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BBE,UEHI1E 

I1CCJIe,lJ.OBaHIUI, pe3YJIbTaTbI KOTOphIX npe,lJ,CTaBJIeHhI B HaCTOHIIJ;eH 
paõore, npoaeneasr c nerrsro nOJIyqeHHH Ha,u,e)KHOH: HHePopMa~mi o MYJIbTH
nOJIbHOM COCTaBe nepexonos npa amUII13e L-CTPYKTYP 3JIeKTpOHOB BHYT
pemreã KOHBepCI1I1 (SBK) na õera-cnexrporpaxoeax, norryxaexnax c no
MOII1;blO ·MarHI1THhIX õera-cnexrporparpoa na npOTTI:lKeHI1I1 pana JIeT B J1HTI 
ÜI1HI1. 

Bera-cnexrporparpsr I1CnOJIb3YlOTCH B apcenane TeXlmqeCKHX 
Cpe,lJ.CTB H,lJ.epHOH cneKTpOCKOnl111 Y)Ke ,lJ.aBHO. Ü,lJ.HaKO Y 3KcnepHMeHTaTO
pOB, I1cno,ub3YIOIIJ;I1X 31'11 npaõopsr, B03HI1KalOT cepsesuste 3aTpY,lJ.HeHHH 
npa nOJIYtleHHI1 TOqHhIX 3HaqeHI1H aaepraâ 11 OTHOCI1TeJIbHbIX I1HTeHCI1BHOC
TeH SBl(, a TaK)Ke npa onpeneneaaa I1X norpeumocreà, tITO CBH3aHO c PH
,lJ.OM npl1t111H. 

B ôera-cnercrporparpax B xaxecrae nerercropa 3JIeKTpOHOB HCnOJIb
syerca anepaaa 3MYJIbCI1H, na KOTOpOH norrysarcr rpororparpavecxoe H30
õpasceaae cnexrpa SBK. TI03TOMY nonyseaae ,lJ.aHHhIX 06 OTHOCMTeJIhHbIX 
HHTeHCI1BHOCTHX 11 3Heprl1HX 3BK CBH3aHO c np06JIeMOH 06pa60TlOi: ePoTo
rparpaxecxor-o 11306pa)KeHI1H (113MepeHMR ero naparaerpoa). ,UJIH nonyse
HI1H TOtIRhlX KOJIl1qeCTBeHHhlX 3HaqeHI1H napar-terpoa rporor-parpavecxor-o 
11306pa)KeHHH cnexrpa SBK He06xo,lJ.HMO np0l13BeCTI1 c BblCOKOH TOq
HOCTblO 113MepeHMR B COTHHX TblCHq roxex aa O,lJ.HOH JIHWb cnescrporpaeasre. 
tIpl1 PYtlROH 06pa60TKe, npl1MeHHBWeHcH c I1C110JIb30BaHI1eM npoeasnunea
HhIX npl160pOB rana McI>-2 I1JII1 McI>-4, BpeMH, He06xo,lJ.I1MOe,lJ.JIH nonyseaaa 
cnexrpa B BeJIl1qHHax 3JIeKTpOHHOH HHTeHCHBHOCTl1, COCTaBnHeT corna tIa

COB xa O,lJ.HY ePOTonnaCTI1HKY. TaKHM 06pa30M, ycnex B HCnOJIb30BaHHH 
ôera-cnexrporparpoa B 3Hatll1TeJIbHOH Mepe 3aBI1CliT 01' CTeneHH aBTOMaTH
3aUl111 npouecca 06pa60TKI1 cnexrpor-parasr 11 nocnenyioinero aH8JlH3a HH
ePOpM~I1I1. 

lfH3KaH CBeTOCI1JIa õera-cnescrporpadioa (nopanxa 0,01%) npHBO
,lJ.I1T K He06xoAHMOCTI1 I1CnOJIb30BaTb HCTOqHI1KIi BhICOKOH HHTeHCMBHOCTH 
6e3 npe,lJ.BapHTeJIbHOH HX Macc-cenapau,lil1. Bcnencraae aroro 
cnexrpsi 3BK nonysarorca CJIO)KHbIMIi li COCTOHT H3 cnexrpoa HeCKOJIbKHX 
HyKJIliAOB, tfTO 3aTpY,lJ.HHeT l1X pacmarpponxy 11 MaTeMaTJiqecKYlO oõpa
60TKY. Marer-raravecrcaa 06pa60TKa cnexrpoa 3BK HBnHeTCH cavra no ce
6e CJIOiKHOH aanaseü as-aa HeCHMMeTpl1t1ROCTI1 ePOpMbl JIHHliH li 3aBHCHMOC
TIl ee napar-rerpoa 01' CBOHCTB npaõopa li xapaxrepacrax HCTOllHHKOB 
(TOJImI1Hbl, paswrepon, O,lJ.HOpO,lJ.HOCTli li T.,lJ..) , xoropsre, KaK np8BHJIO, He
asaecrasr, Ecna cnercrpsi 3BK liCCne,lJ.YlOTCH c nOMOI..1UllO ôera-cnexrporpa
<l>OB, TO tIHCJIO ePaKTOpOB, BJIHHIOI.UHX na ePOPMY JIHHHI1, B03paCTaeTJg.~:"", _. 

'J~~ ~-m1ft l 
(C) 06õe.z:umeHHbIH HHCTHTYT anepasrx accnenoaaaaü ny6Ha, lb~TidX ate!~!l~I~\U~'~ 



ceaaae 3JIeKTpOHOB B cPOTOCJIOe, BJ1HHHHe 3cPePeI<TOB npORBJ1elIHn, npouec
ca ePOTOMeTpHpOBaHHH H r.n.) . Bce 3TH npaxaasr ,neJ1aIOT 38,D,aQy MBTeMaTH
qeCKOH 06pa60TKH CneKTpOB 8BK, nonyseaasrx aa MarHHTHhlX õera-cnexr
porpadiax, nocraro-mo CJIQ)KHOH. 

TaKliM 06pa30M, õorrsnraa HHePdpMaUHOHHaH eMI<:O~Th õera-cnercrpo
rpar-rr-r, 06YCJIOBJIeHHaH HaChlI.IJ;eHHOCThlO cnercrpon JIH~HHMH H WHpOKl1M 
naanasoaoxr 3HeprHH, oxaarr.raaexrsncr B O,nHOM H3MepeHHH, Tpy,nHOCTH 
B H3BJIeqeHHH H pacurarppoarce nonyxaexnax ,naHHh1X, a TaK)Ke BhlCOKaH HH
TeHCHBHOCTh HCCJIe,nOBaHHH BhI,nBHHYJIH aanaxy aBTOMaTH3aIJ;HH 06pa60Tl<:H 
cnercrpoa 8BK, nonysaexrsrx na MarHHTHhIX õera-cnexrporparpax, na OCHO
ne crpororo MaTeMaTHqeCKOrO nonxona H npnr-roro liCnOJIh30BaHHH BhlqHC
JIHTeJIhHOH TeXHHKH B H3MepeHHHX H MaTeMaTHqeCKOM 06pa6oTKe õera
cnexrporpasoa. 

YCTPOtiCTBO ABTOMATI1QECKOrO <I>OTOMETJ>HPOBAHHH 
BETA-CnEKTPOrPAMM HA BA3E MHKPO<I>OTOMETPA 
C IlIArOBbIMI1 nPHBOllAMH KAPETKI1 HA JlHHHH C 3BM 

YCTpOHCTBO aBTOMaTHqeCKOrO <:P9ToMeTpHpOBaHHH '(YA<I» õsmo 
pa3pa60TaHO B 1976 r/ 1,2 / H c rex nop c ero noraoursro oõpaõoraasr COTHH 
õera-cnexrporpaxoa. B npouecce 3KCIlJIyaTaIJ;HH no Mepe HaKOnJIeHHH orna
Ta o6pa60TKH H MO,ll;epHH3aIJ;HH H3MepHTeJIhHO-BhIQHCJIHTeJIhHOrO KOMIIJIeK
ca 3JIeKTpOHHaH qaCTh npaõopa ycoaepureacrnoaanacs M ,nonOJIHHJIaCh HO
BhlMH Y3JIaMH /3,4/, qTO pacuiapano B03MO:>KHOCTH npaõopa H n03BOJIIDIO 
nOBhlCHTh rovaocrs H3MepeHIDí. 

TIepBOHaqaJIhHO npaõop 6hIJI nonrcrnosea K SBM "MHHcK-2" H 3KC
nJIyaTHpOBaJICH B 3TOM sapaaare HeCKOJIhKO JIeT /1,2/. C 1981 r. npaõop 
xepea YHHBepCaJIhHhIH BXO,n B crannapre J(AMAK nomcmoxea K SBM 
EC-lOlO /3/. I1cnoJIh30BaHHe aaanoro-uarppoaoro npe06pa30BaTeJIH B CTaH
ztapre KAMAK THna KA-206/6 / na 8192 KaHaJIa n03BOJIHJIO nOBhlCHTh TOq
HOCTh H3MepeHHH H ynpocrars perncrpnpyrouryro qaCTh npaõopa, B nansaeã
urer-r c rrOHBJIeHHeM coaepuremnax onepauaoaasrx YCHJIHTeJIeH H zipyrnx 
3JIeMeHTOB B HHTerpaJIhHOM HCnOJIHeHHH npaõop õsm ,ll.OnOJIHeH aaanoro
BhlM rrpeoõpasoaarenexr CHrHaJIa eP0TOYMHO)KHTeJIH B BeJ1HqHHhl OnTHqeC
KOH H 3J1eKTpOHHOH iIJIOTHOCT~ 4~ 31'0 n03BOJIHJIO OTKa3aTbCH 01' MaIIlHHHO
'ro JIOrapH<pMHpOBaHHH npa onpenenenaa OnTHqeCKOH H 3JIeKTpOHHOH nJIOT
HOCTH H peunrrs HeCKOJIhKO sanas: 

1. B npouecce CKaHHpOBaHHH crrercrporpasn-nsr CTaJIO B03MO/KHhIM· 
õsrcrpoe nonyuenae B aHaJIOrOBOH cPopMe cnexrpa KOHBepCHOHHhlX 3JIeKT
pOHOB B OnTHqeCKOH (D) HJIH 3JIeKTpoHHOH (Q) IlJIOTHOCTH li BhIBO,n ero na 
rpadiax 6e3 YiJ8.CTHH 3BM. Ilpa 3TOM TOtrnOCTh nOJIyqaeMOH HH<pOpM3.UHH 
nocrãrovaa ne TOJIhKO ,nJIH H,neHTHePHKaIJ;HH JIHHHH cnercrpa, HOli MH nans
HeHllleH MaTeMaTHqeCKOH 06pa60TlGf c nOMOI.IJ;h1O SBM. CKOPOCTb rrorryxe
HHH rparpaxa onpenenaerca TOJIhKO B03MO/KHOCTHMli acnonsayeraoro rpa
ePonoCrpOHTeJIH. 
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PHC.l. BJIOK-exeMB YCTpOHcrnB aBTOMBrnqeCKOrO <PoTOMeTpHpOBBHHR. 

2. Aaarrorom.tá npeoõpaaoaarern, n03BOJIHJI pacuiaprrrs naanasoa 
H3MepHeMhlx OlITHqeCKHX nJIOTHOcTeH,no D =5 C TOQHOCTblO ne xysce 3% /4-:' 

3. Ilpa HCnOJIh30BaHHH aHaJIOrOBOro npe06pa30BaTeJIH ,ll.JIH nocnenyro
meH MaTeMaTH1leCKOH 06pa60TKH cnercrporparar-r B UHq,pOBOH <PoPMe na 
30-40% COKpamaeTCH MaUlHHHoe BpeMH, aeoõxonaraoe ,ll.JIH nOJIyqeHHH 
cnexrpa B ycpenneaasrx 3HaqeHHHX D HJIH Q c pacseror-r 3HaqeHHH norpeur
HOCTeH B Ka:>K,ll.OH TOqKe. 

4. Bo3MO:>KH0, B OTJIHtme 01' panee HCnOJIb30BaHHOrO MeTo,na, <poTo
MeTpHpOBaHHe no OT,neJIhHhl~ ePparMeHTaM. 

TaKHM 06pa30M, ,ll.06aBJIeHHe aH8JlOrOBOro npe06pa30BaTeJIH K YA<I> 
pacumpaer B03MO:>KHOCTH no npe,nBapHTeJIbHoMY aHaJIH3Y H 06pa60TKe 
cnexrporpasrra H zipyrax OnTHqeCKHX 06õeKTOB H n03BOJIHeT nOJIY'laTb HH
q,opMaUHIO c ,nOCTaTOllHOH rosnocrsto npa nOMOI.l.J,H npocrr.rx rexàasecxax 
cpencra. 

<I>YHKUHOHanbHaH 6JIOK-CXeMa npaseneaa na pac.L. OHa COCTOHT H3 
1) onraxo-xrexaaasecxoã qaCTH, c03,naHHoH na õase npoxrsnunenao

1'0 MHKpoePoToMeTpa M<I>-2 /2/ ; 

2) 3JIeKTpOHHOH qaCTH, BKJIlOqalOmeH ycrpoãