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PE®EPAT

Junnomuas pabota: 38 cTtpanui, 13 pucyHkos, 3 Tabaui, 11 HCTOYHUKOB.

Knwouesvie crosa: TTOJYITPOBOJHUKOBBIM WHXEKLIMOHHBIN
JIASEP, BPEMS XXW3HU HEPABHOBECHBIX HOCWUTEJIEM 3APSJIA,
3AJIEP)KKA CTUMYJIMPOBAHHOI'O M3JIYUYEHNMS B UHXXEKLIMOHHOM
JIA3EPE, [TATTEPH-D®®EKT B MTHXXEKLIMOHHOM JIA3EPE.

Obvexkmom WCCIIEIOBAaHUS SIBISETCS MOTYNPOBOJIHUKOBBIM MHKEKIIMOHHBIN
nasep.

B nuniomHoi pa®oTe MO JAUTEpaTypHbIM HCTOYHHUKAM HM3Y4YE€HBI METOJIbI
UCCJIEIOBaHUs OBICTPOJEHUCTBUS HMHXKEKIMOHHBIX Ja3epoB (MJI) Ha ocHOBe
sbdexTa 3anepKKU CTUMYIMPOBAHHOTO M3IYUYEHHUS U 3aBUCUMOCTH IMOPOTrOBOIO
TOKa OT JUJIMTEIBHOCTH HMITyJibca TOKa Hakayku. B pabore ormeuaercs, 4TO
NEPBBIA W3 HUX CIOXKEH B amnmapaTypHOW pealv3aliu, IOCKOIbKY Tpedyer
IPUMEHEHHS BBICOKOTOYHOTO U3MEPUTEIISI BPEMEHHBIX HHTEPBAJIOB.

Jlns peanuzamnii BTOPOTO MeToAa TpeOyeTcs 3HAHWE MOPOBOrO TOKA IS
CTAIlMOHAPHOTO peXHUMa paboThl U MOPOTOBOrO TOKA ISl JAHHOW JITUTEIHLHOCTH.
OTH mapaMeTpbl JIETKO OMNPENeNSIOTCs U3 BaTT—aMIIEpHBIX xapakTepuctuxk MJI.
OTOT METOJ MOXXET OBITh TOJIOKEH B OCHOBY pa3pabOTKH 3KCIPECC-METOINKU
onpenenenus ovictpoaeiicteus NJI.

PazpaboTtana matemaTudeckass MOJENb JJi ONUCAaHUA NaTTepH-d3Pdekxra B
NJI. MaTtemaTndeckass MOJelb MPEACTABISIET cOO0M BBIpaKEHHE, MO3BOJIAIOIICE
ONpeNeNuTh MNpUOaBKy B TOKE HAKAuyKH BTOPOro OJU3KOPACIIOIOKEHHOTO K
NEPBOMY HMITYJIbCa, OOYCIIOBJIEHHYIO BIMSHHEM MEPBOIO0 MMIYJIbCa Ha BTOPOM.
[Toxa3zaHo, 4YTO OCHOBE 3TOM MAaTEMaTHYECKOM MOJEIU JIETKO pPeaJnu3yeTcs
AKCTIPECcC-METOIUKA onpeaesieHus obicTpoaericTeus NJI.

B pabore Takke OKCHEPUMEHTAIBHO HCCIEJ0oBaHA TeMIIepaTypHas

3aBUCUMOCTh CIOHTAaHHOT'O BPEMEHHM >KM3HU HEPABHOBECHBIX HOCUTEJIEH 3apsaa B
0

NJI. VYcranosneHo, 4ro B auanasoHe Ttemmeparyp 20-50 C 3aBucumocTtsb

CIIOHTAHHOTO BPEMEHU >KWU3HUM HEPABHOBECHBIX Hocurenen 3apsga B WJI

OMHCHIBACTCA ONM3KOM K JHMHEWHO mManammed ¢GyHKIUA ¢ TeMIepaTypHBIM

xosbdrmmentom ~0,085 He/°C.



PO®EPAT

JlpimuioMHas npana: 38 craponak, 13 mamonkay, 3 ta0min, 11 kpbIHil.

Knrouasvia cnoser: TIAYTIPABAJTHIKOBBI MHXXEKIITMOHHBIN JIA3EP,
YAC XKbBILII HEPAYHABAXHBIX HOCBHBITAY 3APAJIA, 3ATPBIMKA
CTBIMYJISIBALIb BBITIPAMEHBBAHHS YV MHXEKIIMOHHOM JIA3EPBHI,
ITATOPH-D®EKT Y NTHXXEKIITMOHHOM JIA3EPEL.

