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AKYCTO®OTOBOJIbTAMYECKHAMN DOPEKT
B MOHOKPUCTAJIAX InGaTe, 1 InGaSe,

BBeaenue

B nocnegnue rosipl 3HaYUTETFHOE KOJMYECTBO padOT MOCBSIICHO U3YYEHUIO MOIYIMPOBOIHH-
K0BBIX coenunennii Tuma A" BY B cBs3M ¢ nHTEpecoM K nX 0cOOBIM (GU3NUECKHM CBOIMCTBAM, IPH-
polla XUMHYECKOH CBS3M B ATHX COCAMHEHUSAX OOYCIOBIHMBACT crienu(uueckue 0COOCHHOCTH, Ta-
KM€ KaK CJIOMCTas M IeNoYeyuHasi CTPYKTYpa, KOTOPBIC BAKHBI ¢ PyHIAMEHTATBHON U TEXHOJIOTHYE-
CKOM TOYKHM 3peHHUs. B 4acCTHOCTH, CIOMCTBHIE KPHUCTAJUIBl BBI3BIBAIOT PACTYLIMHA HHTEPEC CBOUM
BO3MOXXHBIM ONTOAIEKTPOHHBIM npuMeHeHueM [1]. Ix ocoOble ontuyeckue u GpoTosaeKTpudecKue
CBOMCTBA MPUBJIEKAIOT UCCIEIOBATENEH, MBITAIONIMUXCS JIy4lle pa3o0parbes B PU3NUECKUX MPOIIec-

cax, MpPOUCXOoaAmMrX B 3TUX COCAMHCHUAX. XEUII:KOI‘GHI/I[[LI THUIIa A“I B”I C;’I SABJIAOTCA IMPEACTaBU-

. n Vi o

Tenamu coenuHenuit Tunma A BT . XoTs B mocnenHne rojpl TpoiiHbIe COSMHEHUS TAHHOTO THIIA
WHTEHCUBHO M3y4alOTCs, JTUIIb HE3HAUUTEILHOE YUCIIO 3TUX PAabOT MOCBSIIEHO UCCIECIOBAHHIO CO-
equnenuii InGaSe, (Te,) [2, 3]. Otu coequHEHUs MOTYT UMETh IIHPOKYIO 00JIacTh HPHUMEHECHUS,

MPOCTUPAIOIIYIOCS OT UCIIOJIB30BAHUS B COJTHEYHBIX AJIEMEHTAX /10 HEJIMHEHHBIX ONTUYECKUX TeX-
HoJoruit. K TOMy e 3TH KpUCTaJUIBI MOTYT OBITh JIETKO MHTEPIIOJIMPOBAHBI HHOPOIHBIMU HOHAMH,
aToOMaMHM, MOJICKYJIaMH, TEM CaMbIM, IpEAIoaras peajbHble MPEANOCHUIKH JJIsi CO3AaHUsI HAa UX
OCHOBE YTPaBJIIEMbIX CYIEpPPEIIETOK.

Otu coenunenus InGaTe, u INGaSe, ABISAIOTCS CTPYKTYPHBIMU aHAJIOTAMHU, KPHCTAIUIU3YIOT-

csl B OJIHOM M Tl e TeTparoHanbHON CHHTOHMH, C TapameTpamu pemerku: a=8.0511 A, c= 6.3174
A na=8.3945 A, c= 6.8352 A coorBercTBEHHO IpOCTpaHcTBeHHas rpymma I4/mem.
Llens paboTsl — uccnenoBanue GoToNIEKTPHUECKUX cBOWCTB coenunenuii InGaTe, u InGasSe,.

Meroauka IKCriepuMeHTa

[Ipu uccnenoBanuu GOTOAIEKTPUUECKHX CBONCTB coequnenuil InGaTe, u InGaSe, Gbu1 06-

HapyXeH HOBBbIM Qu3ndeckuil 3pPexT, 3aKiarovaromuics B BOZHUKHOBEHUHU 3JIEKTPOJBHKYILIEH
CWJIBI Ha KOHIIAX OPUEHTHUPOBAHHOTO OJHOPOJHOIO HEMBE30IEKTPUUECKOIO KPUCTAlIA MOIYIPO-
BOJIHUKA I10J] COBMECTHBIM BO3JICCTBUEM Ha HETO PABHOMEPHOT'O IEKTPOMArHUTHOTO U3JIy4EHHUS
U 3BYKOBBIX BOJIH, BEJINYMHA, MOJSPHOCTh U O0JIACTH CHEKTPAJIbHON YYBCTBUTEIBHOCTU KOTOPOM
YIPABJIIIACHh YACTOTOU 3ByKOBOM BOJIHBI.

