H3BECTHU I

TOMCKOTO OPJIEHA OKTSIBPbCKOF PEBOJIIOLINM ¥ OPIEHA TPYAOBOIO
KPACHOIC 3HAMEHH TOJIUTEXHHYECKOIO HWHCTHUTYTA um. C. M. KHPOBA

Tom 248 . 1975

OUEHKA CTEDEHH YXYAWEHHXS OTHOLWEHHUA
CHUTHAJ/IUYM MOHOKPUCTAJ/IJIHYECKHMH 9KPAHAMMH

A, TI, LITIATHH, T. A. KYUEP

(IlpencraBnena HayuusiM cemuHapom HHMM snekTponHON METpOCKONHH)

IprBoasiTCsl pe3ynbTaThl OLEHKH YXYLIUEHHs OTHOLICHUS CHCHAM/IIYM
MOHOKPHCTAJJIMYECKHMHU 3KpaHaMu ToaWuHoi 0,50 am.

B paGote [I] namu Gbuiu paccuuTaHbl HepreTHYeckHe 3GhEKTHBHOCTH
HECKOJbKHX MOHOKPHCTAJIHYECKHX 3KPAaHOB B JHamnasoHe sHeprui 10 Ksg+
10 Mas.

Ha pnc. | npuBefeHbl 3HaueHHs sHepreTHiecKol addexrusHocTH ¢k (E),
AJst  PasJinYHBIX MOHOKPHCTAJJIHYeCKHX 3KpaHoB. [lo pHCyHKY BHAHO, UTO
JYyulmlM [0 9HepreTHuecKol 3((eKTHBHOCTH SBJAETCS 3KPaH H3 CEPHHCTO-
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Puc. 1. Onepretuueckue 3G(HEKTHBHOCTH MOHOKPHCTA-

THYECKUX 3IKpaHOB TtojuuHoit 0,6 cm: | — CdS, 2 — ZnS,
3 — NaJ(Tl), 4 —CsJ(T1), 5 — CdWoy, 6 — CaWo,

ro uHHKa ZnS, 3a HHUM CAeAyIOT 3KpaHbl U3 cepHUcTOoro kKaamusa CdS u
Boabdpamata kagmuss CAdWO,.

Haneko He BCerja sHepreTHueckass 3Q@MEKTHBHOCTL ABJAETCHA pelIalO-
ileil NPH OLEHKe KauecTBa 3KpaHoB. MHoraa skpanel cieflyer CpPaBHHBATDL
No cTeneHW yXyAIeHHs OTHOIICHHS CHIHAJ/IIyM.
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Tak, nanpuMep, B 3KpaHaX, MUMEOIUHX [PAKTHYECKOE 3HAUEHHE, NpH
MO VIOUIEHHWH OJHOIO TaMMa-KBaHTa C 3Hepruedl, 6oabluel KHJIO3JEKTPOH-
BOJIbT, H3Jaydyaercss GOJbUIOE YKHCI0 (POTOHOB, TOITOMY OTHOLIGHHE CUTHAJ/ILYM
Ha BBIXOJEe MHTPOCKONA TpH JocTaTtouHo 3¢hPexTHBHON ONTHKe OGyIer
ONpPeNeNsiThCsl TOJbLKO OTHOLIEHHEM CHTHAJ/IIYyM Ha BbIXOJe 3KpaHa. JT1oT
e 3(PeKT MoXeT ObIThb ITOJIVUeH NPH IOBLIIIEHHH 3JHEPTHH H3JIYYeHHS Laxe
npu o6piuBoi ontuke. IlosToMy B TakuX cayuyasx BblOHPaTL 3KPaHbl HecHxo-
JIAMO, HCXOJsI M3 TOTO, YTOGLl OHH 110 BO3SMOXKHOCTH MEHbLIe H3MEHANH OTHO-
IIEeHHe CHTHAJ/IIYM.

Vi3meHeHHe OTHOLIEHUs CHTHAJ/UIYM B 3KpaHe MOMKHO XapaKTepH30BaTh
GpopMmyJioi

(E) — I (E)
I VIL(E)
rae IT (E) —cpenanas 3Heprus, norJoimaeMass B 1peodpasosarese nipd
HOPMAaJbHOM M4JleHHK Ha er0 NOBEPXHOCTh KBAHTa M3JYUeHHs ¢ 3Heprueil £,

Iy (E) — nucmepcust 3TOH 3HeprUH.

