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I1. Nhirng dong gop mai cua luﬁn an
Luan an da nghién ctru vé hai hiéu tng cong huong electron-phonon va cong huong tur-
phonon tuyén tinh va phi tuyen trong mo hinh giéng lugng tir voi hai thé giam giit khac nhau (thé
tam giac va thé hyperbol bat ddi xtmg dic biét) trong truong hop c6 va khong c6 mat cua tur

truong do tuong tac electron-phonon quang doc bang hai phuong phap (phuong phap chiéu toan
tor va phuong phap ham Green) Céc két qua chinh cta luan an cho thay rang:

1. Cong suat va hé sd hap thu cling nhu do rong vach phd tuyén tinh va phi tuyén déu phu
thudc manh vao cac thong s6 dic trung ciia mo hinh thé giam gilt, vao trudng ngoai va vao diéu
kién vat ly khi h¢ dugc dat trong dién truong ngoai xoay chiéu cao tan va tir truong tinh. Véi két
qua nay, ta c6 thé d& dang diéu chinh duoc tinh chit quang, dién tir cta vat liéu nhu mong mudn.

2. Piéu kién cong huong duoc tim thdy 1a tuong minh va vi tri cac dinh cong hudng
electron-phonon do tim bang quang hoc tuyén tinh va phi tuyén dich chuyén xanh khi dién trudng
tang 1én do do do rong vach phd cua chung cting tang theo. Trai ngugc lai, cac dinh cong huong
va d6 rong vach phd tuyen tinh va phi tuyén giam xudng khi thong s $a$ ting 1én ddi voi giéng
lugng tir thé hyperbol bat ddi xtng dic biét; nhung vi tri cac dinh cong huong déu khong thay doi
khi nhiét do tang.

3. Hé sb hap thu quang tir tuyén tinh va phi tuyén biéu hién dich chuyén xanh va c6 d6 16n
dinh cong huong cling nhu cuong do cac dinh ting 1én cung vdi su gia tang cua tu truong; nhiét
d6 dbi v4i ca hai giéng thé tam giac va thé hyperbol bat déi xtimg dic biét. Két qua khao sat ciing
chtrng minh rang d6 rong vach phd ctia qua trinh phat xa phonon luén luén 16n hon qua trinh hap
thu phonon cho ¢4 qua trinh tuyén tinh 13n phi tuyén.

4. Sy anh huéng cac dac trung ciia mo hinh thé giam giir vao tinh chét quang, dién tu cua
vat liéu 12 rd rang. Két qua thu dugc cua luan an ciing chirng minh rang cong suat hoic hé sb hap
thu cling nhu do rong vach phd tuyén tinh va phi tuyén trong giéng luong tir thé hyperbol bat ddi
xung ddc biét 1on hon va dong gop cua dinh hép thu r6 rang hon so voi thé tam giac khi c6 va
khong c6 tir truong (bao gém cac thé giam giit truyén thong)

5. Luan an déa tim duoc nhing quy luat moi Ve su phu thudc cua do rong vach phd tuyén
tinh va phi tuyén vao tir trudng, thong sb dic trung cua giéng va nhiét do bang biéu thuc giai tich
tuong minh khi khao sat hiéu ung cong hudng tur-phonon trong giéng luong tir thé hyperbol bat
dbi xtmg dic biét va giéng luong tir thé tam giac.
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II. The new contributions of thesis

Electron-phonon and magneto-phonon resonance effects via linear and nonlinear absorption
processes have been studied in this thesis, we particularly investigated the quantum well model with two
different confined potentials (triangular and special asymmetric hyperbolic-type) in the case of the
presence and absence of magnetic field due to electron-longitudinal optical phonon interaction using two
methods (projection operator and Green function methods). We have obtained the following new results:

1. It has been demonstrated that power and coefficient absorptions as well as the linear and nonlinear
full-width at half maximum are strongly dependent on the characteristic parameters of the triangular
potential and the asymmetric hyperbolic potential quantum wells, on the external field and on the physical
conditions when the system is placed in a high-frequency alternating electric field and a stationary
magnetic field. With these results, we can easily adjust the optical and electronic properties of the
materials.

2. The resonant condition is found explicitly and the resonant peak positions due to optically
detected electron-phonon resonance via the linear and nonlinear absorption processes are observed to
have the blue-shift with the increase of the electric field parameter (triangular quantum well). Therefore,
the linear and nonlinear full-width at half maximum are also increased. Meanwhile, these resonant peak
positions as well as the linear and nonlinear full-width at half maximum decrease with the increase of a-
parameter (special asymmetric hyperbolic-type quantum well), but unchanged with the change of
temperature.

3. The results shown that when a static magnetic field is applied to the system, the linear and
nonlinear magneto-optical absorption coefficient and the full-width at half-maximum gives blue-shift and
the resonant peak intensities rise with the growth of magnetic field as well as increases with the
temperature for both triangular quantum well and special asymmetric hyperbolic-type quantum well. The
numerical results also proved that the full-width at half-maximum of the phonon emission process is
always larger than the phonon absorption process in both linear and nonlinear processes.

4. The influence of the characteristic parameter of confined potential shapes on the optical and
electronic properties of the material are exposed. Specially, power and absorption coefficients as well as
the linear and nonlinear full-width at half maximum in the quantum well with special asymmetric
hyperbolic-type potential are particularly larger than in the quantum well with triangular potential with
both the presence and absence of magnetic field cases (include traditional potentials).

5. New rules have been found for the dependence of linear and nonlinear full-width at half maximum
on magnetic field, well parameters and temperature by explicitly analytic expressions when investigating
magneto-phonon resonance effects in quantum wells with both triangular and special asymmetric
hyperbolic-type potentials.
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