HccnenoBanust NpoOBOAMINCH HA MOHOKPUCTAJUTMYECKUX 00pa3uax TomuHoi 0,4 vv u mupu-
HOH 1,3 MM IBYMSI CAMMETPHUYHBIMH JIEKTPOIAMH, OTCTOSIIUMHU ApYT oT Apyra Ha d=0,6 mmu. Jlan-
HBII 5 PEKT BBIABIEH M B TBEP/BIX PACTBOPAX Ha OCHOBE TPoiHbIX coemunenuii Tuna A" B" C)'

[4 — 6]. U3nydaTenb 3BYKOBBIX BOJH YCTAHABIHBAJICSA Yepe3 KOPOTKHH JKECTKHH aKyCTHYECKHIA
KOHTakT puc. 1. IIpn oTCyTCTBUM 3JIEKTPOMArHUTHOTO M3JIyYEHUS W IIPU BO3JEHCTBUU WU OTCYT-
CTBUM 3BYKOBBIX BOJIH OTCYTCTBOBaJIa 3aME€THas 3JIEKTPOJBMKYIIAs CHia Ha 3jekTpoaax. OmHako
[P OJHOBPEMEHHOM BO3JIEHCTBUHU CBETA M 3BYKOBBIX BOJIH MOSBIsETCs cymecTBeHHas JD/[C nmmn
IIOCTOSIHHBIA TOK NPU 3aMbIKaHUU 3JIEKTPOAOB. BBISABIEHO, YTO BEJIMYMHA BO3HUKAIOIIEH aKyCTO-
¢dotoBonbranyeckoit (AD®B) 3/IC 3aBUCUT OT MHTEHCUBHOCTH U CIIEKTPAJIBHOIO COCTaBa CBETa, a
TaK)Xe OT YacTOThl M aMIUIUTY/IbI 3ByKa, U MOKET OBbITh CBE/ICHA K HYJIIO aOCOIIOTHBIM 3aTEMHEHU-
eM KpHCTaJUIa WJIH XKe CHATHEM BO3/ICHCTBUS aKyCTHYECKUX BOJIH (puc. 1, a).
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Puc. 1. CrextpanbHoe pacnpeaeseHne Toka KOpoTkoro 3ambikanus ADB-addexra
NIPY pa3IMYHBIX 9acToTax: a — npu gacrore 0,35; b — 0,37 mey; ¢ — 0,4 mey; d — 0.46 mey

ISSN 0485-8972 Paouomexnuka. 2014. Bein. 178



12
13

1.0-
n
& 0.8+ LA% 1 49
3
3

0.6

0.4-

0.2

a) b)
ELLLLILLE TE L f L ez E3B
124
143

-
L 0.8-
3
by

06 1.19

0.4-

0.2 1313

c) d)
ERSCLbEbEE SEccbrceg o

Puc. 2. CriextpanbHoe pacnpejiesenne Toka KopoTkoro 3aMmbikanus ADB-adderra
NpY pa3IMyHbIX 4acTOTax: a — npu yacrore 0,42 mey; b — 0,46mey; ¢ — 0,52; d — 0.58mey

Uccnenosanus akycrodortoBombTandeckoro apdekra InGaTe, nu InGaSe, nmpoBoaumcek B UH-
tepsaie yactot 0,3 — 0,6 Mey. Pesynbrarel npuBenensl Ha puc. | u 2. Kak ciaenyer u3 puc. 1, Ha
criektpe ADB sdpdexra InGaTe, npu 3nauenun gactorsl 0.35 Mey HaO0qaeTCS OAMH SIPKUAN MaK-
cumyM 1ipu sHepruu 0,8 9B, 06nacTk ciekTpaibHON dyBcTBUTEIbHOCTH — 0,635 — 1,035 9B.
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C yBenuyeHneMm 4acToThl 3Byka a0 0,37 Mey HaOMIOAAOTCS YABOEHHBIE SPKO BBIPAKECHHBIC
MakcuMyMmbl 1ipu sHeprusix 0,89 u 0,92 5B u MunumyM 1ipu 0,9 5B. O6mMacTh CIEKTPAIBHOM UyB-
crButenbHocTH 0,698 — 1,08 5B. C nmanpbHEWIIUM YBETWYCHHEM YacTOTHI 3BYKOBOUM BOJHBI JIO
0,40 Mey nHa criekTpe OOHApYXUBAIOTCS sipKkue MakcuMyMbl mpu sHeprusx 0,734 u 0,88 3B u
MUHUMYM pu 3Hepruu 0,743 5B. lHBepcus 3Haka TOKa KOPOTKOI'O 3aMbIKaHMsI IPOMCXOMIIA IPU
snepruu 0,739 3B, o61acTh criekTpanbHOi yyBcTBUTEIbHOCTH 0,635 — 1,035 5B. Ilpu yacrore 3BY-
KoBoii BoHbI 0,46 Mey BbIsiBIIeH sipkuil MakcumyM ipu sHeprun 0,803 5B, 00651acTh CIEKTpaIbHON
gyBcTBUTEIBHOCTH 0,68 — 0,992 5B.

