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Il. Nhirng dong gép méi caa luan an

Luan an nghién cau vé tinh chat truyén dan quang-tir va tinh chat nhiét cia cac ban dan ho
dichalcogenides kim loai chuyén tiép (TMDC) khi c6 mit tir truong vudng goc véi mat phang
cua I6p vat liéu. Céc két qua chinh cua luan &n cho thay ring:

1. Hé s6 hap thu quang-tir va do rong vach phd ddi vai qua trinh hap thu mét va hai photon
déu phu thudc manh vao tir trudng, cac thong sb cua vat liéu, co ché tuong tac electron-phonon
va loai phonon.

2. Vi tri caa dinh hap thu quang hoc dugc xac dinh mot cach tuong minh va dugc phan
chia ra hai viing c6 tan sé khac nhau: Déi Voi qua trinh dich chuyén ni viing, vi tri dinh hap
thu khéng phu thudc vao chi sé mac Landau va nam ¢ vang Vi song dén viing hong ngoai gan;
trong khi d6 doi v6i qua trinh dich chuyen lién vung vi tri dinh hap thu phu thudc vao chi s6
muc Landau va nam ¢ vung hong ngoai gan dén ving kha kién. Vi tri dinh hap thu cua ca hai
qué trinh dich chuyén déu phu thudc manh vao dinh huéng spin, twong tac spin-quy dao, dién
truong ngoai va truong Zeeman.

3. Khi c6 mit tir treong ngoai, toe dd mat mat nang lwong cua electron dao dong véi bién
d6 tang theo tir trudng, phu thuéc manh vao loai vat lidu, co ché twong tac va mat do electron.
O vung nhiét do thap hon nhiét do Bloch-Griineisen (Tsg), tbc do mat mat ning luong cua
electron ting nhanh theo nhiét do theo quy luat ham sé mi, khi T> Tag, tc do mat mat nang
lwong tiép tuc ting theo nhiét d6 nhung véi muc d6 giam dan.

4. Cong suat nhiét-tir gay ra boi hiéu ang phonon-kéo (phonon-drag) dao dong véi bién do
ting theo tir trudng, phu thuoc manh vao loai vat liéu, co ché twong tac va mat do electron.
Luén &n da c6 phat hién mai vé sd mil trong quy luat md ta sy phu thudc cua cong suit nhiét-
tir vao nhiét do: S6 mil khong phal la nhitng hang s6 nhu trong truong hop khong cd t truong
ma dao dong xung quanh cac gid tri 3 va 5 khi khong xét va co xet dén hiéu ung chan.

5. Luan an da phat trién va gép phan hoan thién ly thuyét vé phuong phép phuong trinh
ma tran mat d6 &p dung cho hé don 16p hai chiéu: Pua ra duoc cdng thirc cai tién cho do cam
quang tuyén tinh va phi tuyén bac 3. Tir d6 ap dung dé thu duoc hé sé hap thu quang-tir va do
thay d6i chiét suat tuyén tinh va phi tuyén trong céc vat liécu TMDC don 16p.
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I1. The new contributions of the thesis

In this thesis, we have studied the magneto-optical transport and thermal properties of
semiconductor transition metal dichalcogenides in the presence of a perpendicular magnetic
field. The new results of the thesis can be described as follows:

1. The magneto-optical absorption coefficients and full-width at half-maximum in the
case of one- and two-photon absorptions are strongly dependent on the magnetic field, material
parameters, electron-phonon interaction mechanism, and phonon type.

2. The position of the optical absorption peak is determined explicitly and is divided into
two different frequency regions: For the intra-band transition process, the absorption peak
position does not depend on the Landau level index and is located from the microwave to the
near-infrared region; whereas for the inter-band transition, the absorption peak position
depends on the Landau level index and lies from the near-infrared to the visible region. These
absorption peak positions strongly depend on spin orientation, spin-orbit interaction, external
electric field, and Zeeman field.

3. In the presence of an external magnetic field, the energy loss rate of electrons oscillates
with increasing amplitude with the increase of the magnetic field, strongly dependent on the
materials, interaction mechanism, and electron density. When the temperature is lower than
the Bloch-Griineisen (Tsc) temperature, the electron's energy loss rate increases exponentially
with temperature. When T > Tgg, the energy loss rate continues to increase with the increase
of temperature but at a decreasing pace.

4. The phonon-drag thermopower oscillates with amplitude increasing with the magnetic
field, strongly dependent on the materials, the interaction mechanism, and the electron density.
The thesis has discovered new exponents in the law describing the dependence of heat-
magnetic power on temperature: The exponents are not constants as in the case of no magnetic
field but oscillate around the values 3 and 5 in the case of without and with the screening effect.

5. The thesis has developed and contributed to improving the theory of compact density
matrix method applied to two-dimensional monolayer system: Developed an improved
formula for linear and third-order nonlinear susceptibilities. Then they have been applied to
obtain the linear and nonlinear magneto-optical absorption coefficients and the refractive index
changes in monolayer TMDC materials.
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