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11. Tom tit cac két qua méi cua luan an:

1. Lan dau tién thiét lap phuong trinh dong luong tir cho hé dién tir - phonon trong ban
dan hai chiéu (hé luong ta dudi anh huong cua phonon 4m giam cam va phonon quang giam
cam) thu dwoc biéu thuc giai tich cho hé s Hall va tir tro Hall trong Hé lwong tir. Cac két qua
thu dugc cho thay su lugng tir hda do giam kich thudc trong hé lugng tr anh hwong rat manh
lén hé s6 Hall ciing nhu tir tro Hall trong hé luong tir. Su phu thudc caa hé sé Hall va tir tro
Hall vao cac tham sé nhu nhiét d6 cua hé, tan sé séng am, tan sé cua buc xa laser, tir trudong
ngoai va cac tham sé cau tric caa hd lugng tr ¢d nhiéu su khac biét so voi bai toan tuong tu
trong ban dan khéi, sieu mang va hé luong tir. Su khéac biét nay gay boi su khac biét cua thé
giam cam trong hé thap chiéu.

2. Biéu thirc giai tich cua tir tro trong siéu mang pha tap. Biéu thicc nay phu thudc vao tir
truong B, nhiét do T,do day d, bién do E, cua buc xa laser va chi s6 lwong tir m. Khi cho chi s6
lugng tir m tién dén 0 ta s& thu lai dugc cac tinh chat nhu trong vat liéu khéi hai chiéu théng
thuong. D6 thi khao sat dao dong Shubnikov - De Hass — sy phu thudc cua tir tré vao tir truong
dudi anh huong cua phonon &m giam cam véi tham sb cua siéu mang pha tap GaAs: Be/GaAs: Si.
Két qua cho ta thay duoc sy Khac biét giita bai toan dao dong Shubnikov - de Haas trong siéu
mang pha tap dudi anh huéng caia phonon giam cam va phonon khéng giam cam. Cac két qua gop
phan hoan chinh ly thuyét, 1am phong pht thém céc két qua cho hiéu ung dong khi xét téi truong
hop c6 thém kich thich caa truong ngoai.

Két qua tinh toan sé cho Hé s6 Hall va tir tré Hall trong siéu mang pha tap véi néng do pha tap
khac GaAs:Be/GaAs:Si chi ra: sy phu thudc ciia 6 dan Hall trong siéu mang pha tap vao ning lwong



cyclotron khi c6 mat song dién tir va dic biét 1a khi c6 anh huong cia phonon &m giam cam thi xuét
hién nhiéu dinh cong hudng hon truong hop khong c6 song dién tir va phonon chua giam cam.

3. Két qua tinh toan s cho hé sb Hall va tir trg Hall trong day leong tir hinh tru véi hd thé
cao vO han GaAs/GaAsAl chi ra: cho thiy sy phu thudc phi tuyén cua hé sb Hall vao ca hai kich
thude day. Kich thudc cua day ting, tinh chat day gan nhu tinh chat ban dan khéi, khi d6 hé sé
Hall khéng phu thudc vao kich thuéc vat liéu. Su phu thudc cua hé sé Hall vao tan sb song dién tir
tai cac gia tri khac nhau cua tir truong. C6 thé thdy rang ¢ mién tan s nho hé sé Hall phu thudc
manh vao tan sb tuy nhién khi tan sé song dién tir I6n thi hé s Hall khong con phu thudc vao tan
s6 nira. Két qua xuat hién dinh cuc dai va gia tri cua dinh nay ting manh khi tir truong ting; Su
phu thudc cua hé sé Hall vao tir truong ngoai 1a phi tuyén trong viing tir trudng manh, xuat hién
C4c gia tri cuc dai, cuc tiéu va céc gia tri cac dinh ndy giam khi nhiét d6 tang. Két qua tinh toan sb
hé s6 Hall va tir tro Hall trong day luong ti hinh tru véi hé thé cao vo han GaAs/GaAsAl truong
hop tuong tac dién tir giam cam - phonon &m giam cam; Trong truong hop phonon giam cam thi
dd thi biéu dién sy phu thudc cua hé sé Hall xuat hién nhiéu hon mét dinh cong hudng so Voi
truong hop phonon khoéng giam cam. Anh huong cua phonon giam cam tao nén mét tinh chat moi
cho ten xo d6 din l1a sy xuat nhiéu dinh cong huéng trong day lugng tir hinh tru véi vai hé thé
cao vo han.