Pesynbratel uccinenosanus A®B B InGaSe, sddexra npuBonutcs Ha puc. 2. Kak cinenyer u3

puc. 2, a npu yactote 0,42 Mey Ha crieKTpe TOKa KOPOTKOT'O 3aMbIKaHUs HAOJIIOJAETCs OJUH SPKO
BBIPQKEHHBIH MAaKCUMYM IpH 3Hepruu 1,3 5B, obiacTe CleKTpaibHON 4yBCTBUTENbHOCTH 1,04 —
1,5 5B. Ilpu yvacrote 0,46 Mey (puc. 2, b) makcumym yasauBaercs. [lpu sueprusx 1,44 u 1,49 oB
HaOJII0AaMNCh JIBa MakcUMyMa, npH 1,48 9B — spKuii MUHUMYM, 00JIaCTh CIIEKTPaTbHON YyBCTBH-
tenpHOCTH 1,32 — 1,59 5B. IIpu yactote 0,52 Mey MHTEHCUBHOCTH NIEPBOIO0 MAKCUMyMa YMEHbIIIa-
erca Ha 8 %, a BTOpOro Makcumyma, Ha000poT, yBenuunBaeTcs Ha 14 %, MUHUMYM HaOII0JalCs
npu sueprun 1,20 5B (puc. 2, ¢). B nanpHeiimem, ¢ yBearndenuem dactotel 10 0,58 Mey (puc. 2, d)
BBISIBJIEH €IMHCTBEHHBIH MakcuMyM npu sHepruu 1,304 2B, o0nacTh crieKTpanbHON 4yBCTBUTEIb-
Hoctu 1,14 — 1,50 5B.

B orimume ot u3BecTHBIX GoToBONbTandeckux dhdekToB [7] Gpopma u XapakTep CreKTpaib-
HOW 3aBUCHMOCTH TOKa KOPOTKOI'O 3aMbIKaHHsI YIPaBIISETCS MOLIHOCTbIO M 4aCTOTOM aKycThde-
CKUX BOJIH: C U3MEHEHMEM B3aMMHOM OpHUEHTaluU KpUcTaliorpaguueckux oceil MaTtepuasia moy-
IIPOBOJIHUKA M JIEMCTBYIOIMX HAa HErO BHEIIHUX BOJH, a TAK)K€ BEIMYMHON MEX3IJIEKTPOJHOIO
paccTosiHUs, BapHualliel yKa3aHHBIX BBIIIE (PAKTOPOB MOYKHO YIPABIATH CIIEKTPAIHHON XapaKTepu-
CTUKOH.

Habmogaemsrii akycrodoroBonsrandeckuii (ADPB) addext B onpeneneHHOM MPUOIMKEHIH
MOKHO YaCTUYHO PACCMOTPETh KaK M3MEHEHHE M3BECTHOI'O aKyCTORJIEKTpUUYECKOro 3¢ ¢exra mos
nelicTBueM cBeta, gusudeckas cytb camoro A®B s¢ddexra cBoAUTCS K BOSHUKHOBEHHUIO B MOJY-
MIPOBOJIHUKE — BCJICJICTBHUE YBJICUCHHSI HOCUTENICH TOKa yrpyroi BosHOH [8, 9]. B obmacti HU3KHUX

