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B 11 I Ob!IIO onucano Hcnonb3OBaHue nonynpOBOAHHKOBoro AeTeKTOpa smepHblX 'IaCTinl 

c WHPOKHM cnoeM o6oeMHoro 3apHAa p-n nepexoAa AnH perncTpaUHII KOpOTKHX CBeTOBblX 

BCnbIWeK, Ei TaKOM qJOTOAIIOAe CBeT nonaAaeT HenocpeACTBeHHO B cnoil 06oeM11oro 3apSJAa, 

rAe HMeeTCH CHilbHOe aneKTPH'I8CKOe none, B pe3ynbTaTe qero BpeMH co611pamrn aneKTpOHHO

AblpO'IHblX nap OKa3bIBaeTCH BeCbMa ManbIM, OKono 10-1 
ceK, Tip!I 9TOM mrneilHOCTb npeoopa-

3OB8HHR CB0TOBoro CHrHana B aneKTpH'IeCKHil HMnynbC coxpa11neTCH OT MHnnlIBOilbT AO 

A8CHTKOB BOilbT, TipH paoOTe C TaKHMH AeTeKTOpaMH H OCOOeHHO B Cnyqae KOnII'I9CTBeHHblX 

CBeTOBblX H3MepeHHil. BalKHO 3HaTb cneKTpanbHYIO xapaKTepHCTHKY AeTeKTOpa H aq,q,eKTHB

Hblll KBaHTOBblll BbIXOA Ailll COOTBeTCTBYJO!lleil AilHHbl BOilHbl, 

B nnTepa-rype HMe!OTCH AaHHb!O O cneKTpanbHblX xapaKTepnCTHKax noBepXHOCTHO-oapb

epHblX AeTeKTOpOB C TOHKHM cnoeM O6oeMHOro 3apHAa, OCBemaeMblX HOpManbHO K ITOBepx

HOCTH, Jlnana30H HX MaKCHM8IlbHOil cneKTpanbHOil 'IYBCTBHTenbHOCTH neJKHT B oonaCTH OTHO

CllT0nbHO KOPOTKHX BOnH n:a-aa Manatt TOnlllllllbl t.tyBCTBHTenbHOro cnog, COCTaansnowell He

CKOilbKO AeCHTKOB MHKpoH
121

. KpoMe Toro, cnoll 3OIlOTa Ha IlOBepXHOCTH KpeMHHH H era 

HeounopOUHOCTb no TOillllHHe BHOCHT cymeCTBeHHy!O HeonpeueneHHOCTb B onpeueneHHe a6co

nJOTHOi\ BenH'IHHhl CBeTOBoro IlOTOKa, nauaromero Ha ueTOKTop,H Aa!OT HCKaJKeHHe cneKTpanb

HOil xapaKTepnCTHKH, 3TOT aq,q,eKT B KaKoil-TO CTeneHII MOlKeT OhlTb ocnaonen HCHOilb3OBa

HHeM •gqeeqnoro' 3OIlOTOro cnou131
, HO He ycTpaHH8TCH nonHOCTb!O, 

B HaCTOH!ll8il paooTe H3MepHnHCb cneKTpanbHbl8 xapaKT8pHCTHKH II aq,q,eKTHBHLiil KBaH

TOBbitt BbIXOA -"TonCTbIX' .neTeKTOpOB, naroTOBneHHbIX H3 KpeMHlHI p -THna, KOMI10HCHpoaaH

HOro nHTHeM
141

. 3TH U8T8KTOpbI, HM8IO!llHe 6onbWYIO TOillllHHY 'IYBCTBHTenbHOro cnog (OT 

) x) 
1-2 AO 6 MM I o6nyqanHCb C Topua, npH'I8M TaKHM o6pa30M, 'ITO OCBO!llancg TOilbKO 

cnoil 0Oo8MHOro 3apuua. Jlng cpaBH8HHH npOBOUHilHCb TaKJK8 H3MepeHHH Ha cneKTpOMOTpH