Ab'ekmam Oacnedasanna 3'synseniia naynpaBagHIKOBbI WHXKEKIIMOHHbI
nasep.

Y JAplIoMHAi mpambl Ma JiTapaTypHBIX KPBIHIIAX BBIBYYaHbI METaJlbI
JacielaBaHHs XyTKaJ3elHacll WHKEeKIMOoHHBIX Jazepay (IJI) Ha acHoBe adexTy
3aTPBIMKI CTHIMYJSIBallb BBINPAMEHBBAHHS 1 3aJIeKHACII MaporaBara TOKY aj
Ipalsriacii iMIyJIbCy TOKY Hakadki. Y Tpallbl aJ3Hadaellia, ITO MEepIIbl 3 iX
CKJIQJ[3€HBI Yy amapaTypHbIs plajizaibli, MaKoJbKi maTpadye MpBIMSHEHHS
BBICOKaJIaKJIaIHAl BRIMSIpATbHIKA YacaBbIX IHTIpBAJAY.

Jlns pramizalieli gpyrora MeTaay narpadyeriia BeJJaHHe TOPOBOTO TOKY JIJIst
CTallbIsTHApHAra p’KbpIMY Mpallbl 1 maporaBara TOKY IS JaJ3€HaM Mparsariaciii.
I'>Teis mapameTpbl JI€rka BbI3HAYAIOIA 3 BaT-amMIepHaid xapakTapbICThiKi IJI.
I'>Te1 MeTam Moxka ObIlb MaKIaA3CHBI ¥ aCHOBY pacIpalioyKi 3KCIPIC-METOIbIK]
BbI3HAUAHHS XyTKaazewnHaci [J1.

PacnipanaBana MaTtamaThIdHas MadJb AJs amicaHHs nmarTepH-3dexty ¥ LI
MatsmMateiuHasi Magdib  ysayise caboil BeIpas, sIKOE€ Ja3Bajisie BBI3HAUBIID
npeidayky ¥y TOKYy Hakadki Jpyrora ONDKIHINBIX Ja TIepiiara iMInyibCy,
a0yMOVJIeHYIO0 YIUIbIBaM Iiepimara iMmynbcy Ha apyri. Ilakazana, mTo acHoOBe
rITail MaTAMATBIYHAW MaJdII JIETKa pIaji3yelnia dKCIpIC-METOIbIKA BhIZHAUIHHS
xyTkanzenaciti 1J1.

VY mpanbl Takcama OAKCHEpBIMEHTalbHA Jaciie/laBaHa TAMIEpaTypHas
3aJIe)KHACIh CIIAHTAHara 4acy JKbIIIS HEpayHaBaKHBIX HochOITay 3apama ¥ 1JI.
VYcranoynena, mto ¥ aeisinazone tamnepatyp 20-500C 3anexHacub caHTaHara
qacy JKBIIIS HepayHaBaXHBIX HOCKOITAY 3apama ¥ I1JI amicBaemma Omizkaili ma
JiHelHa nagardail GyHKIEI 3 TaMIepaTypHbIM KaddirsieaTam ~ 0,085 HC / 0C.



ABSTRACT

Thesis: 38 pages, 13 figures, 3 tables, 11 sources.

Keywords: SEMICONDUCTOR INJECTION LASER, NON-
EQUILIBRIUM CHARGE CARRIER LIFETIME, STIMULATED EMISSION
DELAY IN INJECTION LASER, PATTERN EFFECT IN INJECTION LASER.

The object of study is a semiconductor injection laser.

In the thesis work on literary sources, methods of studying the speed of
injection lasers (IL) based on the effect of delayed stimulated emission and the
dependence of the threshold current on the duration of the pump current pulse were
studied. The paper notes that the first one is complicated in hardware
Implementation, since it requires the use of a highly accurate time interval meter.

To implement the second method requires knowledge of the pore current for
stationary operation and the threshold current for a given duration. These
parameters are easily determined from the watt - ampere characteristics of IL. This
method can be used as a basis for developing an express technique for determining
the response rate of an IL.

A mathematical model has been developed to describe the pattern effect in
IL. The mathematical model is an expression that allows you to determine the
increase in the pumping current of the second pulse closest to the first one, due to
the influence of the first pulse on the second one. It is shown that the basis of this
mathematical model is easily implemented express method for determining the
speed of IL.

The work also experimentally investigated the temperature dependence of
the spontaneous lifetime of nonequilibrium charge carriers in IL. It has been
established that in the temperature range of 20-500C, the dependence of the
spontaneous lifetime of nonequilibrium charge carriers in IL is described by a
function close to a linearly falling function with a temperature coefficient of ~
0.085 ns / OC.



