A. Demkov, Kristy J. Kormondy, Kurt D. Fredrickson, Two-Dimensional
Electron Gas at Oxide Interfaces, Stringer, 2016.

Giinther Bauer, Friedemar Kuchar, Helmut Heinrich, Low-Dimensional Electronic
Systems, Stringer, 1992,

Harrison, Paul Quantum Wells, Wires and Dots: Theoretical and Computational
Physics of Semiconductor Nanostructures_ 4™ edition, John Wiley, 2016.




4. J. T. Devreese, F. M. Peeters, The Physics of the Two-Dimensional Electron Gas,
Springer, 1987.

5. John H. Davies, The physics of low-dimensional semiconductors: An introduction,
Cambridge university press, 1998.

6. Supriyo Datta, Quantum transport atom to transistor, Cambridge university press,
2005.
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T%%g.ﬁg ggcﬂ\:’)ACDCé‘&Tﬁgo PE CUONG CHI TIET HQC PHAN
1. THONG TIN VE HQC PHAN VA GIANG VIEN
1.1. Tén hoc phan: Vat If lwong tir vé cdc tinh chét cia vat lidu M3 sé: TN910
1.2. Trinh d¢: Tién st
1.3. Céu triic hoc phan: S8 TC: 3 (LT: 45; TH: 0)
1.4. Hoc phén tién quyét: Vat 1y chét rén Mi s6: TNL603
1.5. Bo mon phu trach giang day: Vat ly; Khoa: Khoa hoc Ty nhién.
[.6. Thong tin giang vién:
Ho va tén Giang vién: TS. Vi Thanh Tra
Dia chi lién hé: BT: 0916777386 Email: vitra@ctu.edu.vn
2. MO TA HQC PHAN

Ta da biét ring, khi kich thude vat lidu ngay cang dugc tim cach thu nho thi dnh
hudng cta cdc qud trinh lwong tir 14 quan trong khi nghién ctru tinh chat vat liéu.

Théng qua hoc phan, hoc vién c6 thé dung vét 1y luong t vé céc tinh chét cia vat
lidu dé giai thich céc co che céc hiéu mg, cdc tinh chat ctia vat lidu nhu thudn tir va
nghich tr, sit tir va _phan sit tir, cong hudng tir, dao dong quang va dao dong kich
thICh dién moi va sat dién, hién trong siéu dan.

L ng dung cac tinh chét trong khoa hoc va ki thuit.
3. MUC TIEU HQC PHAN
3.1. Giéi thiéu téng quat vé hoc phin
Hoc phan nay thudc khéi kién thic tu chon, sé gidang day cho hoc vién céc ndi dung
vé:
Hiéu tmg Hall va dic trung dan dién ctia vat liéu.

Céc tinh chét ciia vat liéu nhu thuan tr va nghich tlr, sat o va _phan st tlr, cong
huong tir, dao dong quang va dao dong kich thich, dién moi va sit dién, hién tuong
siéu dan.

3.2. N@gi dung chi tiét hoc phéin

NOI DUNG HQC PHAN
Tiét
Chwong (LT/TH)
Chuong 1. Hiéu wng Hall va dic trung dan dién 7/0

1.1. Hiéu trng Hall c6 dién.
1.2. Hi€u Gng Hall luong ti,
1.3. Bai todn cau tric ving va do dan dién.

Chwong 2. Nghich tir va thuin tir 5/0
12.1. Ly thuyét cb dién vé hién twgng nghich tr - Phuong trinh
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Tiét
Chwong (LT/TH)

Langevin.
2.2. Ly thuyét lugng tir v& hién tuong nghich tlr ctia cac electron 16i.
2.3. Ly thuyét Langevin vé& hién twong thuén tir.
2.4. Ly thuyét luong tir v& hién twong thuan tir.

2.4.1. Ton dat hiém,

2.4.2. Pinh luat Hund.

2.4.3. Ton nhém sat.

2.4.4. Tach trudng tinh thé.

2.4.5. Sudap tit momen dong lugng quy dao.

2.4.6. Thira 6 tich quang phd.

2.4.7. Thuan tir Van-Vleck doc 14p nhiét do.

2.4.8. DO cam thuin tir ctia electron dan.

Chwong 3.  Sit tir va phén siit tir 7/0
3.1 Trat tw st tiv.
3.1.1. Diém Curie clia chat sat tir.
3.1.2. Mbi lién hé gitta do tir héa va nhiét do.
3.1.3. Do tir hoa bao hoa.
3.2,  Magnons - Him song spin luwgng ti.
3.2.1. Ham séng spin lugng (.
3.2.2. Kich thich nhi¢t ham soéng spin lugng ti.
3.3, Tu trudng tin xa notron.
3.4.  Trét ty Ferri st (b,
3.4.1. Nhiét do Curie va do nhay cua sat ti.
3.4.2. Sit garnets.
3.5.  Trét tu phan sét tir.
3.5.1. D nhay dudi nhiét do Neel.
3.5.2. Ham séng spin ctia chit phan sét tir.
3.6. Domen st tir.
3.6.1. Di hudng ndng lugng.
3.6.2. Chuyén viing giita cdc domen.
3.6.3. Nguon goc ctia domen.
3.6.4. Tu khéng va tir tré.
3.7.  Domen don.
3.7.1. T trudng trai dat va tir sinh hoc.
3.7.2.  Tuong téc tir.

Chwong 4. Cong hwdng tir 6/0
4.1.  Cong hudng tir hat nhan, phwong trinh chuyén dong.
42. Bé rong cua dong va sy Chuyén dong cta khe hep.
4.3.  Téch siéu tinh té.

4.3.1. Vidu vé sai hong diém thudn tur.
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Chwong Tiet
- (L'T/TH)

4.3.2. Tam F trong muoi ankan-halogen.
4.3.3. Nguyén tir donor trong silicon.
4.3.4. Chuyén pha kim loai.
4.4,  Cong huong hat nhén bdn cuc.
4.5.  Cong hudng chat sit tir.
4.5.1. Hiéu ting thay dbi hinh dang trong cong hudng sit tir.
4.5.2. Cong hudng séng spin.
4.6. Cong hudng chit phan sat tir.
4.7.  Cong hudng electron chat thuan tr.
4.7.1. Chuyén doi hep.
4.77.2. Su tdch murc khi khong c6 trudng ngoai.
4.8.  Nguyén ly tdc dong Maser.
4.8.1. Ba mirc maser.
4.8.2. Laser.

Chwong 5. Dao dfng quang va dao dong kich thich 6/0
5.1.  Phéan xa quang.
5.1.1. Mdi quan hé Kramers-Kronig.
5.1.2. Chuyén tiép bén trong ving ciia electron.
5.2.  Dao dong kich thich.
5.2.1. Dao ddng kich thich Krenkel.
5.2.2. Mudi ankan halogenua.
5.2.3. Tinh thé phan tu.
5.2.4. Bién dao dong kich thich yéu.
5.2.5. Dao dong bén trong electron-16 tréng dic.
Hiéu tmg Raman trong tinh thé.

3.3
5.4.  Mait mét ning lugng cia thanh phan 6n dinh trong tinh thé.

Chwong 6. Dién moi va sit dién 6/0
6.1.  Dién truong vi mo.

Truong khir cuc E|

6.2.  Dién truong dinh x1t clia mot nguyén tir.
6.2.1. Truong Lorentz E,
6.2.2. Truong cua ludng cuc bén trong sai hong E,
6.3. Hing s6 dién moi va phan cuc.
6.2.3. Phan cuc dién.
6.2.4. Ly thuyét cb dién.
6.4.  Chuyén doi ciu tric pha.
6.5. Tinh thé sit dién.
Phén loai céu tric sit dién
6.6. Chuyén pha sit dién.
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Chwong

Tiét
(L'T/TH)

6.6.1. Dao dong mang quang hoc (cdc phonon quang).

6.6.2. Ly thuyét Landau vé chuyén déi pha.

6.6.3. Chuyén pha loai hai — chuyén pha khéng phu thudc nhiét do.
6.6.4. Chuyén pha loai mét — chuyén pha phu thudc nhiét do.
6.6.5. Phan sét dién,

6.6.6. Domen sit dién.

6.6.7. Hién twong ap dién.

Chwong 7.