YacTOT 3ByKOBOW BOJIHBI, T.€. IpH (| = Dy <1 (rme @, M v, —4acToTa U CKOPOCTh 3BYKOBOM BOJI-
VZ

mel, | =0, -7~10° —10°cn — umHa cBOGOIHOTO MpoGera HOCHTENEH TOKa), BCICICTBIE BCTY-
MAIOMIETO B CHJTY KBAaHTOBO-MEXaHMUECKOTO COOTHOIICHHS HEOTIPEIEICHHOCTEH TepsieT CMBICI B3a-
UMOJICHCTBHE WHAWBUAYAJIbHBIX 3JIEKTPOHOB M TPHUOIMKEHHUE OECCTONKHOBHTEIBFHON ILIa3MBl.
[Tpomecchl pu 3TOM MPUOOPETAIOT KOJUIEKTUBHBIA XapakTep, CO 3BYKOBOIM BOJHOM Kak ¢ yHpyroi
BOJIHOM B CIUIOIIHOM cpesie B3auMOJEHCTBYIOT ¢ 0OBEMHBIMHU 3apsiIaMH.

Beipaxkenus uist akycro-anekrpudeckoi 3J{C MOKHO MOIyYUTh U3 COOTHOIICHHS MEXTy MH-
TCHCHUBHOCTBIO BOJIHEBI, T.C. INIOTHOCTBIO IMOTOKA SHCPIrUun W3 u HepeHOCHMOfI €10 MEXaHUYECCKUM

uMmmynascom P :

- W —
P
0, %o (1)

—_

rne (g — enuHUYHEBI BEKTOp B HANPABJIEHUH 3BYKOBOM BOJHBL B pe3yibrare MOTIONIEHUS YIIPY-

TOM BOJIHBI €€ UMITYJIbC TIEPEeIaeTCs AIEKTPOHAM (IbIPKaM) MTPOBOJIUMOCTH, YTO TIPUBOJUT K TIOSIB-
JICHUIO HEKOTOPOW CPENHEN CHUJIbI, AEMCTBYIOIIEN HA DJIEKTPOHBI M YBJIEKAIOLIEH UX B HAPABJIECHUN

pacrpocTpaHeHus BOIHbL Iloryomaemas sHeprusi Kpucrtaia B ToHkom cioe d, Ha exumuiy

IUIOINAAH, IEPHEHAUKYISPHOU (,, 3a €AMHUILy BPEMEHM IIPU OTOM COCTABHUT 7/\deX rae

7 — xodddunmeHt mnormomieHus, 4To coriaacHo (1) COOTBETCTBYET IMOIy4aeMOMY HMITYJIbCY
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W, dx —

Qo . Eciiut mpupaBHUBATE 3TOT UMITYJIbC CHIIC, ICHCTBYOIIECH HA N,dX 3JIEKTPOHOB BHYTPU

U3
CJIOSI, TO TIOJTYYHM:
- dx —
—eE n,dx = W, 0o »
Us
rac HaHpH)KeHHOCTB I10JIs1 CTOpOHHHX CHUJ1
= W —
n— qO (2)
en,v,

Bosnukaromas nonHas 9/IC B KOHIIAX 3JEKTPOHHOW MOJYIPOBOJIHUKOBOM IUIACTUHKU C JJTU-
Hoii d

MS d :_%Lan3 (3)

d
E _ * _
Vaa(nO)__.[EndX__ n T
0 €Ny, U3 OqUs
B cirygae urcTo QpIpOYHON MPOBOAMMOCTH aHAJIOTHYHO AJICKTPOHAM TMOJIOKHUTEIBHBIC IBIPKH,
IPU TEX K€ YCIOBUAX YBIEKasACh B HANPABICHUM PACHPOCTPAaHEHUS 3BYKOBOM BOJHBI, CO3/AIOT
3/1C npoTUBOMOJIOKHOTO 3HAKA!

W,
VI (py) = -2 g 4)
op3
A JJIA Cﬂy‘laﬂ HOHprOBOI{HI/IKa CO CMeHIaHHOﬁ HpOBOI[I/IMOCTbIO CYMMapHaH 9[[(:
V(g py) =~ 0 (Ha g 5)
3 O, O,

TakuM 00pa3oM, B 3aBUCUMOCTH OT MPEBAIMPYIOIIEr0 TUIIA IIPOBOJAUMOCTH, YIIPaBISIEMOrO, B
YaCTHOCTH, MHTEHCUBHOCTBIO M CIIEKTPaJIbHBIM COCTABOM JEHCTBYIOIIETO Ha KPUCTAJUI CBETA,
Habmoiaemas pu 3ToM cymmapHas 9J{C U COOTBETCTBYIOIIUN TOK KOPOTKOI'O 3aMbIKAHUSI MOTYT
UMETh KaK IOJIOXKUTEIbHBINA, TaK M OTPULIATENBbHBIN 3HaK. MMmeromas MecTo MHBEpCUS 3HaKa Ha
CHEKTPAJIbHOM 3aBUCHUMOCTH TOKAa KOPOTKOI'O 3aMbIKaHHUSl aKycTO(OTOBOJbTan4Yeckoro 3ddexra
OTYaCTH MOXET OBbITh BbI3BaHA M 3TOH npuunHOi. ITockonbky uccnenyemsle kpuctamisl InGaTe, n

InGaSe, oGnamanu ABIPOYHON MPOBOAMMOCTBIO, BHaUaje OTPAaHUYUMCS PACCMOTPEHHEM CiIydas C
JaHHBIM THIIOM MPOBOJAUMOCTH. AKYCTO(GOTOBOJIbTANYCCKHN dPPEKT, 00YCIOBICHHBIN N3MEHEHH-
€M aKyCTORJIEKTPHUYECKOTO 3 eKTa MpH BO3ACHCTBUH CBETA, MOKET OBITh MPEACTABIICH TaK:

c T
uMNd o, -0,

T
p

V,,.(P) =V (p) -V, (p) = -

C
Uy o, 0

HHI[CKCBI «c» u «Tr» COOTBETCTBYIOT CBETY U TEMHOTC, YUYHUTBIBAsA, 4TO

VI (py) = 2o (6)
o,U;
Ao, (hw,) =05 -0,
HOJTy UM
A Al
V,,,.(p) = V7 (p)- A0(4P) @)
o (p)
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CrnenoBarenbHo, akycTooToBosibTanueckas /1C mpu TakoM pacCMOTPEHUH 10 3HAKY MPOTH-
T

. V o
BOITIOJIO’KHA K aKYCTOQJICKTPUUICCKOH :‘)I[C B TCMHOTC “° M HE IIPEBBICUT €T0 a0COJIIOTHOM BEIUYH-
HbI, TaK KaK Ha IIPAKTHUKEC BCCraa
AJC.’M (Ap) < 1

c,(p)

Ilo 3HaKy OHHM COBIAJAIOT B UCKIIIOYMUTEIBHO PEIKHUX CIydasx, IPU HAIMYUU OTPULIATEIILHON
(GboTOnpOBOAMMOCTH, T.€.

Ao, (hw,) <0

Crenyetr NoI4epKHyTh, YTO MPU OJJTHOBPEMEHHOM BO3/ICMCTBUU CBETA M 3ByKa HAa KOHIIAX KpHU-
cTajla JAOJKHO MPOUCXOIUTH CIOXKEHHE JBYX HMPOTHUBOMOJOXKHBIX DJIC, onmpenensemMblx ypaBHe-
Husmu (4) u (5) KkpucTaiia, T.e.

VE (D) =V, (p) +V7,, (p) =V (pp)| 1 A% (EP) ©
,(p)

Takum 06pa30M, AOMYIICHUEC O HAJIMYHUU TOJIBKO IMOJIOKHUTCIIBHBIX ABIPOK IIPU 3TOM HE MOKCT
OOBSCHUTH HAOIOAEMYIO Ha SKCIICPUMEHTE MHBEPCHIO 3HAKa B CIEKTPE aKyCTO(hOTOBOJIbTaUYEC-
ckoro 3 dekra, TaK KakK

MMy MLy P ()

Ve = ,
(P) U3 Gg(p) ev; P, +Ap P, +Ap

rae Ap = Ap(fi@,) >0 Bo BceM M3y4eHHOM CIIEKTPaJbHOM JHana3oHe. B paccMaTprBaeMoM criek-

TpaJIbHOM JHWana3oHe i ucciaenyembix kpuctamwioB InGaTe,(Se,) mpeBamupyer coOcTBeHHas

dotompoBoaumMocTs. [ToaToMy, ciieqyeT y4ecTh MPU 3TOM IIEKTPOABIDKYIIYIO CHITY C TIPOTHBOIIO-
JIO’)KHOM MOJISIPHOCTHI0, 00YCIIOBIEHHON IPUCYTCTBUEM B KPUCTAIJIE 3JIEKTPOHOB:

ve(p)=- T Ao PR L _yrmy) A (10
v, o.(n) ev, ny+An n, +An

Cymmapnas D/IC, cocrosias U3 AByX 3aBUCAIIMX OT SHEPTUU (HOTOHOB B (5) KOMIIOHEHT IpO-
THUBOIOJIO’KHOTO 3HAKa, ONMPEAESAIONINX XapaKTep CHEKTPaJbHON 3aBUCHUMOCTH TOKa KOPOTKOIO
3aMbIKaHUs, MOXKET ObITh MTPEJICTABICHA TaK:

Moo 1 1

ev, p0+Ap_no+An

Vi, p) =V} (n)+V (p) =

nim
MWd 1 1_ P, +Ap
ev; P, +Ap n, +An

Ve(n p)= (12)

rac p, u no — KOHIOCHTpalrd TCMHOBBIX JBIPOK W 3JICKTPOHOB, Ap u An — JOJIA B036y)K,Z[CHHBIX

1 . . .
CBC€TOM IBIPOK H J3JICKTPOHOB, YCICBAOIINUX Tn,p >>— B3aMMOJICHUCTBOBATh C YIPYIOHM BOJHOH
w

3ByKa 3aJIaHHON 4acTOTHI (@, ).
N3Mmepsemblii HA SKCOEPUMEHTE TOK KOPOTKOTO 3aMbIKAHUS, CO3JaHHBIN AJIEKTPOABUKYIIEH
cunoit V(n, p) cormacuo (11):
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aoa

= Yal0) o p) - _%.ﬂ{“wﬂ}(w_ ] 12)
U, Ny +AN 11, P, +Ap

CnextpanpHas 3aBucumMocts |, (h@,) omnpenensercs M3MEHEHHEM HEPAaBHOBECHBIX HOCHUTE-

aghe
el ¢ sHeprueit GoToHOB, T.€. 3aBucumoctamu AN(i@,) n Ap(fiw,). B coorserctBun ¢ (12) cym-

MapHBIH TOK KOPOTKOTO 3aMbIKaHHS OKa3bIBACTCSl COCTABICHHBIM U3 JBYX KOMIIOHEHTOB C MPOTH-
BOTIOJIOKHOM TOJISIPHOCTBIO. B 3aBUCUMOCTH OT CHEKTPaJIbHOM 00JIaCTH MAJaoIIero CBEeTa, COOT-
HOIIIEHWE a0COTIOTHBIX 3HAYCHHUM YKA3aHHBIX KOMITOHEHT MOXKET U3MEHATHCS, YTO U IMOBJICUET 32
co0o0l MHBEPCHIO 3HAKA B CIICKTPE TOKA KOPOTKOTo 3aMbikanus (puc. 2). Cornacto (11), B ygactkax

criektpa, rAe Ny +An(fiow®) > p, + Ap(hw") TOK KOPOTKOrO 3aMbIKaHHs aKyCcTO(GOTOBOJbTan4e-
ckoro  addexkra  JODKeH  HMMeTh  OTPUIATENBHBIA  3HaK, a B  y4yacTKax, IJie
N, +An(he®) < p, + Ap(hw®) — nomoxuTensHBIH 3HaK. B obmactm  cmekTpa, rue

N, + An(ha®) ~ p, + Ap(h®") , TPOTUBOMOISIPHBIE KOMIIOHEHTBI KOMICHCUPYIOT JPYT APyra U CyM-

MapHBIA TOK CTpeMHUTCS K Hymo. [locnennsist cutyanus peanusyercs B 00JacTu cOOCTBEHHOH Ipo-
BOJIUMOCTH.

BriBoabI

BbIsiBIIEHO, 4TO MPH OJHOBPEMEHHOM BO3JICHCTBHH 3BYKOBBIX M 3JICKTPOMArHUTHBIX BOJH Ha
moHokpuctaiiel InGaTe, u InGaSe, Bosnukaer A®B sdpdexr. Obnapyxkennsiii ADB >ddexr

MOXKET HaMTH MHXPOKOC TCXHUYICCKOC IIPUMCHCHHC B PA3JIMYHBIX O6J'I3.CT$IX, B 4aCTHOCTHU B T'MAPO-
JIOKAllUH, MOABOJHBIX JIMHUAX CBA3HU, ONITUYCCKUX MCPCKIIOYATCIIAX, HACTOTHBIX AUCKPUMHUHATOPAX
OIITHYCCKOI'O Aualia3oHa (C ynpaBHHeMOﬁ IIEICTOTOI‘/'I), d TAKXKC B KaUCCTBC IIPUHIUIIMAJIBHO HOBBIX
THUIIOB YIIPABJISACMBIX CCICKTHUBHBIX NPUECMHUKOB U3TYUCHUA.
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