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KATOAOIIOMUMHECHEHTHBIX CTPYKTVYP
HA BA3E INVIEHOYHOU TEXHOJIOT'A

Ilonyuensvt u uccnedo8anvl KamoooaoMu-
HeclyeHmHbvle CMPYKMypbl C APKOCMbIO Cee-
yenusi 0o 1000 kO/m* Ha naewkax moaugu-
HOU 7—9 MKM, Ha Oaze KOMOPbIX MO2Yym
ObIMb CO30aHbl CPeOCmB8a OmooOPaANCceHuUs
uUHpopmayuu ¢ 8blCOKOLU pazpeuiarouyell
CnoCoOHOCMbIO.

CpenctBa 0TOOpaxKeHUss MHPOPMAIIUU C MCIIOJIB30-
BaHMEM 3(eKTa KaTOAOTIOMUHECIICHINH, T. €. CBeUe-
HUS JIIOMAHECIIEHTHOTO MaTepHasa, IUPOKO MpUMeHS-
I0TCS B OBITOBOM M crieluaibHOM TexHuke [1]. OgHako
noydenue karoomromuHectieHTHBIX (KJI) crpykTyp s
MOHHUTOPOB MaJIOTO pa3Mepa, HalpuMep It SIeKTPOH-
HO-ONTHYECKHX IIPE0Opa30BaTENeH, C MOBBIIICHHBIMHU TPe-
OOBaHHUSMH K pa3pelIaroNieii CIoCOOHOCTH SIBJISIETCS TPO-
OJIEMAaTUYHBIM B CBSI3U C OTCYTCTBHEM A(PPEKTUBHBIX
MOPOIIKOBBIX M IMJICHOYHBIX KaTOMOJIIOMHHO(POPOB
(KJI®) anis cepuifHOrO Mpou3BoAcTBa [2—S5].

Lenbro HacTosIIIEH PabOTHI ObITa pa3paboTKa TEXHOJO-
THYECKOTO MapIIpyTa U MOA00pP TEXHOIOTHUECKUX PEXKHU-
MOB M3roToBjeHus mieHouHbIx KJID, a Takke ux uccre-
JIOBaHUE, C YUETOM PEe3yJIbTaTOB, MOMYUCHHBIX B [6, 7].

OCHOBHBIMH dTaraMu pa3pab0TaHHON TEXHOJIOTUH SIB-
JISTEFOTCSI 3JIEKTPOHHO-ITYIeBOE HAITBUICHUE B BAKyYMe ITIe-
HOK ZnS:Cu 1 MX TanbHEUIINN OTIKUT C OJTHOBPEMEHHBIM
nerupoBanueM Ga B atMocdepe cepbl A TOTy4YeHUs
cTpykTyp ZnS:Cu.Ga i B atMmoc(epe KUCIOopoaa s
nomydeHus cTpykryp ZnO:Cu.Ga. TonipHa HarmbIIEHHBIX
Ha carngupoBbIe MOUTOKKU TieHOK ZnS:Cu cocraBuiia
7—9 mxM. BecoBasg nonst Cu B MUILIEHSX MEHSUIACH OT
0,06 1o 0,12%. OTxur MPOBOIMIICS B TUAIA30HE TEMIIE-
paryp 700—800°C. JlerupoBaHue MICHOK OCYIIECTBIIS-
JIOCh TEPMHUYECCKUM HCIAPEHUEM TaJUIUs U3 KBAPIIEBOTO
UL HeoOXomuMyto Ipu OT)KUTE U JISTHPOBAHIH aTMO-
cdepy obecrieurBay CrieIHaIbHO OA00paHHbIE TOPOIII-
koBble cMecH. [locie omxura Ha KJI-cTpyKTypbl BakyyM-
HBIM HanbUIEHHEM HaHOCHIICA ciioi Al TommummHoi 0,1 MKM.

