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PE®EPAT

Jlutimomuas pabota: 42 ctpaHulibl, 22 pucyHKa, 3 TaOauIbl, 21 HCTOYHUK.

Knouesvie cnosa: KBAHTOBO-KACKAJIHBIM JIA3EP, T'ETEPO-
CTPYKTYPA InGaP/AlInGaP, TEPATEPLIEBBIN JINAITA30H,
TEMIIEPATYPHBIE 1 MOIITHOCTHBIE XAPAKTEPUCTUKMN.

Obvexm  uccredosanus. KBAHTOBO-KAaCKaJHBIE Jia3ephl Ha  OCHOBE
InGaP/AlInGaP rerepocTpykTyp.

Llenv pabomwul. onTAMH3AIUS KBAHTOBO-KACKAIHOW T'€TEPOCTPYKTYPHI C
IIEpUOAOM H3 3-X KBAHTOBBIX $AM, TIeHepupyromen Ha yacrtore 7 TIn, m
YCTAHOBJICHHE  3aKOHOMEpPHOCTEHM €€  TEeMIEpPaTypHbIX W  MOLIHOCTHBIX
XapaKTEPUCTHK.

B pabote mnpoBeaeH IUTEpaTypHBII 0030p U BBINOJHEHO YHCIECHHOE
MOJICIMPOBAaHUE KBAaHTOBO-KAaCKaJHbIX Ja3zepoB Ha ocHoBe InGaP/AllnGaP

reTEPOCTPYKTYP.

[IpemyioxkeH Au3aiiH KBAHTOBO-KACKAJHOIO Ja3epa € MNEPUOAOM M3 3-X
KBAaHTOBBIX sIM, M3iaydaromiero Ha yactore 7 TI'm. PaccumTtaHHOe MakCMMallbHOE
ycusnenue Ha dactore 7 TI'n mpu temneparype 75 K coctaBuno okono 125 cm,
IUIOTHOCTh TOKA B IOPOTe reHepauu — okoso 500 A/cm?, MakcuManbHas pabodas
teMriepatypa nazepa — 97 K. I1o cpaBHEHHIO ¢ KBaHTOBO-KaCKaIHBIMU JIa3€pAMH Ha
ocHoBe InGaP/AllnGaP rerepocTpykTyp C mepuoaoM u3 2-X KBAHTOBBIX SIM
NPEMIOKEHHBIA J1a3ep C MEPUOAOM U3 3-X KBAHTOBBIX SIM TO3BOJISIET CHHU3UTh

MJIOTHOCTh TOPOTOBOI'O TOKA 3a CUET YBEJIMUYEHHUS NIEPUOIA CTPYKTYPHI.

HOJ’Iy‘-IeHHI)Ie PE3yabTaTbl MOKHO HCIIOJIb30BATh OJI IIPOCKTHPOBAHHUA U

ONTUMHU3AIMUA KBAHTOBO-KACKAIHBIX J1a3epoB T1 11 AuanaszoHa.

[lo pesynbraram paboThl OmMyOJWMKOBaHA cTaThs B Marepuanax XIV
MexayHapoIHON Hay4HO-TeXHUYEeCKON KoH(epeHnn «KBaHTOBAs AIEKTPOHUKA)
(Munck, 21-23 Hos0pst 2023 1.).



PODEPAT

JpiruiomMHas mpana: 42 cTapoHki, 22 MalltoHKa, 3 Ta0miIel, 21 KpeIHilA.

Knouasvia  cnosevi: KBAHTABA-KACKAJIHBI JIA3EP, TI'ETAPA-
CTPYKTYPA INGAP/ALINGAP, TOPATI'EPIIABbBI JBIAITA30H,
TOMIIEPATYPHBIA I MATYTHACHBISA XAPAKTAPBICTBIKI.

Ab'exm oOacnedagsanus’. KBaHTaBa-KacKaJIHbIS Jlazeppl Ha acHoBe InGaP /
AllnGaP rerapactpykryp.