Tk,

7.2.

P

Khdo sét thuc nghiém.
7.1.1. Hién tuong siéu dan.
7.1.2. Anh huéng clia tir trudng 1én siéu dan.
7.1.3. Hiéu ing Meissner.
7.1.4. Nhiét dung.
7.1.5. Vung ning lugng.
7.1.6. Tinh chit séng cuc ngén va hdng ngoai.
7.1.7. Hi€u tng déng Vi.
Khao sét 1y thuyét.
7.2.1. Nhiét dong luc hoc cua Chuyén mtrc siéu dan.
7.2.2. Phuong trinh London.
7.2.3. DO dai lién két.
7.2.4. Ly thuyét BCS vé siéu dan.
7.2.5. Trang thai co ban BCS.
7.2.6. Luong tir héa dong bén trong vong sidu dan.
7.2.7. Khoéang thoi gian cta dong bén.
7.2.8. Siéu dan loai hai.
7.2.9. Trang thai xody.
7.2.10.Uéc lugng H,, va H,,.
7.2.11.Hat don cia dng.
7.2.12.0ng siéu dan Josephson.
7.2.13.Hiéu ting Josephson mot chiéu.
7.2.14.Hiéu ting Josephson xoay chiéu.
7.2.15.5u giao thoa luwgng tir vi mo.
Siéu dan & nhiét do cao.
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4. PHUONG PHAP GIANG DAY VA PANH GIA
4.1. Phwong phap gidng day: hoc phin duoc giang day gdm 1y thuyét 45 tiét.
4.2. Phwong phap danh gia:
- Béo cdo seminar: 20%
- Baithp 30%
- Thi cubi ky 50%
5.  TAILIEU THAM KHAO CUA HQOC PHAN
Tiéng vigt
1. Dao Tran Cao, Co s6 vt Iy chdl rin, Nha xuét ban dai hoc quic gia Ha Noi, 2004,

2. L& Khic Binh, Nguyén Nhét Thanh, Vér Iy Chdt ran, Nha xuét ban dai hoc quéc gia Thanh
phd Ho Chi Minh, 2002.

Tiéng Anh
I. B. D. Cullity and C. D. Graham, Introduction to magnetic materials, John Wiley and Sons,
2009.

2. Charles Kittel, Introductions to Solid State Physz.'cs_S”’ edition, John Wiley and Sons, 2005.

3. David K. Ferry, Transport in Nanosiructures_ 2" edition, Stephen M. Goodnick, Jonathan
b ]

Bird, 2005.
4. Karin M. Rabe, Chailes H. Ahn, Jean-Marc Triscone, Physics of ferroelecirics, Springer,
2007.
5. Michael Tinkham, Iniroduction to Superc:um/l:c'riviry__?'"’ edition, McGraw-hill Book Co,
2004.
Can Tho, ngay 03 thdng 12 niim 2016
Duyét cia don vi Ngwoi bién soan
TL. HIEU TRUGNG ,
_~TRUONG KHOA 7 /:/7//{/,

K‘/ TS. Vii Thanh Tra

B THi Biu Hué
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BO GIAO DUC VA PAO TAO " ; .
TRUGNG PAI HOC CAN THO PE CUONG CHI TIET HQC PHAN

1. THONG TIN VE HQC PHAN VA GIANG VIEN

1.1. Tén hoc phan: Mé hinh héa va md phéng vét liéu Ma s6: TN911

1.2. Trinh d6: Tién st

1.3. Céu tric hoc phan: S6 TC: 3 (LT: 30; TH: 30)

1.4. Hoc phan tién quyét: Khong.............ccoevvveeevvennnnn., M 80,

1.5. B mon phu trach giang day: Vat 1y; Khoa: Khoa hoc Ty nhién.

1.6. Théng tin gidng vién: ‘
1) Ho va tén Giang vién: TS. Huynh Anh Huy, Truong Pai Hoc Can Tho
Dia chi lién hé: DT: 091844514 8-Email: hahuy @ctu.edu.vn
2) GS. TS Vo Vién Hoang, Truong Pai Hoc Bach Khoa TP. HCM

2. MO TA HQC PHAN

- Hoc vién nam duge co s& 1f thuyét ctia qué trinh mé phong, ki thudt mo6 phong, cac
chu tric vat liéu, cac phuong phap m6 phong,

- Hoc vién cdn ndm duge cic dé vé tuong quan thoi gian trong mo phong, cac twong
tAc gitta cdc nguyén t, phan tir cAu tao nén vat liéu, cdc qué trinh chuyén pha khic
nhau.

- Hoc vién con nam viing phuong phap mé phong vat liéu khéi, 2 chidu, day ciing
nhw céc chn triie nano, protein, md phong hién tugng hép thu céc phén tir khi 1én

cAc clu fruc nano.

3. MUC TIKEU HQC PHAN
3.1. Giéi thiéu tong quat v& hoc phin

Hoc phan nay thudc khoi kién thire tw chon, s& giang day cho hoc vién cdc ndi dung
vé

1

L{ thuyét mé hinh héa va mo phong

Céc ki thuat va phuong phap mo phong
- Phan tich va xit Iy két qua mé phéng.

Phan thuc hanh s& tién hanh trén mdy tinh, hoc vién st dung phén mém VMD,
jmol, xmakemol, ... d€ mo ta cau tric vét liéu, phan mém Lamps dé mé phong dong
lwre hoc phén tr:

- M®b phong dong luc hoc phan i,
- M6 phéng vat liéu khoi va ciu tric nano.

- MO0 phéng trong cdc linh vy sinh hoc, méi truong.
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3.2. Noi dung chi tiét hoc phén
NOI DUNG HQC PHAN

. Tiét
Chwong (LT/TH)

Chwong 1. Co s¢ qué trinh m6 phong 6/0
Tinh chét, dic diém co ban ctia hé microscale
Tinh chét, ddc diém co ban cta hé mesoscale

Tinh chét, dic diém co ban cia hé macroscale
Co hoc ¢6 dién va co hoc théng ké

Twong quan: kich thudce-thoi gian-phuong phap mé phong va tinh todn

Chwong 2. Phuong phap mé phong cb dién 6/10
Céc dang thé twong tic giita cdc nguyén tir

Diéu kién bién va diéu kién ban dau

Céc thuét toan thuong ding véi phuong phap MD cb dién
Uu diém va han ché ctia phuong phap MD cb dién

Mot s6 phan mém théng dung ding phuong phap MD

th‘O‘ﬂg 3. Mo phong vit liéu khdi co kich thude nano 6/10

Di€u kién bién ding trong mo6 phong hé vat liéu khdi va vat liu cé
kich thude nano

Mo phong mang mong
M6 phong hat nano va hé cac hat nano

M6 phong céc vit liéu mot 16p nguyén tii: graphene, silicene. ..

Chwong 4. M5 phong vét liéu ding thé tiwrong tac va phan ting 6/5
Céc dang thé tuong tac phan tng
Mo phéng phan tmg héa hoc va c4c hidu (g bé mit

Mo phong mit tiép xiic gitra hai loai vat liéu

Chwong 5. MO0 phong protein, cdc hé sinh hoc va céc g dung moi 6/5
truong

Tong quan vé mo phong protein

Céac budc md phong protein

Cac phuong phap md phong protein

C4c phén mém md phong protein

Mo phéng hién tugng hép thu céc phan tir khi CO, CO,, N, 1én céc céu
truc khoi va cac cau tric nano




4.1.

4.2.