Ha puc. 1 cxemaTtuuecku oKa3aHo yCTPONUCTBO, KO-
TOPOE MPUMEHSIIOCH JJIsI ISTHPOBAHHS TOTyYCHHBIX ITTe-
HOK BO BpeMsI OT)KHTa METoJI0oM mcraperus Ga ¢ 6mus3-
KOTO PaCCTOSIHUS IPU aTMOC(HEPHOM JIaBIICHHH.

beino ycranosneHo, uto mieHku ZnS:Cu.Ga u
Zn0:Cu.Ga nocnie oTKUra noj BO3ACHCTBUEM YyIbTpa-
(hM0IIeTOBOTO U3ITYUCHHS IPUOOPETAIOT (POTOIFOMIHEC-
IIEHTHBIC CBOMCTBA B 3€JICHOW 00JacTH CIieKTpa. DTOT
3¢ dexT ObUT UCITONB30BaH IS IEPBUYHON OTOPAKOBKH
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Puc. 1. Cxema ycTpoiicTBa Ui JETHPOBAHUS TUIEHOK METO-
JIOM HCHapeHHUs:

| — xBapleBas 1acTUHa; 2 — KBAPILEBbIN THrelb; 3 — MaTepual 1Jis
JICTUPOBAHMS; 4 — MOPOIIKOBAsI CMECh

KJI-ctpykTyp mmyTeM nmpoBepKH OJHOPOAHOCTH CBEUCHHUS
00pas3IoB /10 HANIBUICHUS TUIEHKU ATFOMHUHUSI.
OmnpeneneHne B3aMMOCBSI3U MEXIY TEXHOJIOTHYE-
CKHMH pEXHMaMU U CTPYKTypHbIMU TapameTpamu KJID
MIPOBOJIMIIOCH C IMOMOIIIBI0 PEHTI€HOBCKOTO JTU(PAKTO-
MeTpa «poH-4», a uccienoBanue MOp(hoJIOrHH MOBEPX-
HOCTH — Ha CKaHUPYIOLIEM 30HA0BOM MHKPOCKOIIE
Nanoscope D3000. Ha puc. 2 npencraBieHbl pe3ybra-
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Puc. 2. Pe3ynbrarsl peHTreHO-1u(paKIIMOHHBIX HCCIIe0Ba-
Huit wieHok ZnS:Cu (7), ZnO:Cu (3), HaHEeCeHHBIX Ha call-

(bupoBbie MOMIOKKH, U Toporika ZnO (2)
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Puc. 3. Mopdornorus moBepXHOCTH HCCIEIYEMBIX IUICHOK:
a— ZnS:Cu nocze orxura B armocdepe S; 6 — ZnS:Cu.Ga nocie orxura B arMmocdepe S ¢ 0THOBpe-
MeHHbIM JierupoBanueM Ga; 6 — ZnO:Cu nocne omkura B atmocdepe O,; 2 — Zn0:Cu.Ga nocie
oTxura B armocepe O, ¢ 01HOBpeMEHHBIM JiernpopanueM Ga

TBI PEHTTCHO-TU(PPAKIIMOHHBIX HCCICIOBAHUN IIIEHOK
ZnS:Cu u ZnO:Cu, a Taxxe nopomka ZnO. 13 pucynka
BHJTHO, YTO IOCIIE OTKUTa B aTMocdepe, 0OoraneHHoi
cepoi, menku ZnS:Cu IMEIOT KPUCTAIUTNUECKYIO CTPYK-
Typy cdanepura ¢ OpueHTalUEld MPEeUMYIIECTBEHHO
<111>. Crpykrypa mieHok ZnO:Cu — BIOPLHUT C OpPHEH-
tanuei npenmytiectBeHHO <001>. Kpucrammmaeckas
cTpykrypa nmopoiika ZnO Taxke BIOPIHT U, B TOCTaTOU-
HOU Mepe, OHa 1o/I00Ha cTpyKType mwieHkn ZnO:Cu. Dto
MOJITBEPIKAACT MPEAIONIOKEHUE O TOM, YTO B IIPOIECCE
omxkura mieHkn ZnS:Cu B atmocdepe, coieprkaniei Kuc-
nopoj, mpu temiieparype okosto 800°C mporucxoauT Kak
M3MCHEHHE €€ KPUCTATUTHYECKOM CTPYKTYpHI, TaK H IIpe-
obpaszopanue mieHku B ZnO:Cu. MccnenoBanus mnoka-
3aJI1, 4TO JICTUPOBAHUE TAIIMEM HE U3MEHSET CTPYKTY-
py Hu mwieHok ZnS:Cu, Hu ieHok ZnO:Cu.

