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II. Nhirng dong gop mai cia luin 4n

Lu4n 4n nghién ctru vé tinh chat truyén dan tir va tinh chit hap thu quang-tir cia mot sb
vat liéu ban kim loai topo. Céac két qua chinh cta ludn an cho thiy ring:

1. Khi dit ban kim loai Weyl trong tir truong khong déu, cac mirc Landau bt dau tai cac

gia tri khac nhau cua tur truong va miac Landau cang cao thi gia tri cua tur truong cang 16n.
Ngoai ra, sb lugng mirc Landau dugc tim théy l1a hiru han.

2. Phd nang luong dién tir trong cac ban kim loai Dirac khong con phu thudc vao can bac
hai cta tir trudng, diéu nay giup phan biét ban kim loai Dirac voi cac hé ban dan truyén thong.
Ngoai ra, khi dat trong tir truong cao, d6i xtng electron-16 tréng trong phd cac mirc Landau bi
pha va, hién thi mét pha topo trong céc ban kim loai Dirac. Bén canh do, phat hién cua luan
an cho thay rang su chuyén doi cac tinh chét cua hé tir ban kim loai sang ban dan c6 thé dugc
kiém soat bang cach diéu chinh dién trudng ngoai.

3. D nghién ctru tinh chét truyén dan tir cia ban kim loai Weyl va ban kim loai Dirac. Két
qua cho théiy, ddi voi ban kim loai Weyl, néng d6 hat tai, d§ tham nhép tr truong, dién truong
anh huong dang ké dén thé hod hoc, tir 46 anh huéng dén gia tri cua ning luong ngudng.

4. Hé sb hap thu quang-tir va do thay ddi chiét suat ctia ban kim loai Weyl khi khong tinh
dén anh hudng cia tuong tac electron-phonon chiu anh huéng déng ké ctia nhiét do, ndng do
hat tai, tir trudng va dién trudng. Két qua cho thiy cac dich chuyén noi ving va lién ving méi
xudt hién, diéu nay do kich thich nhiét gay ra.

5. D3 nghién ctru tinh chat hip thy quang-tir cia ban kim loai Dirac, két qua cho thiy hanh
vi dich chuyén trong truong hop hé khong pha tap va hé pha tap c6 su khac nhau. Ngoai ra,
cac dinh tir qua trinh phat xa phonon manh hon so vé&i hap thu phonon, cung cép kién thirc vé
tuong tac electron-phonon va anh hudng cia ching lén phan ing quang-ttr cua cac ban kim
loai Dirac.
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II. The new contributions of the thesis

In this thesis, we have studied the magnetic transport and magneto-optical absorption
properties of topological semimetals. The new results of the thesis can be described as follows:

1. The dissertation presents a new discovery that when Weyl semimetals are placed
in a non-uniform magnetic field, the Landau levels begin at different magnetic field
values, and the higher the Landau level, the larger the magnetic field value. Additionally,
the number of Landau levels found is finite.

2. The electronic energy spectrum in Dirac semimetals no longer depends on the
square root of the magnetic field, distinguishing Dirac semimetals from traditional
semiconductor systems. Furthermore, in high magnetic fields, electron-hole symmetry in
the Landau level spectrum is broken, revealing a topological phase in Dirac semimetals.
The dissertation also shows that the transition of system properties from semimetal to
semiconductor can be controlled by adjusting the external electric field.

3. The magnetic transport properties of Weyl and Dirac semimetals were studied.
The results indicate that in Weyl semimetals, carrier concentration, magnetic field
penetration, and electric fields significantly affect the chemical potential, thereby
influencing the threshold energy.

4. The magneto-optical absorption coefficient and refractive index change of Weyl
semimetals, when electron-phonon interactions are neglected, are significantly
influenced by temperature, carrier concentration, magnetic fields, and electric fields. The
results show that new intra-band and inter-band transitions appear due to thermal
excitation. This research contributes to our understanding of fundamental physics and
highlights the potential for advanced optoelectronic devices and quantum technology in
Weyl semimetals.

5. The magneto-optical absorption properties of Dirac semimetals were studied,
showing different behavior between undoped and doped systems. Additionally, peaks
from phonon emission processes are stronger than those from phonon absorption,
providing insights into electron-phonon interactions and their effects on the magneto-
optical response of Dirac semimetals.
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