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MOJJUOUIIMPOBAHHDBIN GOCDUJ] TAJJINA
JIA JTASEPOB 11 MOIIHBIX CBETOAMNO/A0OB

Obyuenue nenezupo8anHvlx MOHOKPUC-
mannos GaP 6vicmpoimu Hetmpornamu
NO360AAEM NOAYUUMD CAOU COCOUHEHUS.
ZnP, cunvno nezuposannvie KpemHuem u
2ANLUCM.

Docdua Tammmusg OTHOCUTCS K aJMa30mo00HBIM
TOTYTIPOBOAHKMKAM THITA A;B5 CO CTPYKTYpOI IIMHKOBOI
o6manku (caeput), KOTopasi MOKeT paccMaTpUBaTh-
cs1 KaKk KOMOWHAIIHS IBYX BCTaBJEHHBIX OJHA B APY-
T'yI0 KyOUUECKUX TPaHelleHTPHPOBAHHBIX PEIIETOK, CMe-
MMIEHHBIX OTHOCUTEHHO JIPYT APyTa Ha YeTBEPTH JHa-
TOHaJM Ky0a W COCTOSIIUX W3 OJHOTO COPTa aTOMOB
KaXaad. DJIEMEHTAPHOU SUCHKON SIBJISETCS Sueiika rpa-
HEIEHTPUPOBAHHOI PEIeTKH, COJIePKaIast [BA PA3HbIX
aroma — raums (Ga) u docdopa (P), coorBercTBeH-
HO. HekoTopble XapaKkTepHbIe TapaMeTphbl 3TOTO Mate-
pHaJa IpuBeAeHbl B Tabumne [1, 2].

Docdu raaaus NCmoIb3yeTcs A M3TOTOBIEHUS
TIOJIYTTPOBOTHUKOBBIX CBETOIMO/IOB KPACHOTO U 3eJIe-
HOro 1BeTa cBeveHus [3]. OgHako OoH He SBJISETCS
NPSIMO30HHBIM MAaTepPUAJIOM U ITOTOMY He IPUTO/EH
JUISt UBTOTOBJIEHUST TIOJTYTTPOBOHUKOBBIX JIA3€POB, Xa-
PaKTePHOI 0COOEHHOCTHIO KOTOPBIX SIBJISIETCST GOJIBINON
KBAaHTOBBIN BBIXO/[ M3JTYYEHUS BCJCACTBUEC HAJTMUUS
npsiMbIX 30H. OHAaKO ecyii 6bI KaKUM-T60 06pa3oM
MOKHO GBLIO MOAMQUITMPOBATH CBOIICTBA ATOTO TOJTY-
POBOJHUKA ¥ MPEBPATUTb €T0 U3 HEIPSIMO30HHOTO
MaTepruaia B MPSIMO30HHDBIN, TO OH TOJYYnJ Obl elre
60Jiee TMUPOKOE TPUMEHEHNE B JTA3€PHOH W TIOJIYTIPO-
BOHUKOBOH TEXHHKE.

AHanm3 JMTepaTypHbIX JaHHbIX [ 1, 2] mokasas, 4to
pe3yabTaToM noTtennuaabHoi Mmoguduranuu GaP mo-
JKeT ObITh THHOTeTHYecKoe (He MOJyYeHHOe [0 CUX
nop) coequHenne ZnP. MoxHO ciesnatb HEKOTOPbIE

TIPEIIONOXKEHNS O €T0 30HHOW CTPYKTYpe: BaJieHTHAs
30HA aHAJIOTMYHA 10 CBOEH CTPYKTYPE COCMHEHNIO A5B<;
30Ha IIpoBoAuMOCTH aHajorndna ZnS. Iloatomy 1o ana-
JIOTUU ¢ ZNnS MOKHO TPEATON0XUTD, 4To ZnP — mpg-
MO30HHBII MaTepuas. [l/1g pacuera 30HHOH CTPYKTYPBbI
TTOJTYTTPOBOITHUKOBBIX COEIMHEHUH THUTIA A3B5, AZBGy
A B, 1 T. . 4aCTO UCIIOJIB30BAJICS METO/ BO3MY LIICHHS
KPUCTAJIJINYeCKOro moTeHinasia [4], u3 kotoporo cJie-
JlyeT, 4TO IMUPHUHY 3arpenieHHoi 30HbI ZnP MoxxHO
IIPE/JICTaBUTD KaK