12. Kha ning tmg dung thyc tién:

Két qua gop phan vao viéc phat trién khoa hoc cong nghé cao, ché tao cac thiét bi dien tir
siéu nho, théng minh va da nang trén co s& Vat ly ban dan thap chiéu.

13. Cac hudng nghién ctru tiép theo:

Cac két qua thu duoc cua luan an c6 thé ma rong hudng nghién ciu hiéu tng Hall cho hé
ban dan khdng chiéu va gép mot phan hoan thién ly thuyét lwong tir vé cac hiéu (ng Hall trong
hé ban dan mot chiéu noi riéng va trong Vat ly ban dan thap chiéu noi chung.
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11. Summary of the new findings of the thesis

1. For the first time setting up the quantum kinetic equation for the electron-phonon system
in two-dimensional semiconductors (quantum well under the influence of confined acoustic
phonons and confined optical phonons) to obtain an analytic expression for the coefficient Hall
and Hall reluctance in Quantum Well. The obtained results show that the quantization due to size
reduction in the quantum well strongly influences the Hall coefficient as well as the Hall
reluctance in the quantum well. The dependence of the Hall coefficient and the Hall reluctance on
parameters such as the temperature of the system, the frequency of the sound waves, the
frequency of the laser radiation, the external magnetic field and the structural parameters of the
quantum well have many differences. different from similar problems in bulk semiconductors,
superlattices and quantum well. This difference is caused by the difference of confinement
potentials in the low-dimensional system.

2. Analytical expression of reluctance in doped superlattice. This expression depends on the
magnetic field B, temperature T and amplitude thickness E of the laser radiation and the quantum
index m. When the quantum index m approaches 0, we get the same properties as in conventional
two-dimensional bulk materials. Graph of the Shubnikov - De Hass oscillation survey - the
dependence of the reluctance on the magnetic field under the influence of the acoustic phonon in
confinement with the parameter of the doped superlattice GaAs: Be/GaAs: Si. The results show
the difference between the Shubnikov - de Haas oscillation problem in the doped superlattice
under the influence of confined and unconfined phonons. The results contribute to the completion
of the theory, enriching the results for dynamic effects when considering the additional excitation
of the external field.



The numerical calculation results for the Hall coefficient and the Hall reluctance in the
superlattice doped with doping concentrations other than GaAs:Be/GaAs:Si show: the dependence
of the Hall conductivity in the doped superlattice on the cyclotron energy in the presence of
electromagnetic waves, and especially in the presence of confined acaustic phonons, more
resonance peaks appear than in the absence of electromagnetic waves and unconfinement
phonons.

3. Numerical calculation results for Hall coefficient and Hall reluctance in cylindrical
quantum wire with infinitely high potential GaAs/GaAsAl show that: shows the nonlinear
dependence of Hall coefficient on both wire sizes . The size of the wire increases, the wire
properties are almost like the bulk semiconductor properties, then the Hall coefficient does not
depend on the material size. The dependence of the Hall coefficient on the electromagnetic wave
frequency at different values of the magnetic field. It can be seen that in the small frequency
domain, the Hall coefficient depends strongly on the frequency, but when the electromagnetic
wave frequency is large, the Hall coefficient no longer depends on the frequency. The result
appears the maximum peak and the value of this peak increases sharply when the magnetic field
increases; The dependence of the Hall coefficient on the external magnetic field is nonlinear in the
strong magnetic field region, the maximum and minimum values appear and these peak values
decrease with increasing temperature. Calculation results of the number of Hall coefficients and
the Hall reluctance in a cylindrical quantum wire with an infinitely high potential GaAs/GaAsAl
in the case of confined electron — acoustic confined phonon interaction; In the case of confinement
phonons, the graph showing the dependence of the Hall coefficient appears to have more than one
resonance peak compared with the case of unconfined phonons. The effect of the confined phonon
that gives a new property to the conductance tensor is the production of multiple resonance peaks
in a cylindrical quantum wire with infinitely high potential holes.

12. Practical applicability,

The results contribute to the development of high-tech science, fabrication of micro,
intelligent and versatile electronic devices on the basis of Low-Dimension Semiconductor
Physics.

13. Further researches,

The results obtained in the thesis can expand the research direction of the Hall effect for
non-dimensional semiconductor systems and contribute to perfecting the quantum theory of Hall
effects in one-dimensional semiconductor systems in particular and in Matter low-dimensional
semiconductor management in general
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