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1. Muc dich va d6i twrgng nghién ciru ciia ludn 4n

Luén 4n nghién ctru anh huong cua hi€u tng kich thude hiru han 1én céc tinh
chit ciia hé ngung tu Bose-Einstein bi giam giir giita hai tuong ctmg dit song song
v6i nhau. Trong luan 4n ndy, ching t6i tap trung nghién ctru hé BEC & nhiét d gan
nhiét do khong tuyét déi khi khong c6 trudng ngoai trong ca thdng ké chinh tic
(CE) va théng ké chinh tic 16n (GCE). Cu thé nhu sau:

a) Hé BEC mot thanh phén:

- Khao sat ham séng mo ta trang thai co ban dua trén phuong trinh Gross-
Pitaevskii (GP). Tir d6, ching t6i tim nang lugng mét ngoai va lyc Casimir-like.

- Nghién ctru anh huéng cua hiéu tng kich thudc hiru han 1én mat dd ngung
tu, nang lugng Casimir va lyc Casimir trong gan ding mot vong va gan dung hai
vong.

- Nghién ctru luc Casimir toan ph?m, la téng hop cua luc Casimir lugng tir va
luc Casimir-like.

Nhirng khao sat & trén dugc thuc hién trong ca théng ké chinh tic va théng
ké chinh tc 16n.

b) Hé BEC hai thanh phén:

Vi hé BEC hai thanh phan, do tinh phirc tap clia cac tinh toan toan hoc, nén
chung t6i chi khao sat trong théng ké chinh tic 16n va chi yéu tép trung vao:

- Sir dung phuong phdp DPA dé nghién ciru nang lugng mit ngoai va lyuc
Casimir-like.

- Nghién ciru hiéu g Casimir trong gin diing mdt vong va gan ding hai
vong.

2. Cac phuong phap nghién ciru da sir dung

Pé thuc hién dugc céc nghién ctru & trén, ching tdi lya chon phuong phap
nghién ciru nhu sau:

- Khi nghién clru lyc cing mat ngoai, ching t6i st dung phuong phap gin
ding truedong trung binh ma ddi véi hé BEC & nhiét do khong, n6 duge md ta boi
(hé) phuong trinh GP. Dé giai (hé) phuong trinh ndy, chiing toi stt dung DPA.

- D& nghién ctru hiéu img Casimir, chiing toi sir dung phuong phép téc dung
hiéu dung Cornwall-Jackiw-Tombolis (CJT).



3. Cic két qua chinh va két luin

3.1. Cic két quda chinh

- V6i truong hop BEC c¢6 mét thanh phan di thu duoc tinh chit cua luc
Casimir-like (hut hodc day) trong cac théng ké khac nhau. Ludn 4n cling danh gia
dugc khi khoang cach giita cac tuong cimg ting 1én, d 16n luc Casimir giam dan
theo quy luat Ity thira ban nguyén cla khoang céch giita hai tuong cirg. Pong thoi,
ludn 4n ciing chi ra ludn t6n tai mot gia tri cia khoang cach giira hai tuong climg ma
¢ d6 luyc Casimir toan phé‘m bi triét tiéu.

- Véi BEC hai thanh phan, luc Casimir bi triét tiéu trong truomg hop phén
tach hoan toan. Két qua nay c6 y nghia Ién trong viéc nghién ciru va dua BEC vao
ung dung.

- Khi nghién ctru 4nh huéng cua hiéu tng kich thudc hiru han trong hé BEC
mot va hai thanh phan ta khéng nén bé qua déng gop ciia cac gian dd bac cao trong
Lagrange tuong tac.

3.2. Két ludn

- Cac két qua nghién ctru ciia lugn 4n 13 dang tin cdy, da duoc cong b trén ba tap
chi quéc té uy tin Journal of Statistical Physics, International Journal of Modern Physics
B va Jounrnal of Experimental and Theoretical Physics.

- Két qua ma luén 4n thu duoc déng gbp mot phan rit quan trong vao nhiing
két qua nghién ciru vé luc Casimir va nhirng anh huéng cia hiéu tng kich thudc
hiru han 1én tinh chét vat ly ctiia hé BEC bi gi¢i han boi cac tudong cling.
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