Eg(ZnP)IEq(GaP)+b)\2,

rie E(}(GaP) — mmpuHa 3arnpelieHHoii 3oubl GaP;

b — mHexoropas MOCTOSIHHAS JOGABKA K dHEP-
Ui,
A — mapamerp, XapaKTepHu3yIOIHil CTelleHb BO3-

MyIIEHUSA ¥ I coeanHennii A,Bs mpu-

HUMAaeMblil paBHbIM 1.
WsBecTHO Takke, 4TO HapacTaHWe MOHHOTO THUIIA

CBSAI3M M yMeHbIIIeHNe CPEeJIHEro aTOMHOTO HOMepa dJie-
MEHTOB, COCTABJISIIONINX COE/IMHEHNUE, BEJIET K YBEIIe-
HWIO MIUPHHBI 3anpenteHnon 3ousl E (e, Tabauiry).
13 BBINIECKA3aHHOTO MOKHO 3aKJIIOUUTH, YTO

Eg(GaP)<Eg(ZnP)SEg(ZnS).

PaccmoTpenHbIil BbIllle KAUeCTBEHHBIN aHAIN3 TI0-
CJTY>KHJT TTPEATIOCHIIKON JIJIsT TTPOBEJICHNST 9KCIIePUMEH-
TOB TIO CO3IAHWTO 3TOTO TUTIOTETUYECKOTO BEIIECTBA.

C MOMOTIIBIO PATUAITNOHHON TEXHOJIOTUN COeTMHEHIIE
GaP 6p1710 MOAMMUITMPOBAHO B HOBOE TTOJTYITPOBO/THH-
KOBOe coe/inHeHme ZnP, KOTopoe, BeJie/ICTBHE CJI0OXKHOC-
TH €TO UArPaMMBbI COCTOSTHUS [ 5], TpakTHYeCKHn HEBO3-
MOJKHO TIOJIYYUTb TPAAUINOHHBIMU METOJaMU BbIPDAIllA-
Banus Kpucrajios. Hesneruposanubie o6pasiel GaP B
BUIe MOHOKPUCTA/LTMIECKUX TITACTHAH TOMHON 340 MKM
06 Ty9aJIuCh TTYYKOM OBICTPBIX HEUTPOHOB C SHEPTUSMU

Cpennmii Toxa-
aTOMHBII ITomynpo- Eg, 5B, [Inot-
HOMEp BogHUKOBOe | CTpyKTypa npu HOCTOﬂHH(ZI HOCTb, 3arenb
JJICMEHTOB | COEIMHEHUE T=300 K PCLICTiH, r/em® | TPETOM”
247,02 JIEHUS
32 GaAs Coanepur 1,45 5,6534+0,0001 54 3,3
23 GaP To xe 2,25 5,447+0,006 4,10 3,2
23 ZnS “ 3,54 5,4145+0,00000 4,087 2,3
22,5 ZnP “ 3,50 5,4048+0,000% 4,02 2,2
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5—1 M5B u n030it 3,6-1020 neiitpon / cm? (ucmon-
30BaJICST IMITYJIbCHBIN TIEPUONYECKUN SI/IEPHBIN peak-
top tuna UBP-30 ¢ nioTHOCTHIO TOTOKA HEUTPOHOB
~10'6 cm2c™1). B pesysibrate silepHbIX PeaKIyil, mpo-
UCXOJSIIUX TIPU TAKOM 06JIyYeHUH, CTAONIbHbIE U30-
tombl Tasms %5 Ga u 7!, Ga mpeBpaTHINCh B CTa-
OUIIbHbBIE H30TOIBI IuHKa 905 7Zn n %8, Zn ¢ konuen-
tpauueii 1,6-10'9 cM™3 u 1-10'2 cMm™3, coorBercTBenHO,
a crabuubHbIif n3oton docdopa 3!, P npespariics B
CTaOUIBHBIN U30TOI KPEMHUST 281 4Si ¢ KOHIleHTpaIueii
2,410 M3,

3aTeM TIPOBOMIIOCH HECKOJIBKO ITUKJIOB UMILIAHTAITN
nonoB Zn* ¢ aneprueii 100 ksB, 1030t 1,2-10'6 non/cm? n
or:xura o6pasios npu temreparype S00°C B atmocde-
pe apoB IITHKA.

