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PE®EPAT

Jumnomuas pabora 44 ctp., 32 puc., 11 UCTOUHUKOB.

Kniouesvie cnosa. TETEPOCTPYKTYPHI, GalnAs/GaAs, BAPbLEPHBIE
CJIon, BOJIHOBOJ N3 KBAHTOBBIX SIM, BBIXO/IHBIE
XAPAKTEPUCTHUKU, TOKOBOE OT'PAHUYEHMUE.

Obvexm uccnedosaHnus — NOITYIPOBOJHUKOBBIE FETEPOCTPYKTYPhI HA OCHOBE
GalnAs/GaAs ¢ 6apbepHBIMHU CIIOSIMH.

Llenv pabomwi — ompefeNeHue BIUSHUS HAIWYHUS JOMOJHUTEIHHOTO
O0apbepHOTO CJIOS HAa TOKOBBIE M MOITHOCTHBIE XapaKTEPUCTHKH JIa3€PHBIX
rerepocTpykTyp Ha ocHoBe GalnAs/GaAs.

B xoxe BeImosiHeHUsT pabOTHl OBUIM TMPOAHATU3UPOBAHBI MPEUMYIIESCTBA
MOJIYITPOBOHUKOBBIX JIa3€pPHBIX CTPYKTYp Ha ocHOBe GalnAs/GaAs ¢ GapbepHbIM
cnoeMm. llpoBenena onTtuMu3anusi KBAaHTOBOPA3MEPHBIX TETEPOJA3EPOB  C
BOJJHOBOJIOM Ha OCHOBE KBaHTOBBIX sM GalnAs. Ha ocHoOBe MojenupoBaHus
MOJIYYEHBI 3aBUCUMOCTH TOKOBBIX U MOIIIHOCTHBIX XapaKTEPUCTHUK ISl CTPYKTYP C
KBaHTOBBIMHU SIMAMH B IIEHTPE, KBAHTOBBIMHU SIMaMHU, CMELIEHHBIMU B CTOPOHY p-
AMUTTEPA U TETEPOCTPYKTYP C OAPEPHBIM CIIOEM.

B xone uccnenoBanuii ObUIH MOTYYEHBI 3aBUCUMOCTH BBIXOJHOM MOITHOCTH,
MaKCHUMAaJIbHOM TeMIepaTypsl B aKTUBHOM o001acTH, cpeaHero koddduimeHTa
MOTJIONIEHUsI CBOOOAHBIMU HOCHUTENSIMU, JOJH YTEUKH DJIEKTPOHHOTO TOKa B P-
SMUTTEP W CYMMapHOro MapaMeTpa ONTHYECKOTO  OrpaHHYEeHUS IS
NEPEUYUCICHHBIX CTPYKTYP.

Jlsist CTPYKTYpP € KBAaHTOBBIMH SIMaMH, CMEIIICHHBIMH B CTOPOHY P-dMHUTTEPA,
YCTaHOBJICHO, YTO MAaKCHMAaJIbHBIC 3HAYCHHS BBIXOIHBIX MOIIHOCTEH OKa3bIBAIOTCS
OOJIBIIIE.

PaccmoTpena paboTa aCMMMETPHYHBIX TE€TEPOCTPYKTYp 0e3 OapbhepHOro
COSL U CTPYKTYp C OapbepHbIM cioeM. JlJis BBIIEyKa3aHHBIX TE€TEPOCTPYKTYP
MOJIyYEHbI 30HHBIE JHArpaMMbl U MOAOBBIE CTPYKTYpbl. CpaBHUTEIBHBIN aHAIU3
ATUX CTPYKTYp MOKa3aj, YTO MPH HAKAYKE B MUMIYJbCHOM PEKHMME BHYTPEHHUE
MOTEPU CTPYKTYP C OJOKUPYIOUIMMH CIOSMH OKa3bIBalOTCS MEHbIIE, YEM B
CTPYKTypax 0e3 HUX, & MAKCUMAaJIbHAsI MOIIIHOCTh — OOJIbIIIE.



PO®EPAT

JpimuioMuas nipana 44 crap., 32 man., 11 kpbIHil.

Kniouasvinn crosvr. TETOPACTPYKTYPBI, GalnAs/GaAs, BAP'EPHBIA
IIJIACTHI, XBAJIABO/I 3 KBAHTABBIX SIM, BBIXO/HbIA
XAPAKTAPBICTBIKI, TOKI YIIEUKI.

Ab'exm Oacnedasanusa - NAYNPaBAJHIKOBBIS T€TIPACTPYKTYphl Ha aCHOBE
GalnAs/GaAs 3 Gap'epHbIMI TUTACTaMI.