N3o0pakeHHs MOBEPXHOCTEH HCCIIEyEeMbIX IJICHOK,
MIOJTyYeHHBIC Ha CKAaHUPYIOIIEM MUKPOCKOTIIE, TIPEICTaB-
JIeHbI Ha pHUC. 3.

‘YcTaHoBII€HO, YTO 10 OTkHra tieHku ZnS:Cu Toi-
HIMHOM Oosiee 7—9 MKM COCTOST U3 3€peH pa3MepoM
150—300 uM, oTKUT B aTMOC(epe, coiepkalie cepy,
TIPUBOJIUT K X YBEIWYEHUIO /10 750 HM, a OTXKHT C OJTHO-
BPEMEHHbIM JIerpoBaHueM Ga— K yBEJIMUEHHIO J10 1 MKM.

Kak BuiHO Ha puc. 3, 8, ToBepXHOCTH mieHok ZnO:Cu
OuYeHb HEOJTHOPOIHA. 3/7IeCh JOMUHHUPYIOT 3€pHa pa3Me-
pom 350—500 HM, ofHAKO BCTpeyaroTcs U OonblIME,
pa3mepoM 10 2 MKM. OT)KUT C OJIHOBPEMEHHBIM JIeTH-
poBanmeM Ga MPUBOAUT K MOSIBIICHUIO, B OCHOBHOM, 3€-
peH pazMepoM okoJio 1,2 MKM, HO HAOTFOIAOTCS TaKKe
3epHa pazMepoM oT 1,5 10 3 MKM, a Ha MOBEPXHOCTH

KPYTIHBIX 3epEH pa3MeIIaroT-
Csl Mallble, Pa3MepoM OKOJIO
80 aM. MccaenoBanus noka-
3aJI1, YTO IPHUNHON 00pa3o-
BaHUS MaJIbIX 3epeH SIBIISET-
Cs peaKIvsi B3aUMOJICHCTBHS
MEeXIy ZnS ¥ 3arpsi3HeHUs-
MU atMoc(epsbl, B KOTOPOH
HpOBO}:[I/I.]'ICH OTXUI.

IIpu uccnenoBanuu criek-
TPaTbHBIX XapaKTEPUCTUK
OBUTO YCTaHOBIICHO, YTO JUIS
cTpyktyp ZnS:Cu.Ga Makcu-
MyM crekrpa KJI-ctpykryp
HAXOIUTCS B 3€JIEHOM o0Jac-
T Ha 530 HM, a ngasg
Zn0O:Cu.Ga — na 520 HM.
Sprocts cBeuenus KIJI-
CTPYKTYP IPH TNIOTHOCTH TOKa
BO30yx)aeHus 50 MKkA/cm?
cocTaBHWa IS IICHOK
ZnS:Cu.Ga okomno 200 k1/m2,
st ZnO:Cu.Ga — oKoJo
1000 xm/m2.

L

B nponecce npoeneHus
HacTosmer paboThl OBLIH
MOJIYYEHBI U HCCIICIOBAHBI
KaTOJIOJIFOMUHECIICHTHBIE CTPYKTYPHBI C SIPKOCTHIO CBE-
yenus 10 1000 k1/M? Ha TICHKAX TOJIIMHON 6—8 MKM.
HO.Hy‘leHHI)Ie 3KCHepI/IMeHTaJILHbIC JAHHBIC ITO3BOJISKOT
paccMarpuBaTh BO3MOXHOCTb CO3JaHUSI KOHKYPEHTO-
CIOCOOHBIX MOHHUTOPOR C BBICOKOH pa3pelaroniei cro-
cOoOHOCTBIO Ha 0a3e MPUMEHEHUS CEPUIHHOMN IIIICHOYHOM
TEXHOJIOTHUH.
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