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NHO®PAKPACHBIE OTPE3AIOIIUE ®UJILTPLI
HA OCHOBE MOHOKPHUCTAJIJIOB CdSb, ZnSb
JJIA OIITODPOTOIIJIEKTPOHHBIX YCTPOI/ICTB

CroHcmpyupogansl unmepgepenyuonHo-
abcopbyuonnvie ompesaowue UK-guns-
mpwi Ha monokpucmaniax CdSb u ZnSh ons
oxnaxfcoaemvlx onmoghomodneKmpoHHbIX
YCMPOUCM8, UCCIe008aHbl UX ONMudecKue
U mMexamuyeckue Xapaxkmepucmuxu.

HHuTeHcuBHOE pa3BUTHE HAYKH H TEXHUKH, UCIIONB3Y-
olIel nHPPaKpacHOE U3ITyYCHUE, PUBOANUT K HEOOXO-
JUMOCTH pa3padoTku HOBEIX VIK-cBeTO(HIBTPOB C yiayd-
[ICHHBIMU ONTHYCCKUMH XapaKTEPUCTUKAMH U ITOBBIIIICH-
HOH MEXaHH9IeCKOH MPOYHOCTHI0. DIITBTPHI KaK dJIeMEH-
THI ONTO(OTODIEKTPOHUKH IIAPOKO HCIIOIB3YIOTCS B
CIIEKTPAJIbHBIX IPHOOPAX PAa3INIHOTO HA3HAYCHHS — MO-
HOXpOMAaTOpax, CIIEKTPOMETPAX, a TAK)Ke HH(paKpacHOU
ACTPOHOMUH, CUCTEMaX CUTHAU3AIUH U JPYTOH criel-
texuuke. Monokpucramibsl CdSb u ZnSb (mmpuna 3a-
MIPENEHHON 30HbI £ 2CdSb =0,48 5B, E Zasy 0555 9B) kpu-
CTAJITU3YIOTCA B p0M6quCK0H CI/IHFOHI/II/I U XapaKTepu-
3yI0TCsI IPO3PAauHOCTHIO B CpeIHEH U AalibHel 00macTax
HK-criexrpa (koaprireHT nporyckanus gocturact 42%
0e3 IPOCBETIICHHS ), @ TAKKE OJIM3KHUMHU 3HAYCHUSMH KO-
a¢¢unnenra npenomienuns (n=4,5—4,8). K ux mocro-
MHCTBAM CIieyeT OTHECTH d()(HEKTHUBHOE IMOJIABICHHE
U3JTy4CHHS C [UIMHON BOJHBI A< 2,2 MKM, B TOM YHCJIC
COJTHEYHBIX ITOMEX.

B coBpemeHHOI THTEpaType MaJIO CKa3aHO O TOHKO-
TUIEHOYHBIX PUIBTPax, CHOPMUPOBAHHBIX HA OCHOBE MO~
JYIIPOBOIHUKOB Ipymrbl A’B>, B cBsi3u ¢ ueM u GbuIa
MIOCTaBIICHA 3a/1a4a IIPOEKTHPOBAHMS TOHKOTTICHOYHBIX
uHTep(epeHIIMOHH0-a0COPOIOHHBIX (DHIIBTPOB Ha OC-
HOBe MOHOKpHUcTaIuIoB CdSb u ZnSb, uccienosanus ux
XapaKTEePHUCTHUK, a TAK)KE CTAOMILHOCTH padOTHI B YCIIO-
BUSIX OXJIQXKICHUS.

Metoauka pacyera U MOJAeJTUPOBAHUA ONTHYECKHX
¢puabTpoB

I1pu KoHCTpYHpOBaHMM HHTEP(HEPEHITHOHHBIX TIOKPHI-
THI HEOOXOIMMO pelIaTh TaK Ha3bIBACMYIO OOPaTHYIO
3ajady, WIN 3a7ady CHHTE3a, T. €. [0 3aJaHHBIM OITH-
YECKUM MOCTOSIHHBIM MaTepUaioB U TpeOyeMoi CIeKT-
panbHOM XapaKTepUCTHKE HAITH NOPSJOK YepeI0BaHHsI
CJIOEB W MX TommuHYy [1].

B HacTosmmee BpeMs MIMPOKO MPUMEHSIOTCS YIPO-
IICHHBIE METO/IbI, HAIIPHMEpP METO SKBUBAJIEHTHBIX CJIO-
€B, KOTOPBIIl 1 ObLT B3T HAMH 32 OCHOBY /ISl PACUCTOB
KOHCTPYKIIUU UHTEP(hEPEHIIMOHHBIX (puibsTpoB [1,2]. CyTsb

METO/Ia 3aKJII0YaeTCs B TOM, YTO Ka)/IbIi CUMMETpUY-
HBIA MHOTOCIIOWHHUK CUUTACTCS SKBUBAICHTHBIM OJTHOMY
CI1010 ¢ A3 (PEKTHUBHBIM 3HAYEHUEM TOKa3aTesl MPeIoM-
JICHUS 1 OTITUYECKOH TOJIIAHBIL.

Marpuna MyJIbTHCIIOS, COCTOSIIETO U3 k OJHOPOI-
HBIX HETIOTJIOMIAIOIINX CIIOEB, ONpeesseTcs Mo Gopmy-
ne [2, c. 46—57; 3, c. 47—50]:

_DMll iM;,0 ﬁM
Ele 22D i=

=1
TIPH 3TOM MaTPHIIA j-TO CJIOS UMEET BUJT
_Ocosy; in*sin, O
! ﬁnj sing, cod.

]
e &— (a3oBast TONIIMHA CIIOS, 6 =210, AL
U, — ONTHYECKas TOJIIHMHA cnox U= n/d/,
n, d] — MOKa3aTellb PEJIOMIICHHS  T€OMETPUUYECKAs TOJIIIHA CIIOSI,
COOTBETCTBEHHO;

i — MHHMasl eIMHHULIA.

