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2. Muc tiéu:

Lam sang to cac hién twong chuyén doi quang gitta cdc vung con trong cac cau truc

nano ban din 2 chiéu cua céc hé vat liéu III Arsenide, III-Nitride.

Nghién ctru hién tugng hép thu quang giira cac vung con trong cac c4u tric nano ban

dan hai chidu. Cu thé hon, dé tai nghién ctru cac yéu té vat Iy anh huong dén phd hap thu
quang do su chuyén doi cac hat tai dién g1u’a cac Vung con trong cac cau truc do:

Nghién ciru anh huéng cta cac ngudn giam cam hat tai dién Ién sy hép thu quang do
su chuyén doi gilra_cac vung con, déc biét quan tam dén ngudn giam cam boi céac
dién tich phan cuc ton tai trong céc Vat liéu c6 tinh phan cuc dién.

Nghién ctru anh huéng ctia cic ngudn tan xa 1én su hap thu quang do sy chuyen doi
gilta cac vung con, dic biét quan tam dén cac ngudn tan xa ton tai va chiém wu thé &
nhiét do thap.

Dé xuit phuong phép xéac dinh cac tham sb cdu trac vat lidu tir dit liéu phd hép thu
quang do sy chuyén doi giira cac ving con.

3. Tinh méi va sang tao:

Pé tai nay nghién ctru linh vyc vét liéu quang dién tir c6 cAu trac nano, mot linh vuc
rat duoc quan tim nghién ctru hién nay ca trong va ngoai nudc. Nhiéu nhém nghién
ctru tinh toan va nhiéu phong thi nghiém nghién ctru linh vuc nay nham muc dich tim
mdt ciu tric mai, wu viét dé cai tién céc linh kién quang dién tur.

Pé tai da dé xudt duoc mot phuong phap tinh thira s6 dang tan xa nham bé mit boi
chuyen doi gilta cac vang con trong giéng lugng tir. Phuong phap nay giup tinh dugc
thira s6 dang tan xa nham bé mit trong nhiéu dang giéng luong tir thuc c6 lién quan
dén hiéu trng ubn cong ving.

Pé tai cling dé xuit dugc phuong phap danh gid ciu hinh nham bé mit tir dit lidu
quang, phuong phap ndy c6 kha nang danh gia don tri hai tham sé nham bé mat cta
giéng luong tir tir dit liéu phd hép thu ma tru6e day khong thé.



o Détai nghién ctru theo hudng ly thuyét, xdy dung md hinh vat Iy phu hop dé phén
tich céc yéu to anh huong dén hién twong hap thu quang cia khi dién tir hai chiéu tdn
tai trong céc cdu tric di chit dva trén hé vat liéu I Arsenide, ITI-Nitride.

4. Két qua nghién ciru:
i) Bao cdo phan tich vé hién twong chuyen doi quang lién quan dén hién tuong hép thu
quang giita cidc vung con trong cac cau tric nano ban dan 2 chiéu.
ii) Phuong phap tinh giai tich thira s6 dang tan xa nham bé mit trong giéng luong tir thuc
c6 lién quan dén hiéu u’ng uon cong vung.
iii) Phuong phap danh gid c4u hinh nhdm bé mat giéng luong ttr tir dit lidu phé hép thu
do chuyén doi quang gifta cac viing con trong giéng luong ti.

5. San pham:
e Bai bao khoa hoc quéc té (ISI): 02
e Bai bdo khoa hoc trong nudc: 02
e Béo cdo hdi nghi quéc té va trong nude: 02
e Ludn van Thac si: 04

6. Hi¢u qua, phwo’ng thire chuyen giao két qua nghién ciru va kha nang ap dung:

e Gop phan nang cao chit lugng dao tao & bac hoc sau Pai Hoc & Truong Pai Hoc Can
Tho, cung cép tai liéu tham khao phuc vu cho viéc giang day mon vt ly cac h¢ thip
chiéu, vat ly ban dan va quang dién tt, tai liéu tham khao dé hoc vién cao hoc thuc
hién luan vin t6t nghiép.