PHUONG PHAP GIANG DAY VA PANH GIA

Phwong phap giang day: hoc phan dugc giang day két hop gdm 1y thuyét (30
tzét), thuc hanh (30 tiér)

Phwong phap danh gia:

- Bdo cao seminar: 50%

- Bdo céo két qua thuc hanh 50%

TAI LIEU THAM KHAO CUA HQOC PHAN

1. Scherer, Philipp O.J., Computational Physics: Simulation of classical and quantum
systems, Springer, 2013.

. Sirca, Simon, Horvat, Martin, Computational Methods for Physicists, Springer, 2012,

. Dominik Marx and Jurg Hutter, Ab initio Molecular Dynamics: Basic Theory and Advance

Methods, Cambridge University Press, 2009,

Harvey Gould, Jan Tobochnick, and Wolfgang Christian, Introduction to Computer
Simulation Methods, Addison-Wesley, 2006.

. Perla B. Balbuena and Jorge M. Seminario, Molecular Dynamics: From classical to quantum

Methods, Elsevier, 2006.

Can Tho, ngay 04 thdang 12 néim 2016

Duyét ciia don vi Ngwoi bidn sean
TL. HI];U TRUONG ,
TRUONG KHOA (NU\&
: W
_ /
/ ( | TS. Huynh Anh Huy
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B Thi Biru Hué



TRUONG DPAI HQC CAN THO

1.
1.

1

L.

1

L.

1

B CHRO A Vi Bl TR0 PE CUONG CHI TIET HQC PHAN
THONG TIN VE HQC PHAN VA GIANG VIEN

1. Tén hoc phan: Mé phong linh kién ban din M3 sb: TN912

2. Trinh d6: Tién si

3. Céu triic hoc phan: 86 TC: 3 (LT:2; BT:1)

4. Hoc phan tién quyét: Khong.............ovvvvveeeveneeennn, Mi sb: TN

5. B0 mon phu trach gidng day: Vit ly; Khoa/Vién: Khoa hoc Tu nhién.

.6. Thoéng tin gidng vién:
1) Ho va tén Giang vién: PGS.TS. LE TUAN, Truong Dai Hoc Bach Khoa
Ha Nbi
Dia chi lién hé: DT: 091 2560536 Email: letuan55 @ gmail.com
2) PGS.TS. Nguyén Thanh Tién, Truong Pai Hoc Cén Tho. PT:
0907851285 Email: nttien @ctu.edu.vn

2. MO TA HQC PHAN
- Nguoi hoc s& hiéu céc khai niém va co ché hoat dong lién quan dén linh kién
ban dan, ddc biét 12 cac linh kién ban din mai.

li

- Ngudi hoe hiéu va véan dung céc hiéu “ing vat Iy lugng tir ap dung trong céc
nh kién ban dan hién dai lién quan dén cdu tric ban din mdi, cdc cu tric nano

thap chiéu

- Hoc phan gitp nguoi hoc phat trién cdc tinh toan va md phong linh kién vai

cac chuong trinh, phan mém may tinh.

3.

MUC TIEU HQC PHAN
3.1. Gi6i thiéu tdng quét vé hoc phin

Hoc phén nay thugc khoi kién thirc co s@, tu chon cho céc hoc vién dinh hudng
nghién ctru md phdéng céc hién tugng dién tir va quang dién ti trong cac linh kién
ban dan.

Hoc phan sé thao luén cac ndi dung ve.

- So luge cice tinh cht vat ly ctia vat lidu ban dan.

- Céc cdu trac linh kién ban dén hién dai.

- Céc hién tuong va céc hiéu g vat 1y xdy ra khi c4c linh kién ban dan hoat dong.

- Céac hiéu tng vat ly hién dai lién quan dén cac céu triic nano thuc thi trong cac
linh kién.

- Tinh toan m6 phong cac hiéu tng trong sensor nhay bé mat tmg dung cho cam
bién sinh hoc, moi trudng,

Phén thyc hanh gdm

- Lam bai tap ctia mdi chuong.
Lam bai tap 16n két hop véi tinh toan va giai thich caz két qua trén may tinh.

Q
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3.2. Ngi dung chi tiét hoc phén

NOI DUNG HQC PHAN
s A
‘ Chwong ] (L":I[“}(;T)
Chwong 1. So lwge vé vt liéu ban dan 5/2
1.1.  Chét bén dén
1.2. Mat do trang thai ciia céc vét liéu ban dan
1.3. Hién twong van chuyén hat tai trong chét ban dan
1.4. Céc loai tiép giap ban dan
1.5. Hiéu tng Hall
1.6. So lugce cac tinh chét quang trong chét ban dan
Hé hoc 161 chwong nay hoc vién tham khdo cdc tai liéu: [1][2]
Chwong 2. Tinh todn mo6 phéng Diode 4/1
2.1. Diode Schottky
2.2. Diode hiéu tng chui ngdm
Dé hoc 16t chwong nay hoc vién tham khdo cdc tai liéu [1][2][3]
Chuong 3. Tinh todn md phéng Transistor 10/3
3.1, Transistor hiéu ing truong Metal-Semiconductor (MESFETs)
3.2. Transistor hiéu tng truong di thé (JFET)
3.3. Transistor hiéu ting trudng di chat (HFETS)
3.4. Transistor ludng cuc (HBTs)
3.5. Transistors chui ngdm dién tir
3.6. Khoa Coulomb
3.7. Transistor don electron
Dé hoc 161 chirong nay hoc vién tham khdo cdc tai liéu [1][2][3]
Chwong 4. Mo phong cac linh kién quang dién tir 9/4
4.1. Dau do luong tir hong ngoai
4.2. Diode phat sang
4.3. Laser ban dan
4.4. Laser chAm lugng tir
4.5. Laser lugng tir nhiéu l6p
Pé hoc tét chirong nay hoc vién tham khdao cdc tai liéu [1] [2][3]
Chwong 5. Tinh to4dn md phéng sensor thé hé moi 52
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Chwon Tict
& (LT/BT)

5.1. Co ban vé sensor

5.2. Sensor nhay bé miit

5.3. Sensor hi€u g trudng ap dién
5.4. Sensor hiéu ing truong dién tir

5.5. Khdo sét ddc tinh sensor (ing dung trong sinh hoc va moi trrdng

bPé hoc 161 chuwrong nay hoc vién tham khao cdc tai liéu [4]

PHUONG PHAP GIANG DAY VA PANH GIA

4.1. Phwong phap giéng day: hoc phan duoc giang day két hop gom 1y thuyet (32
tiét), bai tap (13 tiét), trong qué trinh hoc hoc vién s& thao luén tai 16p két hop
v6i hoat dong hoc thuat (thue hanh) bao gdm céc hoat dong di néu trong phan
gi6i thiéu hoc phan Ngoai ra, hoc vién c6 thé sir dung céc phan mém chuyén
dung, phan mém ngudn md hay cong cu nanoHub trén web dé tinh toan, mo
phong. Gitip ngudi hoc tim hiéu mbi lién hé gitta déc tinh vat 1y linh kién va
vat liéu.

4.2. Phwong phap danh gia:

- Kiém tra két thiic hoc phin: 60%

- Thyc hién miniproject: 40%

5. TAILIEU THAM KHAO CUA HOC PHAN
1.Owmar Manasreh, Introduction to nanomaierials and devices, John Wiley & Sons
Press, (2012).
2. Sze S.M., Semiconductor devices physics and technology, 2nd edition, New Y ork
Wiley; (2002).
3. Chuang S.L., Physicy of photonic devices, New York-Wiley. (2009).

4. Colin Wood, and Debdeep Jena, Polarization Effects in Semiconductors, From Ab
Initio Theary to Device Applications, Springer, (2008).

5. Harvey Gould, Jan Tobochnick, and Wolfgang Christian, Introduction to Computer
Simulation Methods, Addison-Wesley, 2000.