KoaddunmenTs! mponyckanus 7' u oTpaxeHus R He-
MOTIOIIAIOIIETO MYJIBTHCIIOS OMPEACISIOTCS CONIAaCHO
BBIPAKEHUIO [3]

T=1-R=4(2+ 1" M} + nn M, +
+p'n M)

TJIE 1y U N, — TIOKA3aTeNM MPEOMIIEHHS OKPYKAIOIIEH
Cpeabl U MOUTOKKH, COOTBETCTBEHHO.

BBuy 6;1M30C¢TH ONTHYECKHUX CBOICTB U TTAPaMETPOB
MoHokpuctaioB CdSb u ZnSb [4] pacueTs! mpoBoIU-
JUCH MO OAMHAKOBOMY aJTOPUTMY, a PACCUMTAHHBIC
(UIBTpYyIOIIKME CUCTEMBI IPAKTUYECKH TOAXOIMIN IS
HaHeceHus Ha o0a marepuana [5]. [Ipu sTom npoexTupo-
BAJIMCh OTPE3arolIye (GUIBTPHI C TPAHHYHOH JUTHHOH BOJI-
Hel A_=2.5; 3,9; 4,2 MKM, KDYTU3HOH IPaHUIIBI OTpE-
3anus K20,95 u cpeqanM xkoaddurpeHToM mporrycka-
nus T, >80% Koagduunent nponyckanus B o6mactu
6J'[OKI/Ip0BaHI/I$I tona 3amasancs T,;<10 3%. Wcnonb3o-
BaJIaCh KOMOWHAIHS HECKOJIBKHX HaKCTOB ANEMEHTAPHBIX
TIOZICHCTEM C PA3THYHON ONTHYCCKON TONIINHOM CIIOEB.

[ocne pa3paboTky KOHCTPYKITUH CBETOPHIIBTPA MPH-
MEHSJIOCH TaK Ha3bIBAEMOE CITIA)KHBAHHE MaKCHMYMOB
nporyckanust T(A) ¢ HeNbIo Yy IieH s XapaKTePUCTHK
¢wmerpa [1]. [Ipu 5TOM OBLT IPHUMEHEH MOAXO TSI CITY-
Yast, KOI/Ia YHCIIO CJI0EB k, KOTOPBIE HEOOXOIIMO 3aMe-
HHUTb, MCHBIIIC YUCIIA TOYCK M3MECHEHHS m. Toraa mpu-

R R M+
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Pacuet unTEpEpEHIIMOHHBIX TOKPBITHH JJIsI MOHO-
kpuctayuioB CdSb u ZnSb, BKITIOUAIONIMX TUICHKH TPEX
MatepuaioB — SiO, ZnS, Ge — MpoBOJMICS 110 H3JI0-
YKEHHOM BBIIIIE METOIUKE C IPUMEHEHUEM CIIEIIHaIbHOM
MIPOTPaMMBbI, BKITFOYAOIIEH IIUKIIBI I pacyeTa U yMHO-
JKeHHU S MaTPUL] HETIOITIOMIAIOIIMX CJIOEB U MO3BOJISIOLIEH
IUTS 3aJaHHON KOHCTPYKITHH (PUITBTpa (KOJTHIECTBO CII0-
B, HX ITOCJIEI0BATEIbHOCTD, TOKA3ATEIH MPEIOMICHHS,
00PaMIISIFOIITUE CPEJTBI) BBIYHUCITUTE CIIEKTPATBHYO 3aBH-
CHUMOCTH KO3 HIHCHTA TPOomycKaHus. ONTHMU3AIS
MIPOMYCKaHUS TPOBOIMIIACK ITyTEM BapHAaIlU{ TOIIIUHBI
kpaitaux cioeB ZnS [3]. KoHcTpykiuio pa3paboTaHHBIX
CIECIHABHBIX (PHIBTPOB C )\rp=3,9 MKM M3 JIByX Mare-
pHAJIOB C HU3KUM U OJIHOTO C BBICOKMM IOKa3aTeIsIMU
MIPEIOMIICHHS MTPEICTABUM B CIICAYIOIIEM BHIE:

9oH.1S| g H0,5B(HB}! g Hg Bg Hg Bg Hg B
x(g,Hg, B)? g, Hg H, )

K03 PUIHEHTHI OTKIIOHSHHS TOJIIMHBI OT YETBEPTh-
BOJIHOBOIA;
H, — nnenku ZnS;

S — nomioxka u3 CdSb mim ZnSb;

oM
+ g M,—*2
oy

THC g -0 Gy —

B — mnenku Ge;
H — muienku SiO;
P, P, — moKa3aTesy KONMYECTBA M1ap CIOEB B NIAKETAX MOJCUCTEM.

Takast KOHCTPYKINS HHTEPPEPSHINOHHON CHCTEMBI
UMeEeT IPEUMYIIECTBO Mepell pa3paboTaHHON paHee [6]
Ha OCHOBE TOJIBKO JBYX IUICHKOOOPA3yIOIIUX Marepua-
10B Ge u SiO, MoCKOIbKY BKIIOUYEHUE B KOHCTPYKIIHIO
ci10eB ZnS pa3HO#l TONIMHBI JAET BO3MOKHOCTb OIITH-
MHU3HPOBATH CIICKTPATFHYIO XapaKTePUCTUKY B 00TaCTH
MPO3PagyHOCTH (PHIIBTPA C BHICOKUM 3HAYEHHEM MaKCHU-
MAaJIHOTO KOA((PHUITIEHTA IPOITy CKAHHUSI.