e Gop phan nang cao ning luc nghién ctu co ban va chuyén sadu ¢ Trudng bai Hoc
Can Tho: bai bao khoa hoc, béo céo cac hoi nghi khoa hoc trong nuédc va quoc té.

e Gop phan kién giai dé 1am sang to céc hiéu Gng vat Iy lién quan dén tinh chit quang
clia cau tric di chét, tir d6 tim kiém cac bién phép néng cao pham chit vat liéu va
pham chét linh kién quang dién tit phuc vu cho viéc phat trién kinh té-xa hoi.
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INFORMATION ON RESEARCH RESULTS

1. General information:

Project title: Intersubband optical absorption in two-dimensional semiconductor
nanostructures.

Code number: B2012-16-12

Coordinator: Nguyen Thanh Tien, Ph.D

Implementing institution: Can Tho University

Duration: from 01/2012 to 06/2014
2. Objective(s):

Research to clarify the electronic-optical transitions phenomenon between the sub-bands in
the two-dimensional semiconductor nanostructures based on the Arsenide-III and, III-
Nitride materials.

Research optical absorption phenomenon between the sub-bands in the two-dimensional
semiconductor nanostructures, more specifically, we studied the effect of physical factors
on the optical absorption spectrum due to the intersubband transitions in the two-
dimensional semiconductor nanostructures.

e Effect of the carriers confined sources to the optical absorption due to the transitions
between the subbands, especially in the confinement by the polarization charges exist
in the polar material systems.

e Effect of scattering sources on optical absorption due to the transition between the
sub-band, particularly interested in the dominant scattering sources at low
temperatures.

e Suggested methods for determining the structure parameters and the material
parameters from optical absorption spectrum data by intersubband transitions.

3. Creativeness and innovativeness:

e This project belong to the opto-electronic material field with low-dimensional
semiconductor nanostructures. This field is been interested by local and international
experts now. Many computational research groups and laboratories try for finding the
preeminent new structures to improve the opto-electronic devices.

e This project proposed a method for calculating the form factor of surface roughness
scattering potential by intersubband transitions of quantum wells. This method helps
us to calculate the form factor of surface roughness scattering potential in the real
quantum wells which are related to the band bending effect.

e This project is also proposed a method to evaluation surface roughness configuration
from optical data. In contrast to the earlier belief, this project proposed an efficient
method for individual estimation of two sizes of the interface profile, based on the
processing of optical data by a two-step fitting.

e We built a trust physical model, to compute based on the models. From the numerical
results, we consider the factors effect to the optical absorption of the 2DEGs exist in
the Arsenide-III and ITI-Nitride heterostructures.



4. Research results:

i) A analysis of the optical-electronic transition related to absorption by intersubband
transitions in two-dimensional semiconductor nanostructures.
ii) A analysis method to calculate the form factor of surface roughness scattering in the
actual quantum wells related to the bending effect.
iii) A estimative method of the rough surface profiles of the quantum wells from the
absorption spectrum data by intersubband transitions in quantum wells.

S. Products:

e Number of the international scientific papers (ISI): 02
e Number of the domestic scientific papers: 02
e Number of the international and domestic presentations: 02
e Number of the graduate students: 04
6. Effects, transfer alternatives of reserach results and applicability:

e To contribute to enhance the quality of the training in graduate level at the Can Tho
university, to provide the reference document for the courses: low-dimensional
system physics, the semiconductor physics and opto-electronic physics.

e To contribute to enhance professional research capacity at the Can Tho university:
the scientific papers and the scientific reports in the scientific conferences.

e To contribute to interpret the physical effects related to the optical and electronic
properties of the semiconductor heterostructures. Thereform, to find the methods to
enhance the material quality and the quality of optoelectronic devices. It also satisfies
the finding the new material, the new structures to realize the efficient devices.

On August, 15, 2014.
Implementing institutionu Coordinator
(To sign and to stamp here, please)

guyen Thanh Tien

Ha Thanh Todn