Cdn Tho, ngay 06 thdng 12 ndm 2016

Duyét ciia don vi Ngudi %ﬂ soan
TL. HIEU TRUONG g
TRUONG KHOA J i
‘ " _~
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d( y PGS. TS. Nguyén Thanh Tién
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BO GIAO DUC VA DAO TAO

TRUONG DAI HOC CAN THO PE CUONG CHI TIET HQC PHAN

1. THONG TIN VE HQC PHAN VA GIANG VIEN
1.1. Tén hoc phan: Lip trinh trong V4t 1y tinh to4n Ma sb: TN913
1.2. Trinh do: Tién si
1.3. Chu tric hoc phén: S6 TC: 3 (LT: 15; TH: 60)
1.4. Hoc phan tién quyét: Khong...............ceevvvvieeeeen.n, MAE SO ...,
1.5. B0 mon phu trach giang day: Vat 1y; Khoa: Khoa hoc Tu nhién
1.6. Thong tin giang vién:
1) Ho va tén Giang vién: TS. Huynh Anh Huy
Dia chi lién hé: DT: 09} 84475 148 - Email: hahuy@ctu.edu.vn
2) PGS.TS. Duong Hiéu Pau - Email: dhdau@ctu.edu.vn

2. MO TA HQC PHAN

- Thdng qua hoc phén, hoc vién biét céc thiét 14p mé hinh tinh todn cuy
thé, thiét ké mot chuong trinh mé phong ciing nhw xtr 1y két qua sau mé phong dé
khéo sét tinh chit cia hé trong linh vuc vt 1y tinh todn, linh vurc 1y sinh, va héa hoc
tinh toan.

- Hoc phén gitip hoc vién nam viing cac ki thuat lép trinh trong tinh
todn, st dung thanh thao céc phan mém va chuong trinh tinh todn nhu Matlab,
Mathematica, Python, Gaussian, Vasp, DFTB+, Lamps, Quantum Expresso....

3. MUC TIEU HQC PHAN

3.1. Gio6i thiéu tong quat vé hoc phin

Hoc phan nay thude khoi kién thic tw chon, s€ gidng day cho hoc vién céac ndi dung
vé

- Thiét 1ap m6 hinh tinh todn, chwong trinh m6 phéng.
- Ki thuét lap trinh, giai thuat.
Phén thyc hanh sé tién hanh trén méy tinh, hoc vién hoc sir dung phan mém:
- Matlab, Fortran, Python, Gaussian, DFTB+, Lamps, ...
3.2. Ni dung chi tiét hoc phan

NQI DUNG HOC PHAN
Tiét
Chll’()’ll‘g ‘ (LT/TH)
Chwong 1. He diéu hanh & cdc phan mém trng dung 2/12

Quan 1y dir liéu trén Window

Céc cau lénh co ban trén trén Linux
Cluster va két ndi SSH

Phén mém dd hoa Gnuplot va Origin
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Chwong

Tiét
(LT/TH)

Phéan mém VMD va Jmol mé phong céu tric
Soan thdo Latex

Chwong 2. St dung phan mém Matlab

Céu tric 1énh co ban

Lap trinh trén Matlab

Thiét 1ap mo hinh va céc géi chwong trinh chuyén dung

2/8

Chwong 3. St dung phan mém Mathematica

Céu triic 1énh co ban

Lap trinh trén Mathematica

Thiét 1ap md hinh va céc géi chwong trinh chuyén dung

2/8

Chwong 4. Xt 1y sb lidu bang Python
Cu phép co sd cuia chuwong trinh Python
Céc goi chuong trinh chuyén dung

2/8

Chwong 5. Chuong trinh tinh todn Gaussian
Céc budc tinh todn bang Gaussian
Xay dyng ma trin Z biéu dién phan tir

2/8

Chwong 6.  Chuong trinh tinh todn DFTB+
Thiét 1ap dir liéu dau vao

Céc bude tinh todn bang DFTB+

B6 cong cu tmg dyung xit 1y két qua dau ra.

2/8

Chwong 7. Chuong trinh tinh todn Lamps
Thiét 1ap dit lidu dau vao

Céc bugc tinh todn bang Lamps

Bo c6ng cu g dung xtr 1y két qua dau ra.

2/8

Chwong 8. MO6t sd chuong trinh tinh todn khac
Quantum Expresso

Vasp, ...

1/0

PHUONG PHAP GIANG DAY VA PANH GIA

4.1. Phwong phap giéng day: hoc phin dugc giang day két hop gom 1y thuyét (15

tiét), thue hanh (60 tiét)
4.2. Phwong phap danh gia:
- Bdo cdo seminar: 50%
- Bdo cdo két qua thuc hanh 50%
5. TAILIEU THAM KHAO CUA HQC PHAN

1. Scherer, Philipp O.J., Computational Physics: Simulation of classical and quantuin

systems, Springer, 2013.




2. Sirca, Simon, Horvat, Martin, Computational Methods for Physicists, Springer, 2012.

. Dominik Marx and Jurg Hutter, Ab initio Molecular Dynamics: Basic Theory and Advance
Methods, Cambridge University Press, 2009.

. Harvey Gould, Jan Tobochnick, and Wolfgang Christian, Introduction to Computer
Simulation Methods, Addison-Wesley, 2006.

. Perla B. Balbuena and Jorge M. Seminario, Molecular Dynamics. From classical to quantum
Methods, Elsevier, 2006.

Can Tho, ngay 22 thdang 11 néiim 2016

Duyét ciia don vi Ngwoi bién soan
TL. HIEU TRUONG
TRUONG KHOA /\\ﬂl
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LN

NP

Bui Thi Bitu Hué
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DE CUONG CHI TIET
CAC CHUYEN DE TIEN SI



PE CUONG CHUYEN PE NGHIEN CU'U

Tén chuyén dé&: M6 hinh chuén mé& rong
Nguoi huéng ddn: PGS.TS. Nguyén Thanh Phong
1. Pit van dé

Puoc hinh thanh tir nhitng ndm 1960-70, M6 hinh chuan (Standard Model-
SM) cia vét 1y hat 12 1y thuyét két hop tir 1y thuyét dién yéu va Séc dong lwc hoc
lwong tir da duge xdy dung trude do. Mo hinh chuén rit thanh céng trong viée giai
thich céc két qua thuc nghiém va dy doan chinh x4c su tdn tai cta loai hat mdi-hat
Higgs boson, duge dua ra dé giai thich ngudn gbc khéi lwgng cha cac hat co ban
théng qua co ché Higgs. Giai nobel vat Iy 1979 dugc trao cho cdc nha vat 1y xay
dung 1y thuyét M6 hinh chudn. Pén ndm 2012, hat Higgs boson di dwgc thuc
nghiém phat hién 14n dau tién boi may gia téc ning lwong cao (LHC) tai CERN-
Thuy Si. Pay la thanh tyu cia sy tién bd vuot bac ctia vat ly hién dai néi chung va
vat Iy hat noi riéng. Phat hién nay dd mang lai giai Nobel vat Iy 2013 cho céc nha
vat ly tién doan su t6n tai hat Higgs boson. Bén canh nhiing thanh cong ruc r& do,
Mo hinh chuén van con 12 mot Iy thuyét chwa hoan thién khi chwa giai thich dugc
nhiéu dit liéu thue nghiém hién nay. Dién hinh trong sb do 13 su ton tai khoi luong
va dao dong cta cac neutrino cling nhu sy ton tai rat 16n lugng vt chét t6i trong vii
tru ma khong phéi 12 hat vat chat bat ky da biét trong M6 hinh chuan. Vi véy, dé c6
thé giai thich tat ca cac dit liéu thue nghiém hién tai, cac nha vat Iy tiép tuc tim cach
hoan thién Mb hinh chuén bing cach x4y dung cac mé hinh 1y thuyét méi chira toan
bo md hinh chudn. Céc mé hinh 1y thuyét niy goi chung 14 Mé hinh chuin mé rong
(Beyond the Standard Model). Tinh xac thyc cia ching duoc kiém chtmng thong
qua céac dic didm dic trung ma tir d6 du doan duge mot sb tin hiéu vét ly mai co
thé duge phét hién trong cdc méay gia toc ning lwong cao dang hoat dong hodc sip