J11s1 ycTpOoHCTB, (PyHKIIMOHUPYIOIIUX TPU KOMHATHOM
TeMIieparype, OblIM pacCUMTaHbl KOHCTPYKIMHU (DHIIBTPOB
c )\r , paBHOI 2,5 u 4,2 MKM, 1 HEOOJBIIUM KOJIHYE-
ctBoM cioeB (12—14). Ux criekTpalibHBIE XapaKTepH-
CTHKH COJEPXKAT CPAaBHUTEIHHO HEIINPOKYIO 007acTh
OnmoxupoBanus (HOHOBOTO M3MydeHHs (Ha puc. 1, kpu-
BbIC /, 3, 4, 6 — XapaKTEepPUCTUKU 12-CIONHBIX QHUIBT-
POB; Ha pHC. 2, kpuBble /, 4 — 14-cIONHBIX).

JBeHanuarucinoitHbiit GuisTp ¢ )\rp:2,5 MKM HUCXO/I-
HOM KOHCTPYKIIH OBLI TOCTPOCH U3 TlakeTa cioeB Ge—
SiO paBHO# TOJIIIMHBI (u =475 HM), pacIOI0XKEHHOTO
MEXY CIOsIMU ZnS, I’paHI/I'-IaHII/IMI/I C ONTHYECKUMU Cpe-
Jamu (Bo3nyX, momioxkka CdSb wim ZnSb). Ota koHCT-
PYKIIS Taoke OBbLTa BKIIIOYEHA KaK JIEMEHTapHAast OJI-
CHCTEMa B KOHCTPYKIIUIO OTPE3aroMNX (QHUIBTPOB C
)\rp=3,9 MKM U3 25 1 24 cnoeB. COOTBETCTBYIOIIUE CIIEK-
TpaJbHBIC XapaKTEPUCTUKH MPOITYCKaHUs IPEICTABIICHBI
Ha puc. 1 (kpuBble 2, 5) u Ha puc. 2 (kpuBbie 3, J).

Kak ciiepyeT u3 3TUX PUCYHKOB, YIyUIIEHUE TEX UIH
WHBIX 0COOCHHOCTEH CIIEKTPATbHBIX KPUBBIX (KPyTH3HA,
MOJI0KEHHUE U BEJTMUYMHA MaKCUMYyMa, CpeHee MpoIryc-
KaHue, IHPUHA «BBICOKOOTPAKAIOIINX 3epKa» B 00a-
ctH OrokupoBanus GoHa U T. 11.) OBLIO JOCTUTHYTO ITy-
TeM MoAu(HKAIINH, TIIABHBIM 00pa3oM, 00paMITSIFOIIINX
CJIOEB Ha IPaHUIIE C ONTHYECKUMHU cpenamu. Hampumep,
W3MCHUB B KOHCTPYKUUH (DHIIBTPA TONIIHHY CII0eB ZnS
u Ge Ha rpanune ¢ CdSb 1o 3HaYeHHU COOTBETCTBEHHO
250 1 450 M, ynanoce 10CTUYb 3HaYEHUS KO PUIIIEH-
Ta npomnyckanusa 7=290% B LIMPOKOM CIIEKTPaJIbHOM HH-
tepBanie A=2,95—5,5 MxMm (puc. 2, 6, xpusas 4).

Bornee cnoxubie uHTEphepeHIIMOHHBIE (QUIIBTPHI CTIe-
[IUATBHON KOHCTPYKIIMH Pa3padaThIBAIHUCH IS yCT-
POMCTB, pabOTAIOUINX MPH a30THBIX TeMIepartypax [5].
HX 0COOEHHOCTBIO SIBIAETCS! BKIKOUCHHUE HECKOIbKUX
MTAKETOB COTIACYFOIIHNX CJIOEB Pa3HO TOJIIMHBL, YTO T10-
3BOJISICT PACHINPUTH 001aCTh OJIOKMPOBAHUS (POHOBOTO
U3IydeHus 10 1,7 MKM U JOCTUYb B cepeinHe pabouero
JtianazoHa (PUIIBTpa BEICOKOTO MPOITycKaHus (puc. 2, a, 0,
KpHBEIC 2, 0).

HeoOxoauMocTs pa3paboTKu (GUIBTPOB, PYHKIIMOHH-
PYIOIINX MTPU KPHOTCHHBIX TEMIIepaTypax, 00ycIoBIeHa
TEM, 4TO OOJBIIMHCTBO MOIYTTPOBOJHUKOBBIX (DOTOTIPH-
€MHHUKOB TpeOyIOT OXJIaXAeHHs. B To 5xe Bpemsl, ¢ oXJIax-
JICHVEM YBEIIMINBACTCSI IIIMPIHA 3aIIPEIICHHON 30HBI KPH-
CTAJUIOB-TIOAJIOKEK (DMIIBTPOB, YTO MPUBOAUT K CIBUTY
TPaHMIIBI IPOMYCKAHUSI B CTOPOHY KOPOTKUX BOJH. J{iis
COXpaHEHUS 3aJaHHON 001acTH OJOKUPOBAHUS H3ITyde-
HUs B 00acTv poHa B KOHCTPYKITHEIO (PUIIBTPOB BKITFOYA-
JIMCH JIOTOJHUTEIBHBIE TOJICUCTEMBI, PACIIUPSIOINE TH-
arma3oH 00IACTH «BBICOKOOTPAKAIOIINX 3EPKaD».
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Puc. 1. PaccunranHble CIIEKTPAIbHBIC XapAKTEPUCTHKU MPOIYCKaHHs MHTEP(EPEHIMOHHBIX GUIbTPOB U3 cioeB ZnS, Ge,
SiO na nogoxkax u3z CdSb (a) u ZnSb (6)

a) 0)
T,% 7] Ts% 7
80 1 1 2 3 80 - 4 5 -
60 1 60 -
40 40 -
20 1 20 A
2 3 4 A, MKM 2 3 4 A, MKM

Puc. 2. PaccunTaHHbIC CIEKTPAIBHBIC XapaKTEPHCTHKU IPOIYCKAHUs WHTEP(EPCHIIMOHHBIX MOHOKAHAIBHBIX (DHIBTPOB
u3 cnoes ZnS, Ge, SiO Ha nomnoxkax n3 CdSb mnmm ZnSb (@) u nByxkanansHoro ¢puistpa Ha CdSb (6)

KoHCTpyKIMY ONTHMU3HPOBAHHBEIX CIEIUANBHEIX | MOIOKEK ObLTa XUMHUKO-MEXaHNIeCKast ITOJIMPOBKA, IT0-
(WIBTPOB BKITIOUAIOT CJIOK ZnS ¢ ONTHYECKOH TOMIMHK- | 3BOJISIONIAst MAKCUMAIBHO YIAINTh HAPYILICHHBIH CII011,
Hoit =1000 uM Ha rpanune ¢ CdSb. Cion ZnS Tommu- | octaBuImiics nocne pe3ku u mng ok [7]. [ToaupoBky
Hoii 800—1000 HM HUCTIONB3YIOTCS IS TPOCBETICHUS | IPOBOIMIN KOMIIO3HIIMSAMH KOJIZIOWHOTO KpeMHE3eMa,
wiactun CdSb B 3aanHoM pabouem nuanasone [4], mo- | BKIKOYAOMUMU aMUHO3TOKCcHaspocwui, NaOH, H,0,,
ATOMY CKOHCTPYHPOBAaHHBIC MHOTOCIIOHHBIC HHTepdepeH- | muiepuH. [IpomyKThl, 00pa3yromrecs IpHu MOIHPOBKE,
LOHBIE CHCTEMBI XOPOILO COMIACYIOTCS C IPOCBETISAIO- | YIAISIOTCS C IOBEPXHOCTH O1arofapsi BRICOKO# aficopo-
IUMH IUIEHKaMH ZnS ¢ 00paTHOM CTOPOHBI MOMJIOXKKHU. | IIMOHHOM CHOCOOHOCTH aMHHOITOKCHAdPOCHIIA BCIIE-
Bricokoe npomyckanue ¢puinsrpa (7290% B nuana3oHe | cTBHE KOMILIEKCOOOpa30BaHMs. DTOT METO SIBIISIETCS OIl-
A=4,3—5,1 MKM) JOoCTHranoch Oarofapst BKIIOYCHHIO | TUMAJIbHBIM JIs1 06paboTku moyoxkek n3 CdSb u ZnSb.
nakeToB cynoeB ZnS-SiO-Ge pasHoii TomuHbel Mekay | Ero npuMeHeHre IPUBOIUT K YCTPAHEHHUIO XapAKTEPHBIX
3JICMEHTapHBIMU TOJICUCTEMAMH U HAa TPAHULIE C ONTH- | 1jIs MEXaHUYECKOM MONUPOBKU LAPAIUH U CBOMCTBEH-
YECKMMHU CPEJIAMH, KaK 3TO BUIHO U3 HOpMyJIbl (1) KOH- | HBIX XUMUYECKON MOJIUPOBKE BOJTHUCTHIX HEPOBHOCTEM
CTPYKLMHU TOHKOIIJIEHOYHBIX CUCTEM. penbeda.

OKcnepuMeHTAIbHbIE Pe3yJbTAaThl U UX 00CY:KIeHue VHPOBGIIGHHHG I/ICCHCIIOBaE{PIﬂ TOKa3aJId, 4TO ONTUMAJTb-

Hanrbienue pacCHUTaHHBIX TOHKOIIJICHOYHBIX CUCTEM HOH KpHCTaJ’IHOT‘paq)I/I‘-IeCKOI/I TTOCKOCTRIO JUTS OpHeHT? :
ZnS-SiO-Ge na nomoxkn CdSb n ZnSb nposommocs | WM roguioxkek CdSb u ZnSb sBisieTcst II0CKOCTH CIIan-
B BBICOKOM BakyyMe (P=(1—2)-10-° MM prT. cT.) Ha ce- | HOCTH (100). TaKI/vIe TIOJITOKKH XapAKTEPU3YIOTCA BBICO-
pHitHoit yeraroske O1HD-7-008 ¢ sekTporHoydensm | KOH MEXaHUHUECKOH H TEPMUYECKOI IPOYHOCTRIO 1 TTOITO-
ycrapuTeneM u (pOTOMETPUUECKAM KOHTPOIeM Tommu- | MY OBUTH HCIIOTB30BAHBI [T U3TOTOBJICHUS (PHIIETPOB.
HBI TUICHOK. [10/UTOKKH 3aKpETUISITHCh Ha KapyCeIbHOM To4HOCTH KOHTPOJIS TONIIMHEI IICHOK OYCHb BaKHA
YCTPOUCTBE IS TOCTHXKEHUS OTHOPOAHOCTH TUICHOK 1o | AV JOCTHKCHHA COOTBETCTBHA PCAIbHBIX XapaKTepHC-
TOJIIIMHE Y TTOJIOTPEBAIIMCH raJloreHHbIMU JTaMmmiamu. Kakx | THK (usTpoB TeopeTHueckuM. [l ee HQBHHIGHHH po-
HU3BECTHO, OT HpeI[BapHTeHLHOﬁ MOATOTOBKH I1OJUIOXKEK U3BOANJIACH 3aME€HA CTCKOJI-«CBUACTCIICHU» ITOCJIC HAIIbI-
CHJILHO 3aBUCHT a/IF€3Usl U IPOYHOCTD T10Jy4aeMOro Mo- | JICHHS Ha HUX 2—3 CJI0eB paCCUMTaHHOM TOJIIIMHBL, Oll-
KPBITHS, O3TOMY HJIS U3TOTOBJICHHUS OXJIaXXKJIAa€MBbIX PENENAEMOI TI0 COOTBETCTBYIOIIEMY YHCITY 3aPETUCTPH-
(GunsTpoB 6bLTa pa3paboTana CrieNUaIbHas TEXHOJOIHS | POBAHHBIX SKCTPEMYMOB MHTepdepeHuyu. buum nomy-
00pabOTKM ¥ OUHCTKH ITOBEPXHOCTH MOJUTOKEK. YeHbl HHTEPPEPEHIIMOHHO-a0COPOLIMOHHBIE (PHUIIBTPHI C

MoOHOKpHCTAILI, BRIPAIIEHHBIH B KpUcTaIorpadu- | TpaHIIHOHN IITHHOM BOTHEL 2,5; 3,9 u 4,2 MxM. Abcop0O-
yeckoMm Hampapienuu [100], pa3pesancs Ha TUTACTHHBI | [IMOHHBIE (QUIBTPHI C )\FB=2,5 MKM HM3TOTOBJISUIUCH ITY-
3a/JaHHBIX TEOMETPUUECKUX PA3MEPOB, KOTOPbIE MO/IBEP- | TeM HAHECEHHST MOHOCIOMHOM IUICHKH POCBETIISIIOIICTO
ranuch N oBKe. 3aBepIaloIM 3TalloM 00pabOTKH | OKpLITUS M3 ZnS ¢ ABYX CTOPOH IUIACTHHEI, OIHAKO
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Puc. 3. CrekTpalibHble XapaKTepUCTUKH MPOIMYCKaHUsI HHTepPepeHIIMOHHO-a0copOnoHHbIX (uibTpoB Ha CdSb, GyHKIH-
OHMPYIOIINX TPU KOMHaTHOU Temneparype (a) u nipu 77 K (6)

KpYTH3HA TpaHMLIbl OTpe3anus Ky Takux GUIbTPOB HE
ooiee 0,8—0,85. [Tonoxenue )\Fp B TaKOM a0COpOIHOH-
HOM (DUITBTpE OTpeeIsIeTCs IMUPHHOM 3apeieHHON 30HbI
CdSb, ZnSb, Torma kak mpeuMyIiecTBOM HHTEpEepeH-
[IMOHHO-a0COPOIMOHHOTO (DMITBTPA SBISAETCS BO3MOXK-
HOCTB PETYIUPOBAHUS MTOJIOKEHUS ¥ KPYTU3HBI IPAHHILIBI
OTpE3aHus C OMOILIBIO TOA00Pa COOTBETCTBYIOILMX KOH-
CTPYKIUH MHOTOCTOHHBIX TNICHOYHBIX CHCTEM.

Heo0xomuMo 0TMETHTS, 9TO ieeKTaMu, BIHSFOIIH-
MH Ha Ka4eCTBO (HIBTPOB, SBJISIFOTCS BKIIFOYCHUS JPY-
roit (asbl B OIOKKAX. DIEKTPOHHO-30HAOBBIM MHK-
poaHann3oM ObLIO BBISIBJIEHO HAJTMYKE 3HAYUTEIHHOTO KO-
JMYECTBA MPEUNHTATOB Sb B KpricTawiax ZnSb, 4To cBs-
3aHO C TIEPUTEKTUUCCKUAM XapaKTepOM 00pa30BaHHUS TOTO
coequHenus. Ecim nist CdSb nipu BeIpamuBaHu METO-
oM YoXpaJbCKOro yAaeTcsi BBIPACTUTh COBEPLICHHBIC
KPHUCTAJUIBI, TO B MOUIOKKAX ZnSb IIOTHOCTH BKIIIOYE-
HUIA 0CTAeTCsI BRICOKOH, YTO MPUBOIUT K CHIKEHHIO TIPO-
MyCKaHUS 1 KadecTBa GUIBTPOB. TeXHOIOTHS BEIpAIIH-
BaHMS MOHOKPHCTAIUIOB ZNnSb HyKaeTcs B AalbHEHIIIEM
YCOBEPILICHCTBOBaHNY, a Mpy u3rotoBneHnu MK-¢punsr-
POB ISl MPAKTUYECKUX MPUMEHEHHI TIPEUMYIIECTBOM
obnanatot kpuctamisl CdSb. B cBsi3u ¢ 3TUM fanee npu-
BEJIEM DKCIIEPUMEHTAIbHBIE PE3YJIBTaThl, TOTyYeHHbIE IS
¢wmbTpoB Ha CdSD.

J17151 TOBBITIIEHHS KPYTH3HBI XapaKTEPUCTUKHU (PHITBT-
pac )\rp=2,5 MKM OBIJIO HaHeceHO 14-clioiiHoe WHTep-
(epeHIINOHHOE TOKPBITHE C OTHON CTOPOHBI TIOTIOKKH
U IPOCBETIIAIOIIEE NOKphITHE U3 ZnS TomuHoHi 800 HM
— ¢ apyroit. CrieKTpaibHble XapaKTePUCTUKU TAKOTO UH-
TephepeHIIHOHHO-a0COPOIIOHHOTO (BHIIBTPA IPUBEICHBI
Ha puc. 3, a (kpuBas /), a puIsTpa ¢ TONIUHOHN TICHKH
ZnS 1150 am — Ha puc. 3, 6 (kpuBas 4). Kpyruzna

T,%
80
60
40
20

0

2 3 4

Puc. 4. CiektpaiibHble XapaKTEPUCTHUKH MPOITYCKaHUs (PHITh-

TpoB Ha CdSb ¢ KOHCTPYKTHBHO 3aBUCHMMBIMHU HHTEp(EpeH-
IIUOHHBIMU MOKPBITHSIMHU
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6)
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TpaHMIBI OTPe3aHust Takux (GuibTpoB gocturaet 0,94,
cpejHee MpoIycKanue B uHTepBajie A=3,2—35,4 MKM co-
CTaBIISICT Tcp:80%, mMakcumanbHoe — I° =94%. Iy~
00Koe IoIaBICHNE H3TyYeHHs B ()OHOBOH 00macTu obec-
neyrBaeTcs PyHIaMeHTaAIbHBIM rortoniennem CdSb nmpu
A<2.4 MKM.

CrieKTpasbHbIe XapaKTePUCTHKH IPOITYCKAHHS (DIITh-
TpoB ¢ A =4,2 MKM NIpUBE/IeHbI Ha PHC. 3, a (KpUBBIE 2,
3),acA_=3,9 Mmxm — Ha puc. 3, 6 (kpuBas 5) u Ha
puc. 4 (xpuBas 2). 3T (QUIBTPHI XapaKTePU3YIOTCS ClIe-
nyroummu napametpamu: K=0,95, T Cp=82%, T ..=92%,
pacueTHOe MMo/IaBJIeHUE U3IIy4YEeHUS B o6nacmr&)0Ha co-
crasnster 10>—10° pas.

Ha puc. 5 (kpuBsie /, 2) peACTaBICHBI CIIEKTPaIIb-
HBIC XapaKTEPUCTHKH MPOITyCKaHHsI 24-CI0HHOTO (hriTh-
Tpa Ha ocHoBe CdSb npu KOMHaTHOW U KPUOTEHHOH TeM-
nepatype. Kak ciemyer u3 3Toro pucyHka, mpu OXJIaK-
JICHUU ONTHYECKUE CBOMCTBA (DIITBTPA MEHSIOTCS HECY-
[IECTBEHHO, OTKIIOHEHUE 3HAYCHUI )\rp, K, T, » HAXOZUT-
Cs1 B IIpeieNax, IOMYCKaeMBIX COOTBETCTBYIOIINMHE CTaH-
naptamu (5—10%), 94To enaet nepCereKTHBHBIM HCTIONb-
30BaHME TAKOro (UIIBTpa B OXJIAXKIAeMbIX (poTonprem-
HBIX YCTPOUCTBAX JJIsl ONITOREKTPOHUKH |3, 5].

Ha ocHoBe pa3paboTaHHBIX HHTEP(EPESHIHOHHBIX IO~
KPBITHH OBIT H3TOTOBJICH IBYXKaHABHBIN (DHITBTP-pacTp.
KoHCTpYKTHBHO MHOTOKaHAIBHBIH CBETO(UIBTD SBIISCT-
Cs1 MaTPUIIEH U3 HE3aBUCUMBIX (DHIIBTPOB HEOOXOANMBIX
JINAna30HOB, KOTOPasi TEOMETPUUYECKH COOTBETCTBYET
«MHOTOIIBETHOI» MaTpHIe poTonprueMHUKoB |3 ]. Hambl-
nenue 14 crnoeB (GuiabTpa mepBoro kKaHana u 24 cioes
BTOPOT'O COBEPIIATIOCH TOOYEPEIHO.

DopMyIbl KOHCTPYKIUI HHTEPHEPEHIIMOHHBIX ITO-
KPBITHI KaHAJIOB MMEITH CIIeTYIONTUI BU/I:
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Puc. 5. CekTpasbHbIe XapaKTepPUCTHKA MPOMYCKAaHUs (HHIIb-
tpa Ha CdSb npu temnepatype 293 K (/) u mpu 83 K (2)
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1-# xaHan ()\rp=2,5 MKM) —
0,53H,0,95B1,4H0,57B1,4H0,57B1,4H0,57B1 4H(BH)*x
x1,28H,; 2)

2-i KaHal (7\rp=3,9 MKM) —
2,1H,0,5B(HB)*0,84H0,95B1,05H1,16B81,37H1,6Bx

x(1,5H1,5B)*1,5H1,28H,. 3)

Yucnosbie k03()GUIMEHTHI B 3TUX (HOPMYIax OTHO-
CATCA K IMaKeTaM CODIACYIOMINX CIOEB Pa3IHIHOM TOJI-
IIMHBI COOTBETCTBEHHO (opmyiie (1).

N3roToBIsIINCH TaKKe KOHCTPYKTUBHO 3aBUCUMBIE
NK-cBeToQUIBTPBI, B KOTOPBIX GUIBTP ¢ A =2,5 MKM
BXOJUT KaK MOJCHCTEMAa B KOHCTPYKIHIO (f)HnLTpa c
)\rp=3,9 MKM. B 3TOM cityuae Ha BCIO IJIOIAAb MOJI0XK-
K{ HaIbUIIICS. KOPOTKOBOJIHOBOW (DPUITBTP, 3aTEM 4acTh
IUTOIIA/IN 3aKPBIBAIACH «MACKOW» 1 Ha OTKPBITYIO T10-
BEPXHOCTb JONBUISUTUCH CIICAYIOIUE CIION JITMHHOBOJI-
HoBoOro ¢uisTpa. OOpaTHas CTOPOHA MOIOKKH, HA KO-
TOPYIO C IMTOMOIIIHIO METAJITH3AINH HAHOCHITUCH perep-
HBIC 3HAKH JUISI COBMEIICHUS ¢ MaTpHUIIeH POTOIPHEMHN-
KOB, IIPOCBETIISUIACH IVIEHKOHM ZnS. DKCIIepUMEHTaIbHbIE
CIEKTPAIbHBIC XapAKTEPUCTUKHU KAHAJIOB IByXKaHATIbHO-
ro ¢puIsTpa MpHUBEACHBI Ha puc. 3, 6 (kpuBble 4 U J), a
IUTSL KOHCTPYKTHBHO 3aBHCHUMBIX ITOKPBITHI — Ha puc. 4
(xpuBbie 1, 2).