Mbma npayvl: anThIMi3allbli KBaHTAaBa-KacKaJHAW TIeT3PacTPyKTyphl 3
nepbisigaM 3 3-X KBaHTaBBIX 5M, sikas reHepye Ha dacrtane 7 TI'm, 1 yeransBanHe
3aKaHAMEpHACIIIY i€ TIMIEPATYPHBIX 1 MAaryTHACHBIX XapaKTIPHICTHIK.

VY mpanbl mnpaBen3eHbl JNTapaTypHbl arfisiy 1 BbIKAHaHA KOJbKAacHae
MaJPJIsiBAaHHE KBaHTaBa-KaCKaJHBIX Jiazepay Ha acHoBe InGaP/AllnGaP
reTIPACTPYKTYP.

[IpananaBaHbl JbI3aliH KBaHTaBa-KacKajHara Jiazepa 3 Imepbiagam 3 3-X
KBaHTaBbIX M, AK1 BbIITpaMeHbBae Ha yactaue 7 TTu. Pazmiuanae makcimanbHae
y3manHenne Ha yactane 7 TI'n npel Tomneparypsl 75 K ckmana kans 125 o,
IIYBUILHACIL TOKY ¥ mapose remepaubli — kaing 500 A/cm?, makciManbHas
npanoyHas Tamneparypa jazepa — 97 K. ¥V napayHanHi 3 KBaHTaBa-KacKaJHbIMI1
na3epami Ha acHOoBe InGaP/AllnGa retapacTpykTyp 3 nepolisigam 3 2-X KBAaHTABBIX
M TIparaHaBaHbl Jla3ep 3 MephisigaM 3 3-X KBAHTABBIX SIM Ja3Bajisie 3MEHIIBIIb
[IYBUIHHACITH TTApOraBara TOKY 3a paxyHakK MaBeIIYdHHS MEPBISAY CTPYKTYPHI.

ATpbIMaHbI BBIHIKI MOJKHA BBIKAPBICTOYBAIlb [IJIi TIPAcKTaBaHHS 1
anThIMI3allbll KBAaHTaBa-KacKaJaHbIX Jazepay Tl 11 npiama3ony.

[la BhIHIKaX mpambl amyOdikaBaHbl apTHIKYJ Yy Marmdpbisiax X1V
MDKHapOJIHai HaBYKOBa-TIXHIUHAW KaHpepsHIpl “KBaHTaBas 3ieKTpoHIKa”
(Minck, 21-23 nicranama 2023 r.).



ABSTRACT

Diploma thesis: 42 pages, 22 figures, 3 tables, 21 sources.

Keywords: QUANTUM CASCADE LASER, INGAP/ALINGAP
HETEROSTRUCTURE, TERAHERZ RANGE, TEMPERATURE AND POWER
CHARACTERISTICS.

The object of the study is quantum cascade lasers based on InGaP/AlInGaP
heterostructures.

The purpose of this work is to optimize a quantum-cascade heterostructure
with a period of 3 quantum wells, generating at a frequency of 7 THz, and to
establish the patterns of its temperature and power characteristics.

The work carried out a literature review and performed numerical modeling
of quantum cascade lasers based on InGaP/AlInGaP heterostructures.

A design has been proposed for a quantum cascade laser with a period of 3
quantum wells, emitting at a frequency of 7 THz. The calculated maximum gain at
a frequency of 7 THz at a temperature of 75 K was about 125 cm™, the current
density at the lasing threshold was about 500 A/cm?, and the maximum operating
temperature of the laser was 97 K. Compared with quantum cascade lasers based on
InGaP/AlInGaP heterostructures with a period of 2 quantum wells, the proposed
laser with a period of 3 quantum wells makes it possible to reduce the threshold
current density by increasing the period of the structure.

The results obtained can be used for the design and optimization of quantum
cascade lasers in the THz range.

Based on the results of the work, an article was published in the proceedings
of the XIV International Scientific and Technical Conference “Quantum
Electronics” (Minsk, November 21-23, 2023).



