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PE®EPAT

Juninomuas pabota: 47 ctpanull, 18 puCyHKOB (CXeMbI, TUarpaMmsl ), 4
Tabmuupl, 11 HICTOYHUKOB.

Knwouesvie crosa: TIOJIYIIPOBOJHUKOBBIN MHXEKLIMOHHBIN
JIABEP, CIIEKTP W3JIVUEHUS WHXXEKLIMOHHOI'O JIA3EPA, BUJIbI
UHXEKLIMOHHON HAKAYKH, IIPEJIBAPUTEJIBHOE WUMIIYJIbCHOE
BO3BYXXJIEHUE, BATTAMITEPHASI XAPAKTEPUCTUKA

B nuniomHoO# paboTe paccMOTpPEHbl BHUALI WHXXEKIIMOHHOM HaKayku U
COOTBETCTBYIOIIME UM CHEKTPhI U3IydeHUsl. PaccMOoTpeHbl criocOObI IEPECTPOUKHU
CIIEKTPOB U3JIYYEHHUS O] JIEMCTBUEM TEMIIEPATypPbl U TOKA WHKEKIHMH, & TAKKE
MPUHIAI YIIPABIECHUS CIIEKTPOM U3JIYUYEHHUS TOITYHPOBOJHUKOBOIO JIa3epa 3a CYET
MpeABAPUTEILHOIO HMMITYJILCHOTO BO30YXaeHUsl. PaccmoTpena ammaparypHas
peanm3anus CHUCTEMbl HAKaYKA WHKEKIIMOHHOIO Jla3epa C MPEIBAPUTEIBHBIM
UMITYJIbCHBIM BO30YyXJeHHUEM. B 1uUIIoMHON paboTe paccMOTpPEeH MEXaHU3M
BO3JICUCTBUA MPEABAPUTEIBHOTO UMITYJICA HA TOCICAYIOIMUN ISl CO3AaHUS T.H.
TEMIIEPATYpPHOI'O0 BOJIHOBOJAA. OJKCIEpUMEHTAIbHO ucciegoBansl BTAX WJI B
pexuMe TPEABAPUTEILHOIO UMITYJIBCHOTO BO30YXKJEHHUS. Y CTAHOBJICHHO, YTO B
pexuMe TpeABapuTeabHOro BO30OYyXkIeHuss BTAX caBuraioTcs B CTOPOHY
MEHBIIMX TOKOB. YBEIMYEHHUE AaAMIUIUTYAbl HMIIYJbCA MPEIABAPUTEIBHOTO
BO3OYXXJEHHUS TMPUBOJUT K  CIBUTY CIEKTpa TEHEPUPYEMBIX MOJ B
JUTMHHOBOJIHOBYIO 00JIaCTh M HW3MEHEHUIO KOJIMYECTBA T'E€HEPUPYEMBIX MO,
N3meHsass wHTEpBal MEXAYy OCHOBHBIM W IPEABAPUTEIBHBIM  HUMITYJIbCOM

OCYILECTBIIAETCS CABHUT CIIEKTPA MOJ] CO CKOPOCThIO mepectpoiiku 0,0026 A/MA.



PO®EPAT

Hpinnomuas padota: 48 crapoHak, 18 MaitoHKay (CXEMBbI, IbIsTpamMsbl), 4
Tabminpl, 11 KpbIHiL.

Knrouaevisn croswr: TTAYIIPABAJTHIKOBBI ITH)KOKIIBIOHHBI JIA3EP,
CIIEKTP BBIIIPAMEHBBAHHA [THXOKIIBIOHHAT'A JIA3EPA, BI/bI
THXXDKLIBIOHHAN HAKAYKI, ITATIAPSHAE IMITVJIBCHAT A
V3BV D)KOHHE, BATTAMIIEPHA S XAPAKTAPBICTBIKA

VY npliuioMHai mpanbl pasriie/KaHbl BiJlbl 1 THXAKIBIOHHAW HakKayki 1
aJnaBeHbIA 1M CIIEKTPbl BhIpaMEHbBaHHs. Pa3riekanbl criocadbl nepady10BbI
CHEKTpay BbIIPAMEHbBAHHS MaJl JA3€SIHHEM TAMIIEPATYphl 1 TOKY I1HXKIKI[bI, a
Takcama TMpPBIHIIBIT KipaBaHHS CIIEKTpaM BbIIIPAaMEHbBAHHS MaympaBajHIKOBara
jJazepa 3a KOIWIT TamspdyAHsra iMmylbcHara VY30ymkoHHs. Pasrnemxkana
anaparypHbls paaji3alblid CICTAMbI HaKauKl MHKEKIMOHHOTO Jla3epa 3 MarsipdIHIX
IMIYJIBCHBIM  y3pylIaHaciio. Y JbIIJIOMHAN TMpaibl pasriie/KaHbl MeXaHI3M
VY303esHHS Tanspd/HAra IMIYJIbCy HAa HACTYNHBI Ui CTBapdHHA  T.3B.
TAOMIIEpaTypHara XBaJISIBOAA. OKCHEphIMEHTaNbHA nacieaaBanbisi BTAX 1T ¥
PKbIME TAISIPIAHSATA IMITyJIbCHAra Y30y/KOHHA. Y CTaHOYJEHA, IITO ¥ PIKbIME
namsipyaHsara  y30ymxkonas BTAX 3pymBaronna ¥ 00K MEHIIBIX  TOKay.
[laBeniusHHE aMIUTITYAbl IMIYJBCY Mamsp3HATa Y30Y/DKOHHS MPBIBOA3ILG 1A
3pyXy CHEKTPY F'eHepaBaHbIX MOJ| y JayraxBaJieBblsl BOOJACIh 1 3MEHE KOJbKacIll
reHepaBaHbIX MOJ. 3MSHSIIOYBl IHTApBaJl MaMDK AaCHOYHBIM 1 Mamsgp3aHIM

IMITyJTbCaM aKbIIIAYIAEIA 3pyX CIEKTPY MOJL 3 XyTKacIio nepabynossl 0,0026 A

/ Ma.



ABSTRACT

Thesis work: 48 pages, 18 drawings (diagrams, diagrams), 4 tables, 11
sources.

Keywords: ~ SEMICONDUCTOR INJECTION LASER., RADIATION
SPECTRUM OF INJECTION LASER, TYPES OF INJECTION PUMPING,
PRELIMINARY PULSE EXCITATION, WATT AMPERE
CHARACTERISTICS

In the thesis, the types of injection pumping and the corresponding emission
spectra. The methods for tuning the radiation spectra under the action of
temperature and injection current are considered, as well as the principle of
controlling the emission spectrum of a semiconductor laser by means of
preliminary pulsed excitation. The hardware realization of the injection pump
system with preliminary pulsed excitation. In the thesis, the mechanism of the
effect of the preliminary pulse on the subsequent for the creation of the so-called
"temperature waveguide" is considered. Watt-ampere characteristics of the
injection lasers in the pre-pulsed excitation mode were experimentally
investigated. It is established that in the preliminary excitation mode, the watt-
ampere characteristics are shifted towards smaller currents. An increase in the
amplitude of the pre-excitation pulse leads to a shift in the spectrum of the
generated modes to the long-wavelength region and to a change in the number of
generated modes.

Changing the interval between the main and preliminary pulses, the mode

spectrum shifts with a tuning rate of 0.0026 A / mA.