dugce xdy dung trong twong lai.
2. Muc tiéu ctia Dé tai

Dé tai nghién ciu tong quan vé mot vai dang moé hinh chuan m¢ rong dang

drge nghién ctru phd bién nhat hién nay, nhu cdc moé hinh 2 ludng tuyén Higgs, mo



hinh dbi xing trai phai (Left-Right symmetry), md hinh 3-3-1, md hinh 3-3-1-1,
md hinh 3-4-1, mé hinh SU(5). Mot sb muc tiéu cu thé 1a xac dinh dugce phd hat va
dinh tuong tac cia cac hat vat ly, tin hiéu vat ly mai,...
3. N¢i dung chii yéu ciia D@ tai
Tim hiéu phd hat ban dau, x4y dung Lagrangian twong tac, thé Higgs clia céc
md hinh chudn m& rong khi chwa phé vor dbi ximg tu phét. Tinh khdi luong va trang
thai vat ly cia cac hat trong mé hinh sau phd v dbi xing. Cac van dé trén duge
nghién ctru cy thé trong céc md hinh sau:
- M6 hinh 2 ludng tuyén Higgs.
- Mo6 hinh ddi xtng trai phai (Left-Right symmetry).
- M6 hinh 3-3-1.
- MO0 hinh 3-4-1.
- Mo hinh 3-3-1-1.
- M6 hinh SU(5).
4. Tai liéu tham khao
{11 R.N. Mohapatra, Unification and Supersymmetry, Springer (2002).
2] P.Langacker, Physics Reports 72, 185 (1981).

[3] H. N. Long, L. T. Hue, D. V. Loi, The electroweak theory based on SU(4)_L X
U(1)_X gauge group, Phys. Rev. D 94, 015007 (2016).

[4] P.V.Dong, D. T. Huong, Farinaldo S. Queiroz, N. T. Thuy, Phenomenology of the
3-3-1-1 model, Phys. Rev. D 90, 075021 (2014).
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PE CUONG CHUYEN PE NGHIEN CUU
Tén chuyén dé: Siéu dbi xitng
Ngudi hudng dan: TS. Trin Thanh Hai
1. Pit van dé

M6 hinh chuén (SM) mb ta cic hat co ban va tuong tac da rat thanh cong, nhit
14 khi hat Higgs (ngudn gbc ciia khbi lwgng cho moi hat khac) da duge kiém chiing
& thuc nghiém bdi méy gia tdc ning lwgng cao LHC - Thuy Si. Pidu nay tiép tuc
khéng dinh thém sy thanh cong cia SM. Tuy vy, SM khéng tra 161 duge cdc chu
hoi nhu: sb thé hé fermion, sy lugng tr hoa dién tich, khéi lvgng neutrino khéac
khong, vét chit t6i, bat dbi xtimg s baryon va mot s6 vén dé khéc cua vt ly mai.
Nhiing van dé trén da dugc thdo luan s6i ndi trén toan thé gidi trén ca phuong dién
thure nghiém 14n 1y thuyét trong nhiéu thap ki qua boi nhiéu huéng giai thich khac
nhau. Chéing han nhw: 1y thuyét théng nhit 16n SU(5) va SO(10) vi chiing cho céac
twong tac vi pham s baryon va CP, co ché seesaw... Tuy nhién, céc cdch giai thich
trén gip phai van dé 1a cac ly thuyét nay 1am viéc & thang nang luong qua cao (vio
khoang 10'° GeV), vi vdy rat khé kiém ching bing thuc nghiém. Ngoai ra, nhiing
véan dé trén con duoc giai thich boi cdec mo hinh siéu dbi xing SM-SUSY. Cac mo
hinh nay lam viéc ¢ thang ning lwong TeV c6 thé kiém chimg & thuc nghiém boi

céc mdy gia toc ning lugng cao (nhu LHC).

Dic diém chung clia md hinh SUSY 1 xuét hién cdc hat ban ddng hanh siéu
déi ximg ctia cdc hat ban du trong md hinh khong siéu déi xtmg. Do do, ly thuyét
SUSY sip xép cdc hat c6 spin sai khdc nhau 1/2 vio trong cling méot da tuyén goi 1a
situ da tuyén. Sau khi SUSY bj phé v, cdc tham s6 phd vo SUSY cho dong gop
vio khdi luong cta cdc hat ban déng hanh SUSY dé dam béo khbi lugng cac hat

nay 16n hon gigi han loai trir cia cdc may gia toc hién nay.

Ngoai ra, do sy chéo hoa khong dong thoi hai ma tran khoi lwvgng nén ma tran
khoi lwgng ctia cdc slepton khong c6 dang chéo, va cdc phén tir ndm ngoai dudng

chéo ctia ma (rdn nay la nguyén nhan sinh ra qua trinh vi pham s6 lepton thé hé.
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Thong qua déng gop béac cao, cdc hat méi dong vai tro 1a cdc hat truyén giy ra cac
kénh rd vi pham vi pham s6 lepton thé hé trong phan mang dién.
2. Muc tiéu cia De tai

Dé& tai nay nghién ctu tong quan vé méd hinh chuidn mé rong theo hudng
SUSY hoéa. Muc tiéu ctia De tai 1a giai thich phan nao nhiing kho khén cia SM va
du dodn nhitng hat mdi cling nhu cac qua trinh vat ly mdéi ngoai SM, nam trong
mién do dugc cia cdc may gia toc hién nay.
3. N¢i dung chii yéu ciia Deé tai

- Siéu dai s0: Dai sO Poincare va céc spinor; Si€u khoéng gian; Siéu truong;
Siéu truong chiral. - Mot sO quy tdc xdy dung Lagrangian siéu doi xtmg va tac
dong: Lagrangian va phuong trinh chuyén dong; S6 hang dang F va D; Lagrangian
toan phan. - M6 hinh chuan toi thiéu siéu doi xing: Céu tric hat; Pho hat Higgs;
Khbi luong cia cac boson chuan; Khoi lirgng ctia cac fermion; Cac ban dong hanh

situ dbi ximg; Phén ky trong siéu di xing.
4. Tai liéu tham khao
[1] Hoang Ngoc Long “Co s¢ vat 1y hat co ban”, NXB Théng ké, Ha Noi 2006.

[2] J. Wess and J. Bagger, Supersymmetry and Supergravity, World Scientific
Publishing (1986).

[3] S. Martin, A supersymmetry primer, arXiv:hep-ph/9709356.

[4] A. Brignole, A. Rossi, "Anatomy and phenomenology of mu-tau lepton flavor

violation in the MSSM", Nucl. Phys. B 701 (2004), 3-53, arXiv:hep-ph/0404211.

[5] 7. L. Diaz-Cruz, D. K. Gosh and 5. Morreti, "Lepton Flavour Violating Heavy Higgs
Decays Within the nuMSSM and Their Detection at the LHC", Phys.Lett. B679
(2009) 376, Arxiv: arXiv:0809.5158.
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P CUONG CHUYEN PE NGHIEN CUU
Tén chuyén dé: Vii tru hoc chufn
Nguoi huéng ddn: PGS. TS. Dwong Hiéu diu
1. Dét van dé

Su hiéu biét cia ching ta v& vii try dd c6 nhitng budce tién rit 16n trong nhiing
nam gén day. D6 mot phén 12 vi s lidu thuc nghiém vé nhitng van dé lién quan dén
vii tru da di 16n dé c6 thé tin cay. Giai doan hién nay dugc xem la thoi ky chinh xéac
héa cdc md hinh vé& vii tru hoc. Vi bang chiing thuc nghiém quan trong, hién nay Iy
thuyét vu nd 16n (Big-Bang) dugc cho 12 hop 1y nhat. Theo 1y thuyét nay thi vii tru
duoc sinh ra tr mot vu nd 16m - déay dugc cho 12 thoi diém bit dau cta vii tru va trai
qua nhiu ky nguyén khdc nhau. Bat diu 1a ky nguyén Planck, ké dén 12 ky nguyén
thdng nhit 16n, ky nguyén dién yéu va lam phat vil tru... Sau giai doan dAu tién hinh
thanh cdc hat co ban, céc thién ha va cac sao cling dugce hinh thanh, sau d6 vii tru
gidn nd dan.

Bing cac quan sat, do luong, tinh todn cdc nha khoa hoc wée tinh tudi vii try
ctia chiing ta khodng 13,8 ti nam. Vu nd nay 1a nguyén nhan sinh ra khéng gian, thoi
aian, toan bo vit chit, nang lugng trong vii tru ngdy nay. Céc hat tdn tai, tdn xa,
sinh hily trong bé nhiét ctia vii tru va & trang théi cin bang nhiét dong. Khi vii tey
oidn n& va ngudi di cdc hat ndng khong con ton tai vi ching phan ra, hity thanh cdc
hat khéc nhe hon. Trang thai cAn bang nhiét dong két thic khi tbe do hity hat cin
biing vai the do gian nd cta v try. Cdc hat rd rAt chdm hodc bén c6 co hoi tdn tai
dén ngay nay. Qua trinh trén gan lién v6i sy hinh thanh cdc quark, hadron, lepton,
proton, electron. Khoang ba phit sau vy nbd, cic neutron tu do két hop véi cic
proton trong phén Gmg hat nhan dé hinh thanh hat nhan ning dau tién. Phai mét
khoang 370000 nam mdi c6 thé tao thanh nguyén tir trung hoa. Vi phai mit khoang
mdét ti ndm nhitg dam may khéng 16 gdm céc nguyén t6 nguyén thily gom lai do
lyc hdp dan dé tao thanh céc thién ha. Thién ha ma ching ta quan sit dwoc ngdy nay
gdm cAc nguyén tir, phin ti, neutrino, bitc xa dién ti, séng hép dan va dang vat chét
chang ta chua biét 12 vat chét tdi. Téng ning lwong trong vii tru bao gdm it nhét ba
thanh phén. Phan nhiéu nhét, chi phdi vii tru goi 1a ning lugng tdi, chiém khoang
73%; vat chét téi chiém khoang 23%; phan con lai 12 vét chat thong thuong tire 12
lepton, baryon va neutrino.

Ngoai ra, cling theo i thuyét Big-Bang v& vii try déic, néng cho ching ta 3 kha

nang vé vi try: vii trn dong, vii tru phang va vii tru mdé va trai qua cédc thoi ky khéc
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nhau nhu thoi ky vt chit chiém wu thé, thoi ky bic xa chiém wu thé va thoi ky
nang lugng t6i chiém vu thé. Nghién ctru vé vil tru théng qua céc 1y thuyét, md hinh
vé vii try gitip chiing ta hiéu biét r6 hon v& vii tru.
2. Muc tiéu ciia D@ tai

Cung cép kién thirc co ban v& vii try hoc, cac thanh tuu va cdc quan niém mai
vé vil tru thong qua céc két qua quan sat thuc nghiém va cdc md hinh vé vii tru hoc,
vai tro cta cac hoc thuyét vét ly hién dai trong viéc xdy dung cdc md hinh Vi try
hién dai.
3. Noi dung chii yéu ciia Dé tai

- M& dau vii tru hoce:

+ Céc dinh luat co ban cia vii tru hoc;

+ Céc tham sb quan sat dugc cua vi tru;

+ M5 hinh chudn cta vii tru hoc; + M6 hinh chuén cta vat ly hat co ban.

- Vii tru hoc chudn: + Big Bang; + Vi tru so khai;

+ C#n bang nhiét; + Téch neutrino; Tong hop nucleon;

+ Nhiéu loan mat dd va sw hinh thanh cdc thién ha; Lam phat.
4. Tai liéu tham khio

[1] Hoang Ngoc Long va D& Thi Huong, “Bai giang vé thuyét twong déi va vii tru hoc”,
(2011).
[2] E. W. Kolb and M. §.Turner, “The Early Universe”, Addison Wesley (1990).

{3] H. C. Ohanian and R. Ruffini, “Gravitation and Spacetime”, W. W. Norton &
Company, New York, London, 2" Edition, (1994).

[4] S. Weinberg, “Gravitation and Cosmology: Principles and Applications of the
General Theory of Relativity”, John Wiley & Sons, New York, (1976).

[5] Gianfaranco Bertone, Dan Hooper, Joseph Silk , “Particle dark matter: evidence,
candidates and constraints”, Phys. Rept. 405 (2005) 279-390, arXiv0404.175.
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PE CUONG CHUYEN P NGHIEN CUU

Tén chuyén dé: Ly thuyét khéng gian da chiéu
Nguoi huéng dan: PGS.TS. Nguyén Thanh Phong
1. Diit vin dé

Nghién ciru déu tién vé y twéng dua cde chiéu thém (exira dimensions) vao
khong-thoi gian bbn chiéu duge thue hién béi Theodor Kaluza va Oskar Klein,
trong nhitng ndm 1920, hién nay la ly thuyét Kaluza-Klein (KK theory). Day 1a ly
thuyét théng nhét twong tic hdp dén va twong tac dién tir bang cach thém chidu
khong gian thit ndm vao khong-thdi-gian bén chidu théng thuong trong ly thuyét
Einstein. Khi d6, khéng-thdi gian toan phén dic trung bdi tensor dd do nim chidu
c6 4 thanh phan ddu biéu dién truong hép din nhu trong 1y thuyét Einstein, con
thanh phén thir ndm chinh 1a truong photon. Ly thuyét KK duoc xem 1a mdt tién dé
quan trong cta cac md hinh ly thuyét khéng gian da chidu hi¢n dai: ly thuyét day
(string theory), mé hinh ADD (ADD model), mé hinh Randall-Sundrum (Randall-
Sundrum model), .... Céc ly thuyét nay khac biét véi mé hinh chuén va cac mé hinh
chudn mé rong khong bao gdm truong hép dan. Hién nay mé hinh Randall-
Sundrum, vé6i chiu khong gian m&i c6 tinh chét cudn (swarped extra dimensions),
[a m6 hinh c6 thé giai thich dugce van dd phén bic cdc thang ning lwong. Nhidu hé
qua vat ly méi tir dy doan ctia cdc md hinh thém chidu dang dugc thye nghiém tim
kiém & LHC. Viée phét hién ra ching s& din dén mot cugc cach mang quan trong

nhét trong lich st vat ly hat.
2. Muc tiéu ciia D2 tai

Dé tai ndy nghién ctu tong quan vé linh vuc cde chidu thém (extra
dimensions) nham mang lai cho nghién ctru sinh nhitng kién thtic co ban vé: cac ly
thuyét khong gian da chiéu, dién hinh 13 thuyét tuwong dbi rong trong céc chiu cao
hon (higher dimensions); théng nhat gauge-Higgs (Gauge-Higgs unification); ly
thuyét véi Lar ge extra dimensions (con goi 14 md hinh ADD); mé hinh Randall-
Sundrum. Cu thé hon c6 thé gidi quyét cac van dé ly thuyét cua vat Iy hat qua céc ly

thuyét nay nhu van d& phéan bac (hierarchy problem), flavor,
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3. Noi dung chii yéu ciia D2 tai
- Gi6i thidu v& Extra-Dimensions.
- Théng nhét Gauge-Higgs.
- Ly thuyét Large extra dimensions.
- M6 hinh Randall-Sundrum.
4. Tai liéu tham khio
[1] Bars and J. Terning, Extra dimensions in space and time, Springer (2009)
[2] B. Shifman, Large Extradimensions, arXiv:0907.3074v2 [hep-phl].

[3] Randall, Lisa; Sundrum, Raman (1999). "Large Mass Hierarchy from a Small Extra
Dimension". Physical Review Letters 83 (17): 33703373,

[4] Y. Hosotani, Phys.Lett. B 126 (1983) 309; Annals Phys. 190 (1989) 233; Phys.Lett.
B 129 (1983) 193.
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Pi CUONG CHUYEN PE NGHIEN CUU
Tén chuyén dé: Quang hoc lirgng tir
Ngudi hudng dan: TS. Huynh Thi Trang Dai
1. Pit van dé

Quang hoc lugng tir 1a chii d& nghién ciru cdc hién tugng quang trén c& s&
lugng tir hoa anh sang nhu chim hat photon nhiéu hon dya trén co s& 4nh sang 1a
song dién tir. Vé co ban né dya trén ly thuyét lwong tir nhung quan trong 14 tmg
dung co hoc lugng tir vao cdc hién tugng quang. Déy 1a linh vuc rat phét trién ctia
khoa hoc vat 1y trong khoang % thé ky qua. N6 dang tiép tuc phét trién, nén hoc
vién cin ndm bét nén ting co ban va tiép can cac két qua nghién ciru mdi lién quan.
2. Muyc tiéu ciia chuyén dé

Ta biét ring, trong qué trinh nghién ctru dnh sang c6 ba phuong cach tiép can:
cd dién, ban cb dién, lvong tir. Ciing fwu ¥ rang cdc hién tugng lién quan dén 4nh
sang ciing lién quan dén thiét bj do ludng 4nh sdng, d6i twong 4nh séng fuong tac,
nén khi dé ta thuong tiép can véi phuong phap ban co dién 1a thuan lgi nhét. Vi du
nhw véi hién tuong hip thu anh sdng boi céc nguyén tir, chiing ta &p dung co hoc
lwong tir cho viée xéac dinh trang thai va ndng luwong nguyén tir nhung xtr 1y énh
sang nhu séng dién tir ¢b dién.

Mot cau hoi thuong dét ra la, cé phai tit ca cac hién tuong lién quan dén énh
sang phai tiép cin theo hudng ban ¢d dién? Thuye ra ring c6 mot sé hién tugng yéu
cAu md hinh thuén tay lugng tir. Vi du nhu hiéu ting lién hé véi trudong chan khong
lugng tir: phat xa tu phéat, sy dich chuyén Lamb. Déy la nhitng hién tuong thuén tuy

lugng ti,

Vi thé, v6i su da dang céac hién twong quang va nhidu phuong phap tiép cén,
doi hoi ngudi nghién ciru phai ndm vitng cac phuong phép tiép can. D& tai nhim
muc dich tim hiéu cdc phuong phap tiép can khi nghién citu dnh sdng, chinh xéac
hon 1a nghién ciru twong tac cua anh séng voi vat chat, nhung dé tai tdp trung tim

hi€u nhiing ndi dung vat Iy méi cia anh sang lién quan dén ly thuyét lugng tu.
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3. N§i dung chii yéu ciia chuyén dé
Thong qua nghién ciru chuyén dé, hoc vién c6 thé nim vitng céc hién tugng
quang hoc theo quan diém lugng ti: sy lan truyén ctia 4nh sang, hap thy, lien két
cdp exciton, sy phat quang. Hoc vién con nghién ciru vé mo hinh giéng lugng tir
bén dén, tinh chét ctia khi electron tu do, céc tAm phdt quang trong vt liéu tinh thé,
tuwong tac 4nh sang véi phonon. Noi dung chi tiét c6 thé gbm
1. Twong tac bire xa- nguyén tir; Lugng tir hoa trudng dién tir
2. Céc trang thai cia trudng dién tir; Hién tuong két hop luong ti
3. Céc qué trinh chuyén doi quang dién tr trong cac ciu tric nano ban din
4. Ly thuyét laser lwong tir; Quang hoc nguyén tir hién dai; Hién twong bay ion
Ngoai nhirng ndi dung nay, nguoi hoc cé thé nghién nghién ciru thém cac ndi
dung méi thong qua cdc bai bdo khoa hoc di cong bd lién quan trong linh viyre

quang logng ti.

4. Tai liéu tham khio
[1] Mark Fox, Quantum Optics - An Introduction, Oxford University Press (2006).
[2] Vlatko Vedral, Quantum Optics, Imperial College Press (2005).
[3] Schmidt, Numerical Simulation of* Optical Wave Propagation With examples in
MATLAB, Society of Photo-Optical Instrumentation Engineers (2010).
[4] Céc tap chi:
+ Optical and Quantum Electronics,
ISSN: 0306-8919 (print version), ISSN: 1572-817X (electronic version).

+ Quantum Optics: Journal of the European Optical Society Part B, doi:
10.1088/issn.0954-8998, Print ISSN: 0954-8998.

+ Journal of Optics, http://iopscience.iop.org/journal/2040-8986

+ Journal of Max-Planck-Institute for Quantum Optics,
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PE CUONG CHUYEN PE NGHIEN CUU

Tén chuyén dé: Ly thuyét dbi ximg trong vét 1y chét rin
Ngudi huéng dan: TS. Vii Thanh Tra
1. Diit vin dé

Ly thuyét dbi xting trong vét rin nghién ciru cic tinh chét va céc qué trinh vat
Iy x4y ra bén trong vét ran. Céc tinh chét dbi xtmg chi duge boc 10 khi cdc nguyén
tr hodc phan tir lién két manh véi nhau va sép xép mdt cach déu ddn, tudn hoan
trong tinh thé. Nhitng nghién ctru vé vét 1y chit rén ddc biét 1a tinh dbi ximg da
dugc bt diu tr rit sém, ngay tir nhitng nim déu cta thé ki hai muoi, hang loat
nhitng cdng bé vé nhitng phép tinh don gian va nhitng tién dodn kha thanh coéng vé
tinh chat doi xting trong tinh thé, Tuy nhién, chi tir khi c6 thuyét luong tir va ham
Green’s, tinh dbi xting trong vét 1y chét rin méi c6 co s¢ vitng chic va thu duogc
nhiing két qua hét sirc quan trong v& mit 1f thuyét ciing nhur ng dung. Hoc phén
giip hoc vign nghién ctu anh hudng ctia tinh déi xtng 18n cu tric va cdc tinh chat
vat 1y ciia vat rén. Tir d6 1am tién d& cho viéc khao sat cdc dic tinh khic nhau cia
vat liéu
2. Muc titu cita Chuyén dé

Hoc phan nay thude khéi kién thire chuyén nganh, s& giang day cho hoc vién

\
A

cdc ndi dung vé:
Tinh chat doi xtmg ctia mang tinh thé vt rin, doi x(mg nhém diém Gng vdi mot géc
quay va phép tinh tién mang tinh thé x4c dinh trong mang lu¢i khoéng gian cta tinh
the.

Tinh chét doi ximg ctia vét liéu duge the hién théng qua cau triic ving nang luong,
tinh tuén hoan tinh tién trong ning lugng thé hién qua cic viing Brillouin, méi lién
hé mat thiét gitta doi xing nhom di€m tinh thé va ciu tric ving nang luong, sur doi

xing trong chuyén vi vecto séng theo ning luong,

Tinh doi xirng ciia vét liéu thuén tir va nghich tr Gmg v6i ning lwong tuong tac va
sw phan bo ctia spin quy dao, moi quan hé giita spin qu§ dao tmg véi dbi xing
nhom diém trong khong gian mang vat lidu.
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Phuong phap ham Green’s (g dung trong 1y thuyét ddi xing ciu tric tinh thé vat
ran khao sét céc tinh chét nhiét, dién, quang, tir, mat do trang théi, clu tric nang
luong va do truyén dan tin hiéu dién trong vat liéu.
3. Noi dung chii yéu ciia Chuyén dé
Chuyén dé gitip ngudi hoc tiép can cac tinh dbi ximg ctia vét réin, bao gdm:
- Tinh d6i xtng trong céu triic tinh thé.
- S dbi xig trong cAu tric ving ning lugng vét ran.
- Nghich tir va thuan tir - Trét o dbi xung.
- Anh huéng cia tinh déi ximg trong ham Green’s va dic trung din cta ciu
tric nano.
- Nguoi hoc s& hoan thanh chuyén dé vai tiép can tinh todn mot hé vit liéu cu
thé.
4. Tai liéw tham khéo
1. Andreas Glatz, Veniamin I. Kozub and Valerii M. Vinokur, Theory of Quantum
Transport in Metallic and Hybrid Nanostructures, NATO Science Series, 2003.B.