Mbsma pabomsi - BbI3HAUSHHE YIUIBIBY HasiyHacll AajaTtkoBara Oap'epHara

IUIACTa HA TOKABBISA 1 MAIyTHACHBIS XapaKTapBICTHIKI JTa3€pHBIX TeTIPACTPYKTYp Ha
acaoBe GalnAs / GaAs..

Y xonmze BblkaHaHHS ~ paOOThl  OBUII  MpaaHasli3aBaHbIs  IepaBari
naymnpaBaHIKOBBIX JIa3epHBIX CTPYKTYp Ha acHoBe GalnAs / GaAs 3 Gap'epHBIM
iactoMm. [lpaBea3eHa anTeIMi3amblsd —KBaHTaBallaMEpHBIX —TeTdpanazepay 3
XBaJIIBOZaM Ha acHoBe KkBaHTaBbIX siM GalnAs. Ha acHoBe wmamdnsiBaHHS
aTphIMaHbI 3aJIS)KHACII TOKABBIX 1 MaryTHACHBIX XapaKTapBICTBIK JJISI CTPYKTYP 3
KBaHTaBbIMI1 sSIMaMi ¥ IIPHTPHI, KBAaHTaBBIMI sSIMaMmi, 3pyIIaHbIMi ¥ 00K p-aMmiTapa i
reTIPacTPYKTYp 3 6ap'epHBIM IIACTOM.

Y xom3e macnemaBaHHAY OBUII  aTphIMaHbl  3aJICKHACI  BBIXQJHOU
MaryTHacIli, MakciMaJlbHall TAMIIEpPATypbl ¥ aKTBIYHalW BOOJIACIi, CSpAAHATA
Kad(irpleHTa TarJIbIHAHHS CBAOOAHBIMI HOCKOITAMi, JTOMI VIIEUKl 3JICKTpOHHAra
TOKYy Y p-dMiTap 1 cymapHara mnapamMeTpy anTbluHara aOMeKaBaHHS s
nepaigalbIX CTPYKTYP.

Jlns CTpyKTyp 3 KBaHTaBbIMI sMami, 3MeIIYaHbIMI Y OOK p-dMiTapa,
yCTaHOYJICHA, IITO MaKCIMAIBHBIS 3HAYIHHS BBIXOJHBIX MAaryTHACITY aKa3BaroIa
00JIb1II.

Pasrnemkana paboTa aciIMETPBIYHBIX TETIPACTPYKTYp Oe3 Oap'epHara 1uiacta
1 cTpykTyp 3 Oap'epHbIM miuacTtoMm. JlJis Maa3eHBIX TETIPACTPYKTYP AaTpbIMaHBI
30HHBIS JABIATPAMBbI 1 MOJIABBISI CTPYKTYphI. [lapayHanbHBI aHATI3 TITBIX CTPYKTYP
nakasay, IITO Npbl HAMamMOoylbl Yy IMIYJIbCHBIM P3KbIME YHYTPAaHbBIS CTPATHI
CTPYKTYp 3 OlakaBajgbHBIMI TUTACTaMi aKas3BaloOlllla MEHII, YbIM Y CTPYKTypax 0e3
1X, a MaKCcIMaJTbHasE MaryTHACIb — OOJIBIIL.



ABSTRACT

Thesis 44 p., 32 fig., 11 sources.

Keywords: HETEROSTRUCTURES, GalnAs / GaAs, BARRIER LAYERS,
WAVEGUIDE FROM QUANTUM PITS, OUTPUT CHARACTERISTICS,
LEAKAGE CURRENTS.

The object of study is semiconductor heterostructures based on GalnAs /
GaAs with barrier layers.

The aim of the work is to determine the effect of the presence of an
additional barrier layer on the current and power characteristics of the
heterostructures based on GalnAs / GaAs.

In the course of the work, the advantages of GalnAs / GaAs semiconductor
laser structures with a barrier layer were analyzed. An optimization of quantum-
well heterolasers with a waveguide based on GalnAs quantum pits was performed.
Based on the simulation, the dependences of current and power characteristics are
obtained for structures with quantum pits in the center, quantum pits shifted toward
the p-emitter, and heterostructures with a barrier layer.

In the course of the research, the dependences of the output power, the
maximum temperature in the active region, the average absorption coefficient of
free carriers, the fraction of the electron leakage current into the p-emitter, and the
total parameter of the optical confinement for these structures were obtained.

For structures with quantum pits that are biased toward the p-emitter, it has
been established that the maximum values of the output powers turn out to be
larger.

The work of asymmetric heterostructures without a barrier layer and
structures with a barrier layer is considered. For the mentioned heterostructures,
band diagrams and mode structures were obtained. A comparative analysis of these
structures showed that when pumped in a pulsed mode, the internal losses of
structures with blocking layers turn out to be less than in structures without them,

and the maximum power is greater.



