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6. Cac thay doi trong qué trinh dao tao: Thay doi tén dé tai luan van...........c..ccceeeeeeeneees
Tir dé tai: Nghién cieu sw hinh thanh cdc pha di thuong trong mé hinh niit mang thdp
chiéu bang phwong phap Monte Carlo lwong ti.

Sang dé tai: Nghién citu sw hinh thanh cdc pha di thuwong ciia hé boson kich thieéc nano
bang phwong phdap Monte Carlo lwong ti.

7. Tén d¢ tai luan van: Nghién citu sy hinh thanh cdc pha di thwong ciia hé boson kich

thwée nano bang phirong phdp Monte Carlo lrong ti.

(tén ludn van chinh thirc dé nghi bdo vé)

8. Chuyén nganh: Vat liéu va Linh kién Nano 9. M3 sb: dao tao thi diém .......................
10. C4an bd hudng dan khoa hoc: TS. Ping Dinh Long

11. Tom tét cac két qua cua luan van: Két qua méi cta luin van nhu sau:

+ Luén van d3 4p dung thanh céng phuong phap Monte Carlo lugng tr v6i nén tang 1a hinh
thtrc luan tich phan duong dé nghién ciru hé boson mang khi ¢6 trudng ngoai.

+ Két qua méi cua luan vin 1a chimg minh duoc sy ton tai cia pha siéu ran khi ting cudng do
clia trudng ngodi dén mot gia tri t6i han trong mo hinh twong tac gan nhat Bose-Hubbard.
Pang chu ¥, pha siéu rin nay khong xuat hién trong mo Bose-Hubbard thong thuong, tirc 1
khong c6 mat trudng ngoai.

+ Ngoai ra, gian d6 pha mé ta trinh by trong luan van giup chung ta hinh dung ra duoc mién
cac gia tri clia truong ngoai giup On dinh pha siéu rin trong hé nit mang vudng. V6i mé hinh
trudng ngoai tong quat, ludn vin con chi ra kha ning 4p dung trong nhiéu hé Vatly nhu mang

quang hoc, hé graphite hap thu trén dé Helium, v. v.



+ Lu4n van mét 1an nira khéng dinh ¢ su ton tai cta pha siéu rin trong diéu kién thich hop.
Két qua nay ung ho cac tuyén bd vé bang ching thuc nghiém cua pha siéu rin tim thiy trén

cac hé Helium.

12. Kha niang tng dung trong thuc tién: Pay 1a nghién ctru co ban, khong c6 tng dung
thue hién truc tiép. Tuy nhién, cac nghién ctru ndy c6 mdi lién hé gan giii voi cac nghién
CUU V& STEU AN NNIEE A0 CAO. vrveeeeeeeeeeeeeeeee ettt e ettt et et ee et et eee e et esee e et ee e

13. Nhirng huéng nghién ctru tiép theo: Néu duoc tiép tuc hoc 16n bac Tién si, toi s& tiép

tuc theo hudng nghién ctru cua luan van

+ Tbi s& phat trién code sir dung trong luan vin dé nghién ctru cac hé tir phirc tap va su
hinh thanh cua céc pha di thuong nhu pha thuy tinh spin lugng tir. Pha nay c6 ung dung
tryc tiép trong linh vyc may tinh luong tir vi né dugc ky vong 13 trang thai topo bén dé

luu trir cac bit thong tin luong tu.

+ Mot huéng nghién ctru thu vi khac d6 1a viéc dua thém céc twong tic tim xa hon nhu
tuong tac ludng cuc. Sy xuat hién ciia cac twong tac ndy duoc ky vong s& 1am on dinh
pha siéu rin ma khong can dén tuong tac 1an cin gan nhat. Néu két qua nay duoc kiém
chtng thanh cong thi né sé& 1a mot két qua quan trong.
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1. “ Quantum Monte Carlo study of quantum phase transition in square optical
supperlattice” Poster tham gia hoi nghi Nanomata 2014, Manuscript code: SF7.

2. “ Siéu ran: trang thai moi cua vat chat”, Pham Thanh Pai, Dang Dinh Long, Tap chi
Khoa hoc va cong nghé Viét Nam, s6 10 tap 03 (2015).
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From: “Nghién citu sw hinh thanh cdc pha di thwong trong mé hinh niit mang thdp chiéu

bang phwong phdp Monte Carlo lwong ti”.

To: “Nghién civu sw hinh thanh cdc pha di thuong ciia hé boson kich thirde nano bang

phuwong phap Monte Carlo luong tu”.

7. Official thesis title: “Nghién ciru sy hinh thanh cdc pha di thuwong ciia hé boson kich
thwée nano bang phirong phip Monte Carlo NEGNG ik, ......ocovvevvvereeeesrersreseeesesiernsnes
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11. Summary of the findings of the thesis:

+ We have applied quantum Monte Carlo method base on path integeral to study bosons
system in the optical lattice.

+ The new result of this thesis is proving the existence of supersolid phase when increasing
the value of pining potential to infinite in Bose-Hubbard model.

+ Beside, The diagram in the thesis show range of pining potential which stable the supersolid
phase in square lattice. The other possible relevance of these results to experiments on onther
similar systems.

+ Our results also confirm that there is supersolid phase in appropriate conditions. This result
supports the evidence of supersolid phase in Helium.

12. Practical applicability, if any: This is theory research, there is no application.

13. Further research directions, if any:

We will improve code in my thesis to study other systems and exotic phase as quantum
spin glass.
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1. “ Quantum Monte Carlo study of quantum phase transition in square optical
supperlattice” , Nanomata 2014, Manuscript code: SF7.

2. “ Supersolidity: a new state of matter”, Pham Thanh Dai, Dang Dinh Long, Vietnam
science technology review, Vol 3, No 10, Oct 2015.
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