'IeCKHX ueTeKTOpax
15~ OCBemaBWHXCH qepe3 cnoH 3OIIOTa, 

KpHBb!O OTHOCHT8IlbHOJl cneKTpanbHOll 'IyBCTBHTenbHOCTH H KB8HTOBOro BblXOUa CHHMa-

nHCb C noMO!llb!O ABOilHoro KBapueBoro MOHOXpOMaTopa Hilger Jl3QQ, npH'IeM B Ka'IeCTB8 

HCTO'IHHKa IICnonb3OBanacb neHTO'IHaH naMna c YBIIOIIeBbIM OKHOM CHIO- , 3aBHCIIMOCTb 

Bb!XOAH!llero II3 MOHoxpoMaTopa noToKa OT AillIHbl BOIIHbI A ObJIIa npenBapHTel!bHO CHH-

Ta c noMOlllb!O TepMOCTOIIOHKOB Hilger-Schwarz FT. ·16.301. 

x) JleTeKTOP 6b111 npenoc-raBneH HaM A.H. KanRHIIHbIM. 
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KpttBbie, nonyqeHHbie n,nSI neTeKTOpOB, OCB0lll89MblX qepe3 cnofl sonoTa, Mano OTnlP.1810T

CSI OT HM9101UHXCSI B nHTepaType. Pa3HHU8 COCTOHT nJUIIh B TOM, t:ITO HX "IIYBCTBHT9JlhHOCTb 

113-38 60IIblll9II TOIIll!l!Hbl CIIOll rrpoCTllpaeTCll /lBIIbll!e B l!ll(jJpaKpac11y10 o6rraCTb - /lO 100 HM, 

XapaKTep11ol! oco6e1111ocTb!O 3TIIX Kpl!Bb!X llBIIll9TCll H93BBl!Cl!MOCTb qioTOTOKa OT rrp11rrolKe11110-

PO HBIIplllK911l!H IIpi! H811pHlK9HHOCTII IIOIIH E :::. 20000 BIM, 3To yKB3LIB89T Ha TO, '!TO B 

.[l8HHOM cnyqae He HM99T M9CT8 Hll o6oeMH8H peKOM6nnaunSI, HR noaepxHOCTH8SI peKOM6n:Ha-

UHSI non aonoToi:i nneHKOfI, AOcoJIIOTHaH B9JIIPIHH8 (poTOTOKa, 0.llH8KOt CHJlbHO 38BMCHT OT 

TOJill{HHbI STOii nneHKn. 

llmI o6pa3UOB, o6rrrrneMbIX C Topua, Kpl!Bb!e 38BIICIIMOCTll qiOTOTOKB I qi II KBBHTOBOPO 

x) 
Bb!XO/l8 .,, OT >,_ npn pa3Hb!X u ' a TBKlKe I qi= f(u) rrp11 >,_ =500 HM, rrpencTaBII9Hbl 

Ha pHC, 1, 2, 3. B STHX 38BMCHMOCTSIX Ha6nro.oaIOTCSI cne.oy101nne 3c.lKOHOM9pHOCTII, 

1, 3qiqieKTIIBJlbll! KBBIITOBbll! BbIXO/l T/ MBKCIIMBIIeH npll /lIIIIH9 BOIIHbl 'A =l 100-1150 HMp 

COOTB9TCTByJOmel! rpa1111ue co6CTB911110PO IIOPIIOJlJ91111ll B KpeMHllll/
7 

/. C yaerrn'!ehll9M snepPIIII 

qioTOIIOB K1'BHT0Bbll1 BbJXO/l YM9Hbll!89TCll, Ilpl!'!eM 38BIICl!MOCTb 'f/ =·f('A) 

= 400- 600 HM IIM99T xopOll!O Bb!pBlK9HH09 rrrraTO, 

a o6rraCTII 

2, Kp11aa11 'f/ = f('A) ' CHSITaSI IIpH 60JibllI0M HanpHX{9HllH, Hn,eT Bbllll0 nepaouaqanhHOfI 

a o6rraCTII KOpOTKJIX BOIIH, IIOCTerreHHO CIIIIBBllCb c Hell n /lIIIIIIHOBOIIHOBOll o6rraCTI! (puc, 2). 

