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PE®EPAT
Junnomuas padora: 49 ctpanmii, 16 prcyHKOB, 12 UCTOUHHUKOB.

Knoueswvie crosa: JTASEPHBIM JTUOJ, JUHAMUKA TEHEPAIINU,
3AJEPXKA N3JTYYUYEHNMA, PEJIAKCAILIMOHHBIE KOJIEBAHN A,
BHYTPEHHUE ITAPAMETPEI JIA3EPA.

Obvekm uccnedosanus. Na3epPHBIN TUOI.
L]env pabomul: onipeniesieHUE BHYTPEHHUX TapaMeTPOB Jlazepa.

B pabote mpoBeneHO ompejeneHre BHYTPEHHUX MapaMeTpoB JIa3€pHOTO
JIM0J1a, TEHEPUPYIOUIETO Ha JIMHE BOIHBI 520 HM, Ha OCHOBE AKCIIEPUMEHTATbHBIX
JTUHAMUYECKUX XapAKTEPUCTHUK.

[Io BpemeHU 3aJepKKW Ja3epHOM IeHepaluuu OMNpPENEIeHO BpeMs >KU3HU
HocuTenen 3apsaa. [lo yacToTe W MOCTOSTHHOM 3aTyXaHWs IyJibCallid BBIXOIHOMN
MOIIHOCTH  HaiaeHo auddepennuanbHoe  ycuwieHue. C - HCIOJIb30BAHUEM
NACHOPTHBIX JITAHHBIX IIOPOrOBOrO TOKA W JUIMHBl Jla3epa  ONPEIECIICHBI
KO3((PUIIMEHTHI TOTEPH U KOHLIEHTPALUS TPO3PAYHOCTH.

Ha s3pike Python pazpaborana mporpaMma ¥ TPOBEICHO YHCICHHOE
MOJEIUPOBAHNE CKOPOCTHBIX YPABHEHUH C HAlICHHBIMM napamerpamu. [lomydeHno
YIOBJIETBOPUTEIBHOE COOTBETCTBUE C DKCIIEPUMEHTAJIbHBIMU 3aBUCHUMOCTSIMHA
MOIIIHOCTH T'€HEPALUU OT BPEMEHH.

Pe3ynbTaThl MOry OBITH HWCHOJB30BaHBI JJII ONTUMU3ALUU HUMIYJIbCHBIX
PEKUMOB HAKAYKU MMOJTYIPOBOJHUKOBBIX JA3€POB.



PODEPAT

JlpimuiomHas mpana: 49 craponak, 16 mantonkay, 12 KpbIHiIL.

Knmiouaewvisi cnoswi: JIABEPHBI JIBIEJl, JIBIHAMIKA TEHEPAIIBII,
3ATPBIMKA BbBIIIPAMEHBBAHHS, PRJIAKCALBIMHBISI BATAHHI,
YHYTPAHBIA ITAPAMETPHBI JIA3EPA.

Ab'exm oacnedasanmus: Na3epHbI IBIEN.

Mbsma npaybsl: BBI3HAYSHHE YHYTPAHBIX ITApaMeTpay Jiazepa.

Y nipaiiel paBea3eHa aJHayJICHHE YHYTPaHbIX ITapaMeTpay ja3epHara JIbl€a,
reHepbipytouara Ha JaykbiH1 xBaji 520 HM, Ha acCHOBE SKCIEPBIMEHTAJIbHBIX
JBIHAMIYHBIX XapaKTapbICTHIK.

[la yace 3aTpbIMKI Jla3epHail reHepanpll BbI3HAYAHA 4Yac KbILIS HOCHOITAY
3apana. Ila dacrare 1 mactassHHaW 3racaHHs IMyJIbCallbld BBIXaJIHBI MaryTHacIll
3HOWI3eHA JblepaHibisuibHae Y3MmariHeHHe. C  BBIKAphICTAaHHEM MMAIapTHBIX
JAJ3EHbIX TaporaBara TOKY 1 JIayKbIHI Jia3epa BbI3HauaHbl Kad(iI[bIEHTHI CTpaT 1
KaHI[PHTpAIbIS TPa3phICTACII].

Ha nparpame Python pacnpanaBana mparpaMa 1 npaBeA3eHa KOJIBKacCHYIO
MaJIIsIBAHHE XYTKACHBIX payHaHHSAY 3 3HOWJ3€HBbIMI Mapamerpami. ATpbIMaHa
3aBaJIbHSIOYBI a/l[IaBEHACIb 3 IKCIIEPHIMEHTAIBHBIMI 3aJIEKHACISIMI MaryTHaCI
reHeparibli aj yacy.

BreiHiki MOrylp ObIllb BBIKAPBICTAHBI IS  aNThIMI3allbli  IMITYJIBCHBIX
pKbIMay HaKayKi MayrnpaBagHIKOBBIX Jiazepay.



ABSTRACT
Diploma Thesis: 49 pages, 16 figures, 12 sources.

Keywords: LASER DIODE, GENERATION DYNAMICS, RADIATION
DELAY, RELAXATION OSCILLATIONS, INTERNAL LASER
PARAMETERS.

Object of research: laser diode.
The purpose of the work is to determine the internal parameters of the laser.

The internal parameters of a laser diode generating at a wavelength of 520 nm
are determined on the basis of experimental dynamic characteristics.

The lifetime of charge carriers is determined by the delay time of laser
generation. A differential gain is found based on the frequency and attenuation
constant of the output power ripple. Loss coefficients and transparency
concentration were determined using the passport data of the threshold current and
laser length.

A program has been developed in Python and numerical modeling of velocity
equations with the found parameters has been carried out. A satisfactory
correspondence with the experimental dependences of the generation power on time
IS obtained.

The results can be used to optimize pulsed pumping modes of semiconductor
lasers.