Tounnlit pacuer ¢dyukuuii I1 (£) u [T4 (£) B Hacrosiiiee BpeMs ie
[peACTaBJsieTC BO3MOXKHBIM, HO € JOCTATOYHON JJd IPAKTHUECKOTO [IpHMe-
HEHHsl TOUHOCTBIO 3TH (PYHKUHH MOXKHO BBIUHCJAHTL INPHOIHKEHHO, VYHuThi-
Bas, UTO NpPHMeHsAeMble 3KpaHbl HMEIOT MaJylo TOJAWHUHY. B maHHO{ ctathe
bynxkuuu IT (£) u ITA (E) Obliu paccuntadbl ¢ TOYHOCTLIO BTOPOrO CTOJK-
HOBEHHsI C YUeTOM BKJajga aHHUTHJASIHHOHHBIX KBaHTOB 1o gopmyaam [2]:

IL(E) = I, (E) -+ 11, (E) - 11, (E)

Iy (E) = Ty (E) + Thoy (E) = Tas (E),
rae

I, (E) = : (15)

(RE 4 oEe +2E) {1 — exp [— p (£) X} =

= T(E){l —exp[—p(E) x5}

a10 (ynxums [1 (£) ¢ TOMHOCTBIO NEPBOTO CTOJKHOBEHHS, 3/1€Ch

T (E) — cpenusisi 3Heprus, nepefabaeMas 3JEKTPOHY MPH OJHOM (TOJ-
KHOBEHUH;

T,%, 0 — JuHeHnble KO3 uneHTH ocaabenus 3a cueT doToaddexra,
o6pa3oBaHus Iap, KOMITOH3((eKTa COOTBETCTBEHHO;

L — CYMMAapHbIH JHHeAHbIH KO3(pGHIHEHT,

E, =E—2mc? —3Heprusi, OCTABJCHHAH KBAHTAMH, IOTJOLICHIILIMY
B npeoGpasoBaTesie TIOCPEACTBOM 00pa3oBaHust Map;

MCy — 3HEPTHS TOKOSIIErocst 3JeKTPOHa,

X — TOJILIHHA 3KpaHa.
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E, —sHeprus, nepefaBaeMasi 3JeKTPOHY OTJauyH, B CpPelHeM hp: OX-

HOM KOMIITOHOBCKOM CTOJKHOBCHHH,
O — CE4YE€HHE KOMIITOHOBCKOIO paccesHHsa Ha OJAHOM 3JEKTPOHE,

i

E, = — — sneprus KBauTa B eauHunax mc

mce?
Ananoruuuo

1
ILiy (E) =
p.

(E)
=T (E){1 —exp [— p(E) x,]},

(E?+xEi F-of ) {1 —exp [—u(E) ]} =
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JMCTIEPCHST SHEPTHH, NMepelaBaeMoll 3JeKTPOHY OTAAUH NPH KOMITOHOBCKOM
paccesHHH KBaHTOB ¢ 3Heprueii E.

SHeprus, ocTaBjsieMass KBaHTaAMH IocJe BTOPOTO CTOJKHOBEHHS, pac-
CUHTHBAJAChL MO QOPMYJIe

+
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Er )
,:a's 1 ) o (e) %,
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cos B

1—exp{x0[p(5)—&“

Eﬂ
ds cos ®
—T(E

| GT® & ()/cos & — u (E)

Sy
E,
rae
¢ — 3Heprus KBAHTA, NpeTephnesllero 0JHO CTOJKHOBEHHE;
E” w E,—»Heprud KBaHTOB, pAacCesiHHbIX COOTBETCTBEHHO Ha 90°
u 180°%

2 2
- mc*E E = meE -
me? 4+ 2F

met - E
Bk/ajn aHHUTHJISLHOHHBIX KBAaHTOB YUHTHIBaJACA no dopmy.e
2% (E) T+
w(£)

exp (— pt x,o/ cos 8) —exp [—‘ p (E) x] de
¢? [pF/cos B8 —u (E)]

I, (E) = {1—exp[—p(E) %]} —

E

— % (E) me*T+ ”

+

Er
‘1 —exp{x,{n(E) —pt/cos O]}
+ ‘ d
e? [pt/cos 8 — p (£)]
r
rae
T+=T(0,511), pt=p(0,511).
@opMyJibl, YYHTHIBAIOIIHE BKJaj BTOPOTO CTOJKHOBEHHS M AHHHTHJISILHOH-
HHX KBaHTOB, 1s Ia (E), ananoruuns Il (E) u I, (E), Tonbko BMecTO
T (F) wnamo mnocrasutb Ta (E) u TF (0,5611).