3Toll Kpl!BOl! COOTBeTCTByeT crrenyJOJlJBll 38Bl!CJIMOCTb qioTOTOKa OT 11arrplllK8Hllll: qioTOTOK yne:

nnqnaaeTCSI rrpn yaenH'l{9HIIH H8IlpSI:>K9HIHl CMnbH99 1!8 Tex o6pasuax, rne 6onhIIIe YMSHbWSHHe 

r, n 06rracT11 KopoTKIIX BOIIH ( CM, puc, 2 11 3). ITp11 'A = 1050 HM I qi npaKTl!'!eCKH 11e 3BBH-

cnT OT U ( rrpll E :::_ 20000 ah<). 

3. ITane1111e .,, B oCrraCTll KOpOTKl!X BOIIll cymeCTB9llll0 M9!1ll9TCH OT o6paaua K o6pa3Uy 

(pnc. 1 11 2) 11 Cl!IIbHO CBst3a110 c rrpoueccoM Tpaarre1111s, n "CP-4", OnnH II TOT lKe 06pa3eu 

no<..:ne nepeTp8BJ1HB8HllfI MO}K9T cymeCTBeIIHO Il3M9HHTh CBOIO xapaKTepnCTMKy. 

4, Ecrrn sTo rraneH11e 'f/ nerr11Ko, To, KaK npamrno, rrp11 xpanemrn 06pa3ua OHO crrra-

:>KnaaeTcSI, 

5. 3Ha'!e!IIIS! .,, B o6rraCTll MBKCIIMYMB /lIIll ncex HCCII9/l0B8!1llb!X !18Mll o6p83UOB Marro 

OTIIll'IBJOTCll npyr OT npyra, 

6. !13 rrapTl!ll /l8T9KTOPOB 20-30% llM9JOT KBBIITOBbil! Bb!XO/l, 6IIH3Kll>[ K MBKCllMBIIb!IOMY 

ll B o6rraCTH KOPOTKIIX /lIIIIII BOII!I (KaK ITOK838HO 118 p11c. 1, N, 20), 0/lHBKO, B HBCTOllllJee 

Bp9Mll STO sqiqieKT C03HBT9IIbHO eme He BOCIIp0113B0/ll!M, 

3anllCJIMOCTb T/ = f('A) 11 I qi , 'f/ = J(u) neI'KO IlOHSITb, ecnn npenrronomHTh, 'l{TO OHli 

CBH3Bllhl C rronepXllOCTHOl! peKOM61111aunell, KOTOpall MO)K9T 6hITb /lOCTaTO'IIIO sqiqieKTHBllOli, 

HeCMOTpll Ha Cl!IIbHOe TllllyllJee none. 

x) Kosqiqillllll9HT OTpalKeHl!S! p(x) 6b!II B3HT 
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B 
181 

paCC'lllTBHB 3BBIICl!M0CTb 3(j,q,eKTIIBH0ro KBBHT0Boro Bb!X0Ua (j,OTO!IpOBOUHIIKOB 

B CII/IbH0M 0UH0p0UH0M aneKTpl!'leCK0M II0/Ie OT UIIl!Hbl B0/Illbl CBeTa, 061,eMuoll II lI0Bepx

H0CTH0ll peKOM6llHau1111 11 rrp11110,Ke1111oro 11arrp,nKe1111si. l111aepc1101111bie ,mneHl!SI II c11011 rrp11 

3T0M He paCCMBTPIIBB!OTCSI (OHi! CBMII !IO ce6e He Bb!3b!BB!OT U01IOIIHl!Tel1bHOll peKOM6IIHB

u1111, no 113MeHSIJOT pacrrpeue11e1111e nonsi a6mrn11 rroaepxuocT11). TToaTor,,;y, 11r11op11pysi 11x cyme-

CTB0B8HHe, M0)KHQ HaneSITbCH Ha KaqecTB9HH09 coarra.n.e1u1e paclfeTHbIX 38BHCHM0CTeli C 113-

MepeHHbIMII. B
1 81 

II0KB3BH0, 'ITO B rrpe11e6pe)l{eHIIII o6'beMHOll peKOM61!HBUl!ell 

rue x=~ 
s 

CBeTa, D -

1 
I/=-~ +:(1+ 

(a X) 