Co3znanne GUIBTPOB, HCHOMB3YEMbIX ITPH HU3KHUX TEM-
neparypax, Tpedyer pa3paboTKu MHTEPPEePEHIIMOHHBIX
CHCTEM C KPHOCTaOMIbHBIMU CIIEKTPATbHBIMU XapaKTe-
PHCTHKaMH, TOBBIIICHHON TIPOYHOCTHIO TNICHOYHBIX O~
KPBITHI ¥ KOHCTPYKIINH B IIEJIOM, YTO YUUTHIBAJIOCH, Ha-
YuHast co cTanuu pacuetoB (hopmyisl (2), (3)). Coor-
BETCTBYIOIIHNE HHTEP(HEPCHIINOHHBIC CHCTEMBI KAHAIOB
CKOHCTPYHPOBAHBI TaK, YTO 0OECIIEUUBAIOT PACIINPEHUE
00J1aCTH BHICOKOOTPAXKAIOIINX 3epKa (PHIETPa OT )\rp 110
1,7 MxM. B obnactu 0osee KOpOTKHUX BOJTH MOOOUYHBIE HO-
JIOCHI IIPOITY CKAHUS HHTEP()EPEHIIMOHHBIX (DHIBTPOB, KO-
TOpBIE UMEIOTCSI HA TEOPETUIECKUX KPUBBIX (pHC. 1, 2),
MOJTHOCTBIO TTOTIIONIAKOTCS MOUTOKKOU (puc. 3, 4). Ta-
Koe coueTanue nHTepdepeHmonHoro gusrpa ¢ abcopo-

Puc. 6. Mopdosiorusi TOBEpXHOCTH TUICHOK (PUIIBTPA, MOJYYCHHBIX HA MO
JIOKKaX, 00pabOTaHHBIX MEXaHUYECKUM (a) U XMMHUKO-MEXaHUYeCKUM (0)

crocobamMu

IIMOHHBIM Ha 0CHOBE TIojytokek CdSb, ZnSb nmpusoaut
K TIOJTHOMY OJIOKMPOBAHUIO KOPOTKOBOJIHOBOTO H3ITyde-
HUS B 00acTd A<A__, B TOM YHCJIC B HHTEPBAJE IPO-
3paYHOCTH, OOYCIIOBICHHOM OXJIaXKICHUEM IOMIOKKH
(puc. 5).

B xagectBe muadparmel, 3a1a1011eH TEOMETPHIO CBE-
TOBBIX 30H KaHAJIOB (I)I/IJ'H)Tpa, MIPUMCHAJIOCH MCTAJIJIN3 -
pylolLee IIIEHOYHOE TIOKPBITHE 33 JaHHOH (hopMBL. B cBsizn
C TUM aKTyaJIbHBIM SIBJSIETCSI BOIIPOC BEIOOpA MaTepHa-
Jla METAJUTH3HUPYIOMIETO TOKPBITHS W TEXHOJOTHH €T0
HAaHECCHHS, T. K. HEOOXOIMMO 00eCIIeunTh Hempo3pad-
HOCTb Y4aCTKOB ITOJJIOKKH BHE CBETOBBIX 30H (bHHI)Tpa,
a TaKkXkKe BBICOKYIO aJIF€3HI0 METALTHUYCCKON TUICHKH K
MIOJITTOXKKE M K CIIOSIM UHTEP(EPESHIIMOHHOTO IIOKPBITHSI.
BEICOKYT0 COBMECTHMOCTH C ITOIT0KKaMu Kak u3 CdSb,
Tak 1 u3 ZnSb, a Taxxe ¢ UHTEpPEpPEIIMOHHBIMH TUICHKA-
MH, ITPOSIBUIIN METAJUTN3UPYIOIIHE TOKPHITHS U3 Al [7].

[Ipu pa3paboTke NByXKaHAIBHOTO (DHIIBTPA OBLT OT-
paboTaH METO.I IBYCTOPOHHEH METaJUTH3AIHH TTOITOKEK
TEePMHYECKHM HAITbJICHUEM B BaKyyMe Yepe3 CIICIIHAb-
HbIe MacKH, roytydeHHsie gotonurorpadueii. OcodeH-
HOCTBIO TAKUX MACOK SIBJISICTCSI TO, YTO 3a IPEIe/IaMu
JIFaMeTpa ITOT0KKH UMEIOTCS CKBO3HBIE pEeTIepHEIC MET-
KU, COBMEIIACMbIC IIPY HAJIOKCHUU MACOK C JIByX CTO-
POH IOJUTOKKU. DTUM TOCTHTAJIOCH COBMEIICHHUE C BBI-
COKO# TOYHOCTBIO PUCYHKOB METAJUTU3HPYIOIIHX TOKPbI-
THH Ha 00EHUX TIOBEPXHOCTSX MOIIOXKKH. [1017105KKH TTe-
pel HallbUICHUEM MOIBEPTaINCh HOHHOMY TPaBJICHHIO B
armoc(epe aprona B TedueHue 10—12 munyT. Tonmna
HambUIEHHBIX MIeHOK Al coctaBmsna 0,8—1,0 MkMm.

