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11. Tém tat cac két qua méi cua luan an:

- Thiét 1ap duoc bidu thire cla tbc do thay dbi s6 phonon va diéu kién dé co6 suw tao ra phonon bj giam
git do hiéu ng gidm kich thwéc trong hai loai day lwong tl. Két quéa khéo sat cho thay kich thuwéc
hinh hoc cla day (ban kinh cta day hinh tru, cac kich thwéng ngang clia day chir nhat) anh huwdédng
manh lén tdc d6 thay ddi s6 phonon: sy giam gitr phonon Iam hep mién s séng clia phonon dwoc gia
téng va ting tdc do tao ra phonon. Béng thoi, tc dd thay dbi s6 phonon rat nhay véi cac sb lwong tor

dac trwng cho sw giam gilr phonon.

- Thu dwoc biéu thire gidi tich cGa bién d6 truéng ngwdng can dé co su gia tdng tham sb clia phonon
am bi giam gitr, hé sb bién dbéi tham sbé gitra phonon &m va phonon quang trong day lwong t& hinh
ch@ nhat va hinh tru khi ¢ twong tac tham sé. Két qua khao sat cho thay sw giam gitr phonon do hiéu
&ng gidm kich thuéc 1am gidm bién dd ngwdng cla trwdng va tang hé sé bién dbdi tham sé; trudng
ngwdng va hé sd bién ddi tham sb phu thudc vao kich thuwéc ciia day cé sw khac biét Ién khi kich
thuwéc bé. Khi kich thwéc day tang 1én, anh hwdng ctia sy giam gitr phonon giam dan. Khi kich thuéc
day du Ion (Ién hon 40 nm véi cac tham s nhw trong tinh toan nay), &nh hwéng cla hiéu trng gidm

kich thwéc gan nhu khoéng dang ké.



- Ap dung phwong phap toan t& chiéu, biéu thirc gidi tich ctia cdng suat hap thu trong hai loai day
lwong to dbi véi trworng hop khi chi cé mét dién trudng va khi cé mat clia ca dién trwdng va tor treong
dwoc thiét lap trong d6 moé hinh phonon bi giam gilr dwgc dwa vao tinh toan. D6 thj dién ta sw phu
thudc cla cong suat hdp thu vao ndng lwong photon véi vi tri cac dinh, dd rong vach phd ctia cac dinh
do tim cong hwéng electron-phonon, cdng hwéng cyclotron dwoc thu nhan. Qui luat ham sb dd rong
vach phé clia cac dinh cong hwéng phu thudc kich thwéc clia day dwoc thu nhan ddi véi hiéu tng do
tim céng hwdng electron-phonon va cdng hwéng cyclotron. Khao sat do réng vach phd cho thay sw
giam cam phonon da lam tang manh dd rong vach phd theo qui luat phi tuyén. Diéu nay cho thay kha
nang phat hién cac hiéu trng nay trong thuc té sé ting Ién va sw giam cam phonon |a quan trong, déc
biét 1a khi kich thwéc clia day bé hodc khi cé tir trwéng, hiéu (rng giam gilr lwong tr ting, xac suét tan

xa electron-phonon tang.

- V& phwong phap, luan an gép phan khang dinh kha nang, tinh hiéu qua va sw dung dan cta phuong
phap phwong trinh déng lwong tir va phwong phap toan tir chiéu dé nghién ctru cac tinh chét chuyén
tai clia hé electron va phonon cho ca trudng hop xét dén sy giam gitk phonon do hiéu (rng gidm kich
thwdc. Két qué giai tich cho thdy phwong phép toan ti chiéu td ra cé nhiéu wu diém hon cac phwong
phap khac do céc biéu thirc gidi tich chira dwng y nghia vat ly rat day dd va rd rang vé cac kha nang
dich chuyén cla electron khi c6 mat trwdng séng dién tir va to trwéng ngoai. Luan an cling cho thay

tinh hiéu qua cta “phwong phap profile” trong viéc xac dinh do rong vach phéd hap thu.
12. Kha nang (rng dung trong thyec tién:

V& rng dung, két qua Iy thuyét thu dwoc 1a méi, gép phan dé giai thich nhirng co ché xay ra do twong
tac electron-phonon trong day lwong tlr duéi tac dung clia trwdng ngoai. Ddng thoi, két qua gép phan
cung cép cac thdng tin vé cac tinh chéat cla day lwong t& ban dan can thiét cho cdng nghé ché tao
céc linh kién dién t& bang vat liéu nand hién nay, chang han nhu xac dinh khoang cach gitra cac mirc

nang lwong cua electron trong vat liéu, khdi lwong hiéu dung cda electron, ...
13. Cac hwéng nghién ciru tiép theo:

T cac két qua thu dwoc cla luan an tiép tuc mé rong huwdng nghién ciru cho cac hé ban dan
thap chiéu khac bao gdm hé hai chiéu (hé lwong ttr, siéu mang), hé khéng chiéu (chdm lwong to);
Ap dung phuwong phap nay dé xac dinh khodng cach gitra cac mirc ndng lwong cua electron, khi

Ilwgng hiéu dung cua electron, .... trong vat liéu.
14. Cac cong trinh da cong bé c6 lién quan dén luan an:

[1] Tran Cong Phong, Le Thi Thu Phuong (2009), “Parametric Resonance of Confined Acoustic and
Optical Phonons in Cylindrical Quantum Wire Semiconductors”, Tuyén tép cac bao céo Héi nghj Vit ly
chét rén va Khoa hoc vét liéu toan quéc Lan thir 6, Da Ndng 8-10/11/2009, Nha xuét bén Khoa hoc Tw
nhién va Céng nghé 5-2010, tr. 470-473.



[2] Tran Cong Phong, Le Thi Thu Phuong, Tran Dinh Hien, “Rate of Phonon Excitation and Conditions
for Phonon Generation in Cylindrical Quantum Wires”, Proc. Natl. Conf. Theor. Phys. 35 (2010), pp.
161-168.

[3] Le Thi Thu Phuong, Tran Cong Phong, “Rate of Confined Phonon Excitation in Rectangular
Quantum Wires”, International Journal of Computational Materials Science and Engineering, Vol.1,
No.1 (2012) 1250002-11.

[4] Tran Cong Phong, Le Thi Thu Phuong, Huynh Vinh Phuc, “Cyclotron-Resonance Line-width due to
Electron-LO-Phonon Interaction in Cylindrical Quantum Wires”, Superlattices and Microstructures 52
(2012), pp. 16-23.

[5] Tran Cong Phong, Le Thi Thu Phuong, Huynh Vinh Phuc, Pham Tuan Vinh, “Influence of Phonon
Confinement on the Optically-detected Electrophonon Resonance Line-width in Rectangular Quantum
Wires”, Journal of the Korean Physical Society 62 (2013), pp. 305-310.

[6] Le Thi Thu Phuong, Huynh Vinh Phuc, Tran Cong Phong, “Influence of Phonon Confinement on the
Optically-detected Electrophonon Resonance Line-width in Cylindrical Quantum Wires”, Physica E 56
(2014), pp. 102-106.



