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PE®EPAT

Huninomuass paborta: 43 crtpanun, 11 pucyHkoB (cxem, guarpamm),

8 Tabymir, 19 HCTOYHUKOB .

Knwouesvie crosa:  IOJIYIIPOBOJHUKOBBIM WHXEKLIMOHHBIN
JIASEP, MOIIHOCTb W3JIYUEHUS, CTABWIN3ALIUSA MOIIHOCTU
N3JIYUYEHNAI JIA3EPA, BPEMEHHA (ITPUOPUTETHAS)
JIMCKPUMUMHALIMSA UMITYJIBCHBIX CUTHAJIOB.

Obvekm u3yueHus — CTaOWIN3aLUA HMITYJIbCHOM MOIIHOCTH HW3JIyYEHHS

MMOJTYTIPOBOJHHUKOBOI'O MHXCKITMOHHOTO JIa3¢cpa.

B pabGore kpaTko paccMOTpPEHbl OCHOBHBIE METOJbI CTa0WIU3AIUU

HMHYHBCHOﬁ MOIITHOCTH

COSI[aHa OKCIICPUMCHTAJIbHAA YCTAHOBKA W  OIIPCACICHBI OCHOBHBIC
mapamMCTphbI (I/IMHy.IIBCHaH MOIIHOCTB, HOpOFOB]’:;Iﬁ TOK, CIIOHTAHHOC BPCMi JKHN3HU
HCPaBHOBCCHBIX HOCUTEIICH 3apsaaa, 1mapaMeTphbl alllipOKCUMAITUHU TCMHepaTypHOfI

3aBUCHUMOCTH IIOPOroBOIO TOKa) HCCIICAYCMBIX 06p33HOB HNHKCKIIMOHHBIX JIa3€POB.

Pa3paborana maremaruuyeckass MOJeIb TEMIEPATYpHOU 3aBUCHMOCTH
UMITYJIbCHOW MOIIHOCTH MHKEKIIMOHHOTO Jla3epa Mpu (PUKCUPOBAHHOM 3aJIeprKKe
€ro CTUMYJIMPOBAHHOTO H3JyYEHHUS OTHOCHUTEIHLHO HMITYJIbCAa TOKAa WHXKEKIUU.
MeTroioM  MaTeMaTH4eCKOro  MOJEIUPOBAHHUS  YCTAaHOBIEHO, YTO  JJIA
uccienoBaHHbix  obpasnoB WMJI B pexume 0e3 ¢ukcauuu  3aaepKKU
CTUMYJIMPOBAHHOTO U3JIYYEHUS B TeMIEpATypHOM Auanas3one 295-343 K nageHue
MOIITHOCTH ¢ pocTtoM TemmepaTypsl coctaBmsuia 0.067MBT/K. B pexume
(UKCUPOBAaHHON 3aJ€P>KKU CTUMYJIMPOBAHHOIO H3JIy4Y€HUS B TEMIEPaTypHOM

nuanasone 295-343 K HecTaGHIBHOCTH MOIIHOCTH Jasepa Menee 6,25-10° MB1/K.



POOEPAT

Jpimnomuas npana: 43 craponak, 11 mamoHkay (cxem, IbIsirpam),

8 tabmin, 19 kpbIHiL.

Knrouasvis cioser: IAVIIPABAJTHIKOBBI MHXXEKIBIOHHBI JIA3EP,
MATI'YTHACIDb BBIIIPAMEHbBAHHS, CTABUIIBALBIA MAT'Y THACII
BBIIIPAMEHBBAHHA JIASEPA, HACOBAA (ITPBIAPBITOTHAS)
JILICKPBIMIHALIBIS IMITYJIBCHBIX CITHAJIAY.

Ab'exm @vigyusnnsa —  cTabuUTI3alblsg IMITYJIbCHAW MaryTHacIll MayIpaBa/i-

HIKOBara HHXCKIIMOHHAra Jia3cpa.

VY mpariibl KopaTKa pasrieKaHbl aCHOYHBISI METa bl CTa0UTI3allbl1 IMITYJIbCHAM

MaryTHaclil.

CtBopaHa »SKcHepbIMEHTaJbHas YCTaHOYKa 1 BbI3HAYaHbl AaCHOYHBIS
napameTpbl (IMOYJIbCHBIX MaryTHAcllb, MaporaBbl TOK, CIMAHTAHHAE Yac >KbIIIA
HepayHaBaXXHBIX HOCHOITAY 3apaja, mapaMmeTpbl ampakciMmallpli TAIMIlepaTypHan

3aJIe’KHACI(l TaporaBara TOKy) JOCJIEIHBIX y30pay WHKEKIMOHHBIX Ja3epay.

PacnpanaBana  maTamaThlyHas ~— MaAdib  TAMIEpATypHAl  3aliexHacIl
IMITyJIbCHAall MaryTHaclll MHXEKIIMOHHOTO Jiazepa Mpbl (ikcaBaHal 3aTPBIMKI Aro0
CTBIMYJISIBallb BBIITPAMEHBBAHHS aJIHOCHA IMIYJbCY TOKY 1HXKIKIIBI. MeTragam
MaTAMaTblyHara MaJdJIsIBaHHA YCTAHOYJICHA, LITO JUIA JacieaaBaHbix yzopay LI ¥
paKbIMe  0e3  (ikcampli  3aTPbIMKI  CTBIMYJISIBallb  BBIIPAMEHbBAHHS ¥
TOMIEpaTypHbIM  AbidnazoHe 295-343 K majg3eHHe wmaryTHacli 3 pocTam
mMmieparypsl  ckianana 0.067MBT/K. YV  poxbiMe (QikcaBaHaill 3aTpBIMKI
CTBIMYJIIBallb BBIIPAMEHBBAHHS Y TOMIIEPATypHBIM Jblsna3zoHe 295-343 K

HecTaGiIbHACIh MaryTHACII JTasepa MeH 6,25-10° MBT/K.



ABSTRACT
Thesis work: 43 pages, 11 drawings (diagrams, diagrams), 8 tables,

19 sources.

Keywords: SEMICONDUCTOR INJECTION LASER, RADIATION
POWER, STABILIZATION OF LASER RADIATION POWER, TEMPORAL
(PRIORITY') DISCRIMINATION OF PULSE SIGNALS.

The objects of the study is stabilization of pulse radiation power of

semiconductor injection laser.
The paper briefly discusses the main methods of stabilizing pulsed power.

An experimental setup was created and the main parameters (pulse power,
threshold current, spontaneous lifetime of nonequilibrium charge carriers,
parameters of approximation of the temperature dependence of the threshold

current) of the investigated samples of injection lasers were determined.

A mathematical model of the temperature dependence of the pulsed power of
an injection laser with a fixed delay of its stimulated emission relative to the
injection current pulse is developed. It was established by the method of
mathematical modeling that for the investigated IL samples in the regime without
fixing the delay of stimulated emission in the temperature range 295-343 K, the
power drop with increasing temperature was 0.067 mW / K. In the regime of fixed
delay of stimulated emission in the temperature range 295-343 K, the instability of
the laser power is less than 6,25-10° mW / K.