U3 npuHnunos uzomMopdusma (B3anMo3aMecTuMOoc-
TH aTOMOB B KPUCTAJIAX) CJIEYET, YTO IIMHK ZN, UMelo-
it atomubril paanyc 1,34 A, xopormo zamermaer Ga ¢
aromubM paguycom 1,32 A [6]. Dto nmoarsep i mpo-
JIeJTAHHBIE OTIBITHI, B PE3YJIbTATE KOTOPHIX U3 TIOJIYIIPO-
BOJHUKOBBIX KpUCTaIT0B GaP 6bLu 1MoTydeHbl moJry-
TIPOBOTHUKOBBIE MOHOKPHUCTAJLITITYECKIE cJion ZnP, cib-
HO JIETHPOBaHHbIe KpeMHueM u rajuineM. Onpenenenne
UX XUMIYECKOTO COCTaBAa TIPOM3BOANIOCH METOIOM PEH-
TreHOCTIEKTPAILHOTO aHATN3A, & KPUCTAIITIECKAsT CTPYK-
TYypa M TIOCTOSTHHASI PENIEeTKH — METOJOM PEHTIeHO-
CTPYKTypHOTO aHanm3a [7]. IlokazaTesnb mpesoMieHs
OTIpeJIeisIyIcst CIeKTPodoTOMeTpUIecKUM MeTo oM [ 3]
U METOJIOM TIpU3MBI [ 8], a mpuHa 3amperieHHol 30HbI
— TI0 3aBUCUMOCTU K03 dUIIMEHTA TOTJIOMEHUS OT
sHeprun (HotoHa (CIEKTPbI POIYCKAHMsT U3MEPSLIICH
Ha ycranoske KCBY-23M). [laHHble 5THX N3MEPEHU
TIPE/ICTABJIEHDI B TAOJIHIIE.

Oka3asoch, 4TO NOJYNPOBOJAHUKOBOE COEIUHEHNE
ZnP o61agaer CTPYKTYpOH TeTpaspHIecKoro TUMa I
aJsiercss (Kak U MPe/noJIarajaoch) IpsMO30HHBIM T10-
JIYTIPOBOTHUKOM C PA3PeIIeHHBIMU IPSIMBIME OIITHYEC-
KUMU TIepeX0aMu U TIPUTOHO JIJIsSI UI3TOTOBJIEHUS HA

€T0 OCHOBE MOJTYITPOBOIHIKOBBIX JTA3€POB W MOTITHBIX
CBETO/IMO/IOB B BUJIUMOI 00JIACTH CIIEKTpPa OT CUHE-
rosy6oii 10 kpacHoit. [ToydeHHbIe Pe3yIbTaThl TTO3BO-
JISTIOT PEKOMEHI0OBATh 06/1yueHne ObICTPBIMU HEHUTPO-
HaMU /IS YIIPABJIEHUsT CBOMCTBAMU MOHOKPUCTAJIIOB
docduaa raaaus BIJIOTH 10 U3MEHEHUST €T0 XUMUYEC-
KOT'O COCTaBa.

B szaxJuiodenne ciaemyer OTMETUTH, YTO MpobJeMa
CO3/TaHNS WHXEKITMOHHBIX TIOJIYTTPOBOHUKOB JIA3€POB
B CHHE-TOJIy00il 061aCTH CIIEKTPA SIBJISIETCS TIOKA Hepe-
IIEHHOI, & CBETOIMO/IbI N3 MOHOKPHCTALIOB SiC UMeIoT
OYeHb HU3KUI BHENTHUI KBAHTOBBII BBIXO/I U3JIYUYEHMS,
COCTABJISIOIMIL [ Haubolee ApKUX 06pasLos ~4-1073%
[3]. Takum o6pasom, cosanne HOBOro Matepuasia ZnP
OTKPBIBAET JIOPOTY JIJIsl PEIIEHUST ATOH TPOGJIEMBI.
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