(ax)2 

1 2 1 1~) a
2

e Ll-,<ll(a)I, 
- )--;,-(- a -1) +-- . ~ . ,,' - ----~-
x a ,fir 1-.!__ a 2 

( x-'1)(ax) 
X 

s- CK0p0CTb II0BepXH0CTHOll peKoM61111ay1111, kq - Koa¢¢11une11T rrornomeHIIS! 

xoa(j,¢1111 neHT u11¢¢y31m 11oc11Te11ell, a = ..'!.- E• • '//1 , rne W - T0IIllll!HB 

~
'k r 

z .,2 D qu 
'lYBCTBIITelibH0ll 0611aCTII ,F( Z) = 1=- f e dt !!HTerpan aep0SITH0CTell. vrr o 

Ha p11c. 1, 2 npnneueHbl 3KCnep11MeHTBl1bllbie II pacqeTHbie 3BBIICl!M0CTII I/ = f(>.) • 

Jlmr II0CTpoeHll!I pac'leTHb!X KpllBhlX 11eo6XOUl!MO 3HBTb napaMeTp a • OH HBX0Ul!IIC!I 113 

0TH0IUeHll!I 1/>-='•0
':'.. npll'leM I/>.::: l!tOO' HM no11ara110Cb paBHhlM eu111111ue. TT011y

'l>.=to5a 
qeHHhie 3H8tJ9HHSI CK0p0CTII rronepXH0CTH0li peKOM6HH8UHH yKB38Hhl HB COOT_BeTCTByIOI!lHX pn-

cyHKBX. 113 cpanHeHl!!I KpHBhlX I/ = f(A) BHJlHO, qTo pacqeTHbl9 KpHBhI9 HJJ.yT HlVKe aKcne-

PHM9HTanbHbIX. O.oHaKO KB'tJ9CTB9HH09 C0Bil8Jl9HHe ace )KS HM98T MSCT0, a HM9HH0!HB pac

l{9THbIX KPIIBhIX T8K)K9 Ha6nIOJJ,69TCSI Bblp8)i(9HHOe nnaTO B o6nacTH KOPOTKIIX BOnH II IIOA'b8M 

B l!H(j,paKpacHoll 0611aCTII npo11cxou11T np11Mep110 np11 TeX )Ke u111111ax B0IIH. TTpeUCKB3hIBaeMaSI 

pac'l8T0M 3BBIICHM0CTb (j,oTOTOKB OT HanpmKeHH0CTII II0/1!1 (B 0611aCTII K0P0TKIIX B01111) o6bPI

H0 cna6ee, '!eM 11a61110J:\BeMaS1 HB 0llb!T8 (cp. 1 II 2, 3 II 4, p11c. 3). 

KaK 113 np11Beue1111oro pac'leTa, TaK 11 113 npQCThIX ¢11311qeCKl!X coo6pa)l{e1111ll cneuyeT,'lT0 

np11 MB/Ih!X K03(j,¢nuneHTBX nor110lll8Hll!I CBeTa 1111 II0B8pXH0CTHBSI, 1111 o6'h8MHBSI pexow.61111aunsi He 

uaeT CK0/Ib 111160 cymecTB811H0ro BKIIBUB B B8111!'1IIIIY I/ • TT03TOMY B 0611aCTH U/11111 B01111 0K0IIC 

1.100 HM M0)KH0 onpeuemJTb B8/Ill'lllHY a6co1110THOro KBBHT0Boro Bb!X0UB B Kp8MHIIII. 113 psi

Jl8 coo6pax{eIIHH npaa.aono.no6Ho npe.arrono:nnITh 1 qTo, a5conIOTHas:c aenHqHua KBBHToaoro BbIXO

llB 611113KB K 8/lll!Ill!le
191

, 110 0118 He 113M8PSll18Cb 0T/lelibH0 OT napaMeTp0B, CBSl3BIIHblX C pe

KOM611Hau11ell. TaKl!e H3MepeHH!I IIBMII 6bll111 np0B8/l8Hbl B HBCT0S!llleii pa6oTe UBYM!I pa31111'1-

HbIMH cnoco6aMH. 

