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1. TOM TAT KET QUA NGHIEN CUU, Y NGHIA KHOA HQC

—  Ching t6i d3 nghién ctru phd photoluminescence cia diy giéng luong tir
trong gan dung chin tinh va cho thdy hau nhu khong c6 sy dich chuyén cta dinh
exciton. Két qua nay duoc so sanh véi thuc nghiém va cho thdy mét sy phu hop rat
tbt [1].

— O vung nhiét do thap va kich thich voi nong do cao chung t61 tién hanh tinh
toan pho photoluminescence cua day giéng luong tur trong gén dung chan dong cua
plasma dién tir-16 trong. Két qua tinh toan s6 cho thiy c6 mét ki di canh Fermi manh
trong pho phat quang ctia day giéng luong tir ¢ nhiét do thip. Bén canh d6 dang diéu
cua phd phéat quang va cuong do cua ki di canh Fermi cling dugc cho thy phu thude
rat manh vao su thay doi cua nhiét 4. Cac két qua nay cho thay sy phu hop rét tot véi
thuc nghiém [2].

—  Trong bai todn khéao sat dong hoc cua polariton trong microcavity, chiing t61
da cho thy sy pha v& hiéu tng c6 chai trong dong hoc hdi phuc ctia microcavity
polariton trong ban ddn GaAs va ciing cho thidy mét sy phu hop véi phu hop voi két
qua thuc nghiém [3].

—  Dé khao sat sy ngung tu Bose-Einstein cta polariton trong microcavity
chung t6i da tién hanh tinh toan dong hoc hoi phuc cua polariton do su tan xa véi cac
polariton khac va phonon am hoc trong gan ding cic phuong trinh hiéu sut. Ching
t61 dd tim thay rang, trong cac diéu kién t6i vu chi co ché tan xa v6i phonon am ciing
da dé dan t6i mot trang thai ngung tu Bose-Einstein ciia polariton trong trang thai co
ban [4]. Khi xet to1 co ché tan xa polariton-polariton két qua cua chung cho thay
ngudng ndéng do cua trang thai ngung tu Bose-Einstein cla polariton thdp hon nhiéu so
vo1 trudng hop chi co tuong tdc voi phonon am. Bao gém ca hai co ché tuong tac vao
tinh toan ching téi thu duge trang thai ngung tu cua polariton ¢ noéng d6 ngudng thap
va ti 1& ngung tu cao [5]. Cac két qua nay phu hop rat tét v4i két qua thuc nghiém gan
day ctia Yamamoto va cac cdng su [Science 298, 199, 2002].
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4. HUONG NGHIEN CUU GIAI POAN 2006-2010

4.1. Pong hoc ngung tu ciia microcavity polariton trong ban din CdTe dwéi
kich thich khong cong hudéng

Trong khi khao sat dong hoc cua polariton trong cdu triic microcavity ciia ban
dan GaAs chung toi khong tim thay sy ngung tu Bose-Einstein ctia cac polariton trong
trang thai co ban du6i mot kich thich khéng cong huong. Diéu nay phu hop voi cac két
luan thyc nghiém trén ban dan GaAs. Tuy nhién, gan day, cac két qua thuc nghiém
trén ban dan CdTe cua Le Si Dang va cac cong sy cho thay mot két luan nguoc lai.
Chung t6i du kién trong thoi gian sip t6i sé tinh toan 1y thuyét cho truong hop nay.
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4.2. Pong hoc ngung tu ciia microcavity polariton trong ciu tric
microcavity co Rabi splitting 16m

Cac két qua ly thuyét va thuc nghiém gan day déu cho thdy trong cau tric
microcavity c6 Rabi-Splitting khong ton tai trang thai ngung tu Bose-Einstein ¢ trang
thai co (k=0). Tuy nhién, c6 hay khéng kiéu ting phi tuyen (nonlinear-behavor) cua
cac polariton trong mot trang thai khac trang thai co ban 1a van dé quan tim sap téi ctia
chung toi.

4.3. Dong hoc ngung tu ciia microcavity polariton phu thugc spin

Dé giai thich cac két qua thuc nghiém gan dy ciia Yamamoto va cac cong su vé
su phan cuc spin ctia cac polariton trong trang thai co ban, sip toi ching ti du kién s&
stt dung mé hinh gia spin (pseudo spin) dé mo ta sy 14t spin cta polariton trong céac
qua trinh tan xa.

4.4. Pong hoc ciia microcavity polariton trong gian diing Hartree-Fock

Véi gan dung nay chung t61 hy vong s€ giai thich dugc sy dich xanh cua nang
luong trong biéu thirc tan sic cla cac polariton trong microcavity.

4.5. Pong hoc lwgng tir ciia polariton trong microcavity
V61 mo6 hinh nay, chiing t61 hy vong sé thu dugc cac 101 giai tot nhat c6 thé dugc trong
khi so sanh vo1 cac két qua thuc nghiém.
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