Ha puc. 2 npuBenenst dyHkuuu ¢¢ (E) 1I5 BceX HCCAeLYEMBIX 3KpaHOB.
Kak BHAHO M3 PHC. 2, HaHJAYYWIHM 3KPAHOM C TOYKH 3DEHHst IIOJyYeHHS
MaKCHMaJbHOIO OTHOLIEHHs CHTHAaJI/IIYM BO BCeM HCCJAeLyeMOM [Hala3oHe
suepruett (0,01 Mas no 30 Masg) sipasieTcss 3KpaH u3 BoadbdpaMaTa KagMHs
CdWQ,, a BTophM — Bosbdpamar xaabuusa CaWOy.
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DKpaHbl, JydYllHe IO dHepreThyeckoi 3ddextusHoctH ZnS, CdS, no
OTHOLIEHHIO CHTHAJ/IIyM OKa3blBAIOTCs HA060pOT HaWXyAwWHMH. TpeTbum
no orHomenuio curuan/mym 6yaer CsI(Tl), a Nal(Tl) B obmactu HHU3KHX
3Hepruil copnanaetr ¢ CdS, B 06sacTH CpeHUX HEPrHH HOAHMCTHI HaTpui
Xy»e BCeX IO OTHOLIeHHIO CHCHAJ/IIYM, IPH 3HeprHd Bbime 10 Mas oH
NoAHWMAaeTcs 4YyThb Bbillle ZnS.

Puc. 2. MiaMeHeHHe OTHOIUEHHSI CHrHaJ/IuyM MOHO-
KPHCTaJUTHUCCKHMH SKPaHaMH ToaluHo# 0,5 cM: | —
CdS, 2—7ZnS, 3—NaJ(Tl), 4—CsJ(T]), 5 —

CdWO,, 6 — CaWO,

Tax Kak JaydiuHe MO IHEPTETHUYECKOH I(OPEKTUBHOCTH IKPAHBI 5IBJIAIOT-
Cst XYAITHMH 1O OTHOLICHHIO CHTHAM/IIYM, TO MOXHO CAelaTh BbIBOI O TOM,
YTO B MHTPOCKONAaX ¢ MaJbIMH ONTHYECKHMH TMOTEPAMH, T. €. KOTJa YHCI0
CBETOBBLIX KBAaHTOB, NOMajalollnx Ha (OTOKATOL, NPH IOTJIOMIEHHH OLHOTO
KBAHTa H3JyUYeHHs] MHOTO 6oJblle eIAHHHIIbI, HAIPHMEp, NPU HCIOIb30BAHHH
B KauecTBe HCTOYHHMKA H3JydeHusi OeTaTpoHa HJAM [PH HCIOJb30BAHHH
BOJIOKOHHBOH ONTHKH, JJIsi TOBBLIIIEHHsS KOHTPACTHOH UYBCTBHTEJIBHOCTH
HeoOXOAMMO NPUMEHsITb HMEHHO 3KDaHbl THIA CaWQ,, CdWO,, 410 1no3so-
JHUT 3aMETHO TMOBBLICUTb UYYBCTBHTEJbLHOCTH HHTPOCKOIIOB.

Hcnoab3yeMoli MeTOAMKe NPHCYLIH CJeAylollHe IOrpeIHocTu: 1) mo-
TPENIHOCTb BHIUHCJAEHHH; 2) MOrpemHocTb, 00YCAOBNEHHAs HETOUHLIM 3Ha-
HHeM CceueHHH B3aHUMOJAEHCTBHs; 3) MOrPEMIHOCTb D[PH pacyeTe QYHKIHM
T(E), 4+ (E), o6ycaoBiacHHAs TeM, UTO NMpPH pacueTe He YUYHTHIBAJHCD
TPeTbH M BCE IOCJAEAYIOUIHE CTOJKHOBEHHS; 4) TMOTPEMIHOCTb NPH pacuere
IN(E), I s (E), obycaoBieHHas TeM, UTO He YYHTbIBAJaCh SHEPTHHA, BLIHOCH-
Mast U3 3KpaHa OBICTPBIMH 3JECKTPOHaMH. ‘

O6masi [OrpelHOCTh AJS PA3JHYHBIX 3KpaHOB He mpesblmaet 10%,
HO OHA CHJILHO YBEJUYHBAETCs TPH BLICOKHX 3HEPrHsX 3a CcueT BBIHOCA
5JIeKTPOHAMH SHEepTHH, TAK, HaIpuMep, IIpU SHepruH, pasHoit 10 Mg, cym-
MapHas omu6ka nocruraer 50%.
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