Mopdosorus HoBepXHOCTH GUIIBTPa TOCIE XUMHKO-
MEXaHUYECKOH MOTHPOBKH MOIOKEK ObITa 3HAYUTEIb-
HO JTy4llle, YeM T0cje MeXaHn4deckoil (puc. 6). Texno-
JIOTHYECKHE PEKUMBI U3TOTOBICHUS (PUIBTPOB KOPPEK-
THPOBAJIHICH TAK, YTOOBI YMEHBIIIUTH OCHOBHBIC TPUYNHBI
JeTpaIaliiy INICHOYHBIX MOKPBITHI — ITOPHCTOCTH ILTe-
HOK, aJICOPOIINIO BIAary IIOpaMHU, BHYTPEHHHE HATIPsDKe-
HUS1, IPUBOJISIINE B IajIbHEUIIIEM K ITOSIBJICHHIO JIOKAJb-
HBIX Y4aCTKOB OTCJIaBaHUS IIJICHOK. Taxue ,ZIC(I)eKTLI Ha-
OJFOIANCH B IUICHKAX, TOTYYCHHBIX ITPH HA3KHUX TEMITC-
parypax noajaoxku (puc. 7).

Puc. 7. Mukpoy4acTkul JIOKaqIpHOTO OTCTA-

MBAHUS TJICHOYHOTO MOKPBITUS, MOTYUYEH-

HOTO IpU TeMIlepaTypax Moanoxku 100—
120°C, na ocaoBe ZnSb
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[TockonbKy (GUIBTPYIOIINE TOKPHITHS 3aKPBIBAIOTCS
IUIEHKaMU ZnS, 9TU IUIEHKU UIPAIOT BIAro3allliTHYIO
poib. ConepxaHue BiIard B MJIEHKaX ZnS COCTABISAET
nocie TepmMoodpabdorku 1—4% [3], 9T0 B HECKOIBKO
pas HuKe, yeMm B mienkax SiO, uim MgF,.

[IpoBenenue nporecca HaNbUIEHUS IPU TEMIIEpAType
noutokkn 180—200°C obecnieunBaeT Kak BEICOKYIO aJl-
Te3UI0 [NICHOYHOHI CUCTEMBI, TaK U BO3MOXKHOCTD Jallb-
Helmell TepMooOpaboTKU CIIOEB, BCIEACTBUE UETO
YMEHBIIACTCST COPOIIHS TApOB BOABI M 3HAYUTEIHHO 3a-
MeIsieTcs IpoLece cTapeHus (yXyALIeHue XapaKkTepuc-
THK) unbTpa. Vcons30BaHIE XUMHUKO-MEXaHHIECKOM
IIOJIMPOBKU B COBOKYIIHOCTH C MOHHOM OYUCTKOH I10J-
JIOKEK YAy4dIIaeT MOP(OJIOTUIO U IPOUYHOCTD IICHOK.

CrotikocTs GrisTpoB Ha CdSb k nepenagam Temme-
paTypbl IPOBEPSUIIACH X TEPMOLMKIMPOBAHUEM IIPU TEM-
neparypax 77—373 K B pexxume tepmoynapa. [locie
1000 1uKII0B HA TIOBEPXHOCTHU MOKPHITUN HEe HaOIo/1a-
JIOCh YYaCTKOB JIerpaJlalliy, CIIEKTPaJIbHbIE XapaKTepH-
CTHKH U3MEHSITUCh HE3HAYUTENbHO, B IIpe/ieNax, 10Mmyc-
THUMBIX cTaHaapTamu. Ha OCHOBe 3THX UCCIeAOBaHUMN
MOXHO CJIeJIaTh 3aKJIIOYEHUE O TEXHOJIOTUYECKU JOCTHT -
HYTOH BBICOKOH ITPOYHOCTH JIBYXKaHAJIBHOTO (DUIIBTPa Ha
CdSb.

BriBoabI

MonenupoBaHye KOHCTPYKITHIA TUIEHOUHBIX (PHIIBTPY-
OIMUX HOKpI)ITI/Iﬁ JJIA HAHECCHU Ha HOHprOBO}lHI/IKO—
BoIe om10KKM CdSb 1 ZnSb mokasano BO3MOKHOCTD
CO3/IaHUs OTPE3AIOIIHMX (PUIBTPOB C PA3TUIHBIMHE TTapa-
METpaMH B 3aBUCHMOCTH OT 33JIaHHBIX TEXHUYECKUX YC-
noBuil. 13-3a HeCOBEpIIIEHCTBA TEXHOJIOTHH BHIPAIIBA-
HUSI MOHOKPHCTAJIIIOB ZnSb 1MoKa erne He y1aeTcs Toy-
YUTh KAUCCTBEHHBIC (PMIBTPHI Ha ero ocHoBe. Co3naH-
HbIE HHTEP(EPEHITMOHHO-a0COPOIMOHHBIC MHOTOCIIOWHBIE

TOHKOIICHOYHBIE (DITBTPBI Ha MOHOKpHcTamiax CdSb 06-
JAA0T BRICOKUMH ONTUIECKAMH H SKCILTy aTaIllHOHHBI-
MH XapakTepucTHKaMH. CIIeKTpaTbHBIC XapaKTePUCTHKH
Ko uIeHTa POy CKaHHs H3TOTOBICHHBIX (DHIIBTPOB
COOTBETCTBYIOT PACUETHBIM KPUBBIM U HE3HAUUTEIBHO U3-
MEHSTIOTCS [IPU OXJTAXKICHUU (PIITBTPOB JI0 Q30THBIX TEM-
nieparyp. ONTHMAaJIBHBIN TOA00P TICHKOOOPA3YFOIIMX Ma-
TEpHATIOB HHTEP(HEPEHITOHHBIX CHCTEM H METAILTU3UPY-
olIel TuadparMsl, a TAK)KE TEXHOJIOTHUECKUX PEKUMOB,
MIO3BOJIMII CO3/1aTh AByXKaHaidbHble MK-(QunbTpsl ¢ BBI-
COKOM CTaOMIIBHOCTBIO KaK MEXaHHUYECKUX, TaK U OITH-
YECKHUX CBOWCTB, IIPETHA3HAUYCHHBIC IS IPUMEHCHHS B
Pa3IHMYHBIX ONTOAJICKTPOHHBIX YCTPOUCTBAX.
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