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PE®EPAT

Humuomuas paborta: 44 crpanuubl, 29 pucyHkoB, 3 TaOmuuel, 3
MpUIOKeHUs!, 10 NCTOYHUKOB.

Knwuesvie cnosa. JIABEP C BEPTHUKAJIBHBIM PE30OHATOPOM,
KOSOOUIUEHT TEIUIOITPOBOAHOCTU, YPABHEHUE TEIUUIOITIPOBO/I-
HOCTHU, TEIUVIOBOE COIIPOTUBJIIEHUE, TIOJIYIIPOBOAHWKOBBIE
JIABEPBI, METOJI KOHEYHOI'O OJIEMEHTA, T'ETEPOCTPYKTVYPA,
CUCTEMA BPOITOBCKHUX 3EPKAJL

Ob6vexmom uccaea0BaHus JaHHOU paOoThl SBIISETCS Ja3ep ¢ BEPTUKAIbHBIM
PE30HATOPOM, MPEAMET HMCCIENOBAHUS BIMSHUE TEMIIEpaTypbl CTPYKTYpHI J1a3zepa

Ha €ro pa6OTLI M BBIXOJHBIC ITOKA3aTCIHU.

L]envy paboThI HCClieqOBaTh BIMSHUE TEMIIEPATYphl Jiazepa Ha ero padory,
U3YUYUTh BIMSHUE YBEJIMUYEHMs AMAMETpa Jlazepa IMpPU MOCTOSHHOM JTUaMeTpe
aKTUBHOW 0OJacTh Ha TEIJIOBOE CONPOTUBIEHUE Jiazepa TMPU  TOMOIIH
MOJEJNHMPOBAHUS CTPYKTYpHI Jla3epa, pacuera TEIUIOBOIO MOTOKA B MOCTPOEHHOMU
MOJIENIM, METOJIOM KOHEYHOTOo J3JieMeHTa. bbuinm paspaboranbl ¢usznueckas u
MaTeMaTU4ecKasi MOJIEJM Jia3epa C BEPTUKAIbHBIM pe30HAaTOpoM. Takke Oblia
pa3paboTaHa KOMIBIOTEpHAs Mporpamma, paboTaromias 1o noJxy4YeHHbIM MOJIEISIM.
[IpaBunbHOCTH PabOTHI MPOTPaAMMBI TMOJATBEP)KICHA pacueTaMu CTPYKTyp, B

KOTOPBIX UMEETCS aHATTMTUUYECKOE PELICHUE JJI TEMIIEPATyPHOTO MPOGUIIS.

beutn paccunTanbl poduiin pactpeneNeHuss TEMIIEPATYPhl Ul pa3IndHbIX
COOTHOUIEHUW AMAMETPOB Jla3zepa M akTUBHOM oOnactu. IlonydeHbl 3aBUCHMOCTH
TEIUIOBOTO COIPOTHUBJICHHUS] OT COOTHOIIEHHUSI JMAMETPOB Jla3epa W aKTUBHOU
o0JacTH, AJIg MOJIeNiel ¢ pa3sNmuIHbIMUA TPOodUIsIMu K03 huIlMeHTa TerIompoBO -
HocTH. Pe3ynbrarhl, moiydeHHble B paboTe, MOTYT OBITH HCIIONB30BaHBI IS

MIPOEKTUPOBAHMS U ONTUMU3AIMU PA0OTHI J1a3€pOB C BEPTUKATBHBIM PE30HATOPOM.



PO®EPAT

JpimioMuas mpana: 44 craponki, 29 MantoHkay, 3 Tabminel, 3 namatky, 10
KPBIHILI.

Knwouasvis cnoewvt. JIASEP 3 BEPTBIKAJIBHBIM PO33AHATAPAM,
KAD®IIBIEHT IEIUIAIIPABOJHACII, PAVHAHHE IEIUIAIIPABO/I-
HACIII, UEIUIABOE CVYIHPAILIIYJIEHHS, ITAVIIPABAJTHIKOBBIA
JIABEPBI, METAJ]I KAHUYATKOBAT'A DJIEMEHTA, TETOPACTPYKTVYPA,
CICTAMA BPOITOBCKUX JIIOCTOPKAY.

Ab'exmam  nacnenaBaHHA — Jlaf3€Hal  mpaubsl  3'ayngena  Jiazep 3
BEPTHIKAJILHBIM pA3aHaTapaM, TMpajJMeT JacleJaBaHHs YIUIBIY TAIMIEPATYPHI

CTPYKTYPHI J1a3epa Ha Aro mpallbl 1 BBIXOAHBIS MaKa3ybIKi.

Mbsma paboThl nacnefaBallb YIJIbIY TAMIIEpATyphl Jlazepa Ha Sro mpaily,
BBIBYUBIIb YIUIBIY TMaBEIIYIHHS JbISIMETpa Jiazepa Mpbl CTadbiM JIBISIMETPHI
aKkThIYHall BOOJIACllb Ha IIETIJIABOE CYIpallly Jiazepa IMphl AaramMo3e MaJdJIsiBaHHA
CTPYKTYpBI JIa3zepa, pa3iiKy LerjaBora naroky y nadyaaBaHail mMaadiii, MeTajam

KaH49aTKoOBara 3JICMCHTA.

beuri  pacmpamaBanbl  ¢i3igHas 1 MaTAMaAThIYHAS MaadIl  Jazepa 3
BEPTHIKAIBHBIM pi33aHaTapaM. [dTak a Oblla pacmpalraBaHas KaMITyTapHas
nparpama, sikasi mpairye ma aTpbIMaHbIX MaadJisaM. [IpaBiibHACIB Mpallbl Iparpambl
narnBep/KaHa pasiikaMmi CTPYKTyp, Y fAKIX Maella aHaJIiThlyHae palidHHE Il
TaMneparypHara mnpodimo. bl pazmidanel  mpodii  pasMEpKaBaHHS
TAMIEPATYPHI JJIs1 PO3HBIX CYaJHOCIH JBIIMETpay Jiazepa 1 akThIyHal BOOIACIIi.
ATpbIMaHBI 3aJieXKHACIl [ETJIaBoTa CYMpalliBy ajJ CyaJHOCIH AbIAMETpay Jazepa i
aKThIYHaii BoOONacIi, JUIsi MaJdJAy 3 PO3HBIMI TpodimsaMi  KadgimbleHTa
HeruianpaBoHaciil. BeIHIKI aTpbIMaHbIs ¥ Mpalbl MOTYIlh ObIIlb BEIKAPBICTAHBI JJIS

MpaeKTaBaHHs 1 alThIMI3AIbIl MPaIllbl JJa3epay 3 BEPThIKATbHBIM P33aHATAPaM.
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Thesis: 44 pages, 29 drawings, 3 tables, 3 applications, 10 sources.
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Object of a research of this work is VCSEL, an object of research influence

of temperature of structure of the laser on its works and output indicators.

The purpose of work — to investigate influence of laser temperature on its
work parameters, to study the impact of increase in laser diameter with a constant
diameter of active area on the thermal resistance of the laser by means of modeling
of structure of the laser, calculation of a heat flux in the constructed model, method

of a final element.

Physical and mathematical models of the laser with the vertical resonator
were developed. Also the computer program based on the received models was
developed. Work of the program is validated by calculations of structures in which
there is an analytical decision for a temperature profile. Profiles of distribution of
temperature for various ratios of diameters of the laser and active area were
calculated. Dependences of thermal resistance on a ratio of diameters of the laser
and active area, for models with various profiles of coefficient of heat conductivity
are received. The results received in work can be used for design and optimization
of operation of VCSELSs.