D. Cullity and C. D. Graham, Introduction to magnetic materials, John Wiley and

Sons, 20009,
2. Charles Kittel, Introductions to Solid State Physics_8" edition, John Wiley and

Sons, 2005.
David K. Ferry, Transport in Nanostructures_ 2™ edition, Stephen M. Goodnick,
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Jonathan Bird, 2003.
4. Lesley E. Smart and E. A. Moore, Solid State Chemistry, Taylor — Francis, 2005.
5. Dao Trén Cao, Co 56 vt Iy chdt rdn, Nha xudt ban dai hoc quéc gia Ha Noi, 2004,
6. 1.& Khdc Binh, Nguyén Nhat Thanh, Vat Iy Chdt rin, NXB dai hoc quéc gia Thanh
phd Ho Chi Minh, 2002.
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Pl CUONG CHUYEN PE NGHIEN CU'U

Tén chuyén dé: Phirong phap nguyén Iy ban diu
Nguoi huéng dan: TS. Huynh Anh Huy
1. Pit van dé

PP nguyén ly ban dau 1a phuong phép ding dé tinh todn ciu tric dién t& cta
vat liéu théng qua viée giai gan ding phuong trinh Schrodinger trong co hoc lugng
tir bang céch lya chon mot ham thit cho trude thoéng qua viéc gidi bai toan truomg tur

hop.

Théng qua chuyén dé, ngudi hoc s& nim vitng i thuyét va thuc hanh mot sb
nhw phwong phap co ban nhw phuong phap Hartree-Fock, phuong phap phiém ham
mat do (DFT), phuvong phap Monte Carlo, ... dé khao sit clu tric dién t

2. Muc tiéu ciia Chuyén dé

Hoc phin nay thude khdi kién thirc chuyén dé, hoc vién s& ¢6 nén tang co ban
va diy du vé cac phuong phép giai gan ding phuong trinh Schrodinger mé t4 ciu
trie dién ti vat liéu.

Phan thuc hanh sé tién hanh trén may tinh, trén co s& dic diém va tinh chét hé
khdo sat, hoc vién biét thiét 18p céc diéu kién ban dau, biét st dung cac chuong trinh
tinh todn, céc ngdn ngit 18p trinh dé phan tich va xir 1y két qua tinh toan.

3. Ngi dung chi tiét hoc phin

Phuong trinh Schrodinger hé dién tit trong tinh thé

Phuong phép gan ding Born-Oppenheimer

Nguyén Iy bién phan va Phuong phép Hartree-Fock va dinh thic Slater

T6 hop tuyén tich orbital nguyén tir (LCAO)

Thiét lap thong 56 ban dau (basic sets)

Phuong phap phiém ham mét do (DFT)

Phuong phap phiém ham mét d6 dya trén lién két manh (DFTR)
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Phuong phép Monte-Carlo
4. Tai liéu tham khéo
6.K. Binder and D. W. Heerman,Monte CarloSimulation in Statistical Physics,
Springer-Verlag, 2010.

7.M. Marques, C.A. Ullrich, F. Noguiera, A. Rubio, K. Burke, and E.K.U. Gross ,

Time-dependent density functional theory, Springer Heidelberg, 2006.

8.Wolfram Koch, Max C. Holthausen, A Chemist's Guide to Density Functional
Theory, Wiley-VCH Verlag GmbH, 2001.

9.Richard martin, Electronic Structure, Cambridge University Press, 2004.

10. Robert G. Parr, Weitao Yang, Density-Functional Theory of Atoms and
Molecules, Oxford University Press, 1989.
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PE CUONG CHUYEN PE NGHIEN CU'U

Tén chuyén dé: Hé dién tir twong quan manh
Ngudi huéng dan: PGS. TS. Nguyén Thanh Tién
1. Pit van dd

Trong nhiéu thip ky qua, ¢6 nhiéu nghién ctru chi y dén cac hé kim loai
chuyén tiép va cac nguyén td dat hiém véi vo nguyén tir 3d, 4f va 5f dién day mot
phén va mot s loai lién két hoa hoc ddc bi¢t. Mot hién tugng ddc biét trong linh
vire ndy la chuyén pha kim loai-dién médi (MI) da quan sat duge trong nhiu oxit
kim loai chuyén tiép voi su thay ddi ap suét, nhiét do hay pha tap. Ngudi ta cling
phat hién duge cdc electron trong cac nguyén t6 dat hiém cé khdi lwong hiéu dung
Ién gép 10 hodc 100 lan khéi luong cua electron tu do goi la hé fermion nédng. Luc
nay nhiéu dic tinh vat Iy cha y duogc quan sat nhu sy chuyén pha gitra trt tu tir va
siéu dan, sy xudt hién va khong xuét hién cdc moment tir dia phwong, ddc tinh van
chuyén hat tai di thuong. Mot déc tinh cha v nhat 1a hién tuong siéu dan nhiét dd

cao (high-T,) trong oxit kim loai chuyén tiép.

Céc khém phd ndy da md ra nhiéu trién vong nghién ciu vé tinh chit méi cia
vat liéu trong hai muoi ndm qua. Céc hién twgng trén duge phét hién cht yéu la do
su hién dién cta céc vo dién tir 3d, 4f va 5f dién déy mot phﬁn va su ton tai cua
moment tr dia phuong. Sy twong tdc manh cta cac electron d va f va twong tac cia
chiing véi céc electron luu dong tao ra cac ddc tinh di thuong. Hé céc vat liéu tuong

tac manh electron-electron dugc goi la hé twong quan manh (SCS).
2. Muc tiéu ciia Chuyén dé

Nghién cru hé twong quan manh thuong cé hai cach tiép cdn: tinh toan cAu
triic dién tr ab-initio va danh gia tinh chét cta hé dya trén md hinh vét ly ctua hé.
Trong truomg hop dau, vat liéu thue duge méd ta boi tinh toan ddy du hop phan hoa
hoc va cdu tric tinh thé. Véi cach tiép can thir hai, thudng bo qua cac yéu t6 chi tiét
cdu triac héa hoo nhung c6 thé xem xét cac yéu t& vi méd bén ngoai nhu nhiét do hay
truong ngoai.... Ngoai ra, doi khi nguoi ta ciing tiép cén tinh todn giai tich va tinh

s6 d€ mo ta hién tugng. Chuyén dé nay nham chuan bj kién thirc cho ngwoi hoce lién

107



quan dén hién tuwgng dién to tuong quan manh. Ngudi hoc s€ tim hiéu cdc khai
niém, cac hién tugng va thyc hién céac tinh toan ban dau vdi hé tvong quan manh,
lam nén tang cho thuc hién cac nghién ctru cac ndi dung Ludn an. Chuyén dé tap

trung véi tiép cén tinh toan cau tric dién tir, mot tiep can hién dai hién nay.
3. Noi dung chii yeu ciia Chuyén de

Chuyén dé gitip nguoi hoc tiép can phuong phap méi dé nghién ctu vat liéu

c6 hé dién tr tvong quan manh.
1. Giai thiéu vé vt liéu twong quan manh
2. Cdac md hinh co ban cho hé vt liéu tuong quan manh

3. Phuong phép tinh toén cdu tric dién tir cho hé twong quan manh st dung

DFT

4. Su pha v& gan ding mat do dia phuwong trong hé dién tir twong quan manh

5. Twong quan diéu ti-dién tir; Tham s6 Coulomb U trong tinh todn DFT

6. Phuong phap LDA + U va ing dung

7. Mb hinh Hubbard trong Iy thuyét trudng trung binh dong luc hoc

Nguoi hge s& hoan thanh chuyén dé véi tiép can tinh todn mot hé vit liéu

tuong quan manh cu thé.
4. Tai liéu tham khao
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transitions, Rev. Mod. Phys. 70, 1039.
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