B nepB0M 113 HIIX 6h!1111 113Mep8Hbl 'lyBCTBIIT811bH0CTI! IICC/181lY9MblX np116op0B K 113/Iyqe

HHIO CB9T0H3M9pHTenbHbIX naMII C H3BeCTHhIMH CHnoH caeTa H llB9TOB0fi TeMnepaTypofi. l13Me

peHIISI np0B0llll/IIICb C 4 /IBMIIBMII, IIM9!0lllll>.m cnny CBeTa nopsiaKa 100 c5i, HO 2 113 HIIX 

IIM81111 UBeT0BY!O TeMnepaTypy 2360°K II 2 apyr11e - 2854°K. l13M8p!1118Cb 'lyBCTBIIT811bll0CTb 

KBK K nonuoMy 11311y'l81111!0 IIBMII, TBK II K 11311Y'l8Hll!O 'B o6naCTII 1100 HM, Bblll8118HH0MY 
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1111Tepcpepe11u11011I1b!MII CBeTocp11nbTp8MII (113MepeIIHSl npoaounnHCb C llBYMSl CBeTO!pI1J1bTp8MI1) • 

113 mo6oro 113 9TIIX 113Mepe1111ll nerKO pacC'IIITbIBaeTCSl MIIOlKHTeJ!b, npHBO)l!lillllll OTIIOCHTeJU,

/10/ 
IIYIO KPIIBYJO 'IYBCTBI!Tenh!IOCTII (11n11 BbIXOUB) K a6conJOTilbIM 3IIB'Ie!IIISlM , nng KpIIBOll 

'IYBCTBHTenb!IOCTH, HanpHMep, 9TOT MI!OlKHTeJ!b 6yueT 

l<l>• 6 83· f~'t.\)v(,\) d.\ 
k = o 

U· N 

F f•'(.\)[1-p (,\)]a'(>.) d.\ 
~ 0 

3uecb I cp - !pOTOTOK; F = ~ - CBeTOBOl! UOTOK, nauaronml! 
e 

Ha np116op ( ~ - cnna caeTa 

naMnhl, f - paccTOsrHHe no axouHoro 0K11a np116opa, A - nno111aub 9TOro OK!la; r't.\) - OTHO+-

CHTenbllbJe 3118'Ie!IHSl cneKTpanbIIOll nnOTHOCTH H3nY'Jelll!Sl naMUbl (111Tp!IXOMII 3)leCb OTMe'IeHbl 

OTIIOCIITenbllble aenH'IllllbI / ; a'(,\) - cneKTpanbH8Sl 'IYBCTBIITenb!IOCTb , (<.\) - K09!p!pHJlHeHT OT-

palKeHHSJ; v(,\) - OTIIOCHTeJ!bH.aSl Bil)lHOCTb ('IyBCTBHTenh!IOCTb 'Ienoae'IeCKoro rna3a); 

683 nMIBT - COOTH011Ie1111e uni! MaKCIIMYMa KpIIBOll v(.\) • nocne Bbmon11e1111Sl 'II1Cne1111oro 

1111Terp11poaa1111g onpeuengeTCSl a6conroT11ag cneKTpanbHaSl qyacTBHTenb!IOCTb 

a(,\) =· ka.•b'(,\) 

a 113 11ee - a6conroT!lbil! BbIXon 

71(,\) • ~ a(.\) • 
q,\ 

nng 113Mepe1111l! CO CBeTO!pllnbTpOM B 3ll8Me11aTenb (2 / BMeCTO ,'(,\) 

, rue r(.\) - nponycKa1111e cp11n&Tpa, 

(3) 

\4) 

cneuyeT non-

cTaBn!!Tb <'(,\)r(A) 

TaK KaK p(,\) Mano MeHSleTCSl a npeuenax KpHBOll o(,\) 
171 

TO MOJKIIO ouem!Tb ycpeu-

11e1111oe 311aqe1111e aTol! BenH'IIIHbl II Bb!HeCTH ee sa 3HaK HI!Terpana. 

no BTopoMy cnoco6y BbIXO/l H3Mep!!nC!l nyTeM 11enocpeucTBe1111oro cpaa1101111g noKa3alllll! 

)l0T0KTOpOB C UOKa3alll!SlMll T0pMOUp110MllllKOB C H3B0CTI!Ol! a6conJOTIIOll 'IYBCTBIIT0J1bHOCTbJO. 

3TH l18Mepe1111g npoH3BO)lllnHCb C UOMOlllbiO MOIIOXpOMBTopa C<l>-4 11a un1111e BOn!lbl 1100 IIM, 

a 'IYBCTBHT0J1bIIOCTb ncnonb30BBBlllHXCSl TepMoaneMe!ITOB Hilger-Schwarz FT, 16.lll n 

Zeiss Vlh- 6 6bma npeuBapHT9J1bll0 H3Mepe11a llBYMSl 11938BIICI!MblMH M9TO)l8MH. B O)l!IOM 

cny'!ae onpeuengnach 'IYBCTBI1TeJ1b11ocTh K n11Terpanb110My n3nyqe11nro naMn 11aKan11aa1111g, 

Kann6pOB8IlllbIX C UOMOlllbiO a6conJOTilbIX paunoMeTpOB B aK'rHIIOMeTpH'I0CKOll na6opaTopnn 

BHl111M, np11'IeM 6hmH yqTellbI n0Tep11 B KBapueablX 0K11ax TepMoaneMeHTOB. B upyroM - 113-

Mepe1111Sl upOBO)lllnHCb C UOMOlllbiO CB0TOil3MepHT9nbllblX naMn C H3B9CTilblMH cnnol! CBeTa H 

UB0TOBOl! TeMnepaTypol!, H3 H3ny'!elll1Sl KOTOpblX Bblpesanacb o6naCTh 330-700 IIM C UOMOUlbiO 

. x) 
CB0TO!pllnbTpa C3C5 Tonmn11ol! 2 MM 

x) 
l111Tepec110 OTMeTHTb, 'ITO 'IYBCTBHTenbIIOCTll T0pM09n9M0IITOB, npHB9)l0Illlbl0 

B !pllpM91111blX nacnopTaX, npnaen11 K Tp9XKp8TIIOMY paCX0lK)l911lliO pe3ynhT8TOB. no ll81IIIIM 

113M0p011Il!IM 'IYBCTBIIT9nb!IOCTb T0pM09n9M9IIT8 Zeiss 6bma B - 1,5 pa3a 38IIIIJK9Ila, a qya-

CTBHT9nb!IOCTb Hilger B - 2 pasa 38Bbl1II9Ila. 
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PeaynbTBTbl ll3Mepemtl! CBeAeHbl B Ta6m1ny 1, 11a HllX cneAyeT, 'ITO a6comOTHbII! KBaH

TOBLII! Bb!XOA AellCTBllTenbHO paaeH eAHHllUe (c oum6Kol! ~10%), TaKHM o6pa30M, B o6nacTH 

cneKTpa ,\ =800- 1100 HM (a a HeKOTOpb!X cny'Iallx Ii a o6nacTll 400-1150 HM) ABHHbie npn-

6opb! MOl'YT 6b!Tb ncnonb30BBHbl KBK ManOHHepU!iOHHble npneMHHKH onTH'IeCKOl'O nony'IeHH!I 

C KBaHTOBbIM Bb!XOAOM, 6n!i3KllM K eAllHHU9, TaKHe npn6opbl MOl'yT nal!TH npllMeHeHHe B paa

nnqHhlX CB0TOT9XHHqeCKHX li3MepeHHHX KBK cqeTqHKH qncna nanaromnx Ha HHX KBBHTOB, B 

oco6eHHOCTH nnSI HMnynhCHbIX IICT011HHKOB, rne cymeCTB9HHB HX ManaH naepulIOHHOCTb, a 3Ha-. 

1UITenbHbiti: T9MHOBoli TOK H9 sIBnHeTCH noMexofi. 

AaTop1,1 6naroAapsrr A,11, KannnnHa, 11.E. CaHTOBy 11 J1,rI,CR11opoay aa AHCKYCCHH Ii 

noMOil(b npn ll3MepeHll!!X, 

Ta6nHna 

Ng o6paaua 
CpenHee 3HB'IeHHe BbIXona H3 ll3MepeHHI! 

2 

22 

20 

no 1-My cnoco6y 

1,06 

1,06 

J1nTepaTypa 

no II -My cnoco6y 

0,9 

0,93 

1,01 
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