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Tema OGakanaBpchkoi podotu 3a 2014/2015 pik, cr. rp. HAI1-02 denopuyka O. II. :
«JlocmiKeHHs 3aIeKHOCTEN TTapaMeTpiB KOIT€pPEHTHOCT1 HaIiBIPOBITHUKOBUX JIa3epiB

Ha FeTEePOCTPYKTYpax Bij TEMIEPATYpU».

PoGoty Bukiageno Ha 80 cTopiHKax, BOHa MICTUTh 4 po3auin, 29 umocTpariii, 14
Tabnuip Ta 19 mxepen y nepesiky mocuiaHsb.

O0’exTOM JTOCITIKCHHSI € CHHIM J1a3ep Ha ocHOBI reTepoctpykTypu GaN/AlGaN
Ta CYINEPJIIOMIHECIIEHTH1 CBITIOI0/IM YEPBOHOTO, CHHBOTO 1 3€JIEHOTO KOJIBOPY.

[Ipenmer poOoTM — BIUIMB TEMIIEpaTypu Ha TNapaMeTpU KOTE€PEHTHOCTI
BUIPOMIHIOBaHHS Jla3epa Ta JI10/I1B.

Meta po60oTH — HOCHIIPKEHHS BIUIMBY TEMIIEpaTYpPHHUX 3MiH Ha poOOTy JKepemn
JIA3epHOT0 BUIPOMIHIOBaHHS, TOIIYK MarepiaiiB, ki O 3abe3neuniau iX cTabiIbHY
poOoTy.

Y mepmioMy po3miiai pO3TISIHYTO TOHSTTS KOTEPEHTHOCTI BUIIPOMIHIOBAHHS,
CTYNEHIO0, Yacy W JOBXXMHU KOT€PEHTHOCTI, HaWOUIbII BiIOMI METOAM BUMIPIOBAHHSI
HA3BaHUX [apaMeTpiB, 3MIHH, LI0 BiIOYBAaIOThCS 3 JaHUMU T[apaMeTpamu 3a
TEMIIEPATYPHUX KOJMBaHb, JKEpesia KOTePEHTHOTO BUITPOMIHIOBaHHS.

Y apyromy po3aiiai poO3TJISSHYTO MNPHHIUMIT POOOTH CBITIOBUIPOMIHIOBAIBHUX
OpuUiaZiB HAa HAMIBIPOBIIHUKOBUX TeTEPOCTPYKTypax, iX TMepeBarn W HEIONIKU
MOpIBHAHO 31 3BHYAWHUMHU  JNIOAHWUMH  CTPYKTYpaMH, METOIM  OTPUMAaHHS
TeTepOCTPYKTYpP, OCOOJIMBOCTI BHKOpUCTaHHS HiTpuay Taiito (GaN) Ta iioro TBepaux
pPO3UMHIB B SKOCTI MaTepiajiB s CBITJOBUIPOMIHIOBAIBHUX T'ETEPOCTPYKTYD,
JIOCTOTHCTBA, HEIOJIKK Ta nepcnekTuBH [II-HiTpUaHOT TEXHOIOTI].

Y TpeTbOMy pPO31LII OMUCAHO METOAMKY EKCIEPHUMEHTY W TMOfaHi pe3yJbTaTH
JOCITIKEHB. CIEKTPH BUIIPOMIHIOBAHHSI CMHBOTO Ja3epa HAa OCHOBI HITPUIY Trajilo u
CHUHBOTO, 3€JEHOr0 M YEepBOHOIO CBITJIOAIONA IMPH PI3HUX TeMIeparypax, rpadiku
3aJIe)KHOCTEH yacy, JOBKMHU i BIIHOCHOTO CTYIEHIO KOTEPEHTHOCTI Bl TEMIIEPATYPH.

YerBepTuil po3ais po3KpHUBaE MUTAHHS OXOPOHHU Tpalli Ta BUMOT 10 poO0OYOro

CepeIOBHIIIA.



KirodoBi  cioBa:  KOT€pEeHTHICTb, Jia3ep, CBITIOMION,  HAIIBIPOBIIHUK,

reTEPOCTPYKTYpaA.



ABSTRACT

The theme of diploma is investigation of dependences of coherence parameters of
semiconductor lasers on heterostructures from temperature.

The work presented on 80 pages, consists of 4 parts, 29 figures, 14 tables and
19 sources in the list of references.

Object of the study is blue heterostructure based laser on GaN/AlGaN and
superluminescent red, blue and green LEDs.

Subject of the work is influence of temperature on the parameters of coherence of
laser and diode radiation.

Purpose of the work is study of the influence of temperature changes on the work
of laser sources, searching for materials that would ensure their stable work.

The first chapter introduces the concept of coherence of radiation, the degree of
coherence, time and length of coherence, the best known methods for measuring these
parameters, the changes that occur with these parameters because of the temperature
fluctuations, sources of coherent radiation.

The second chapter deals with the working principles of light-emitting devices on
semiconductor heterostructures, their advantages and disadvantages compared to
conventional diode structures, methods of heterostructures obtaining, peculiarities of the
using of gallium nitride (GaN) and it’s solid solutions as materials for light-emitting
heterostructures, advantages, disadvantages and prospects Il - nitride technology.

In the third chapter described the methodology of experiment and presented the
results of studies: emission spectra of gallium nitride based laser, blue, green and red
diodes, dependency graphs of the time, length and relative degree of coherence from
temperature.

The fourth chapter covers safety issues and requirements for the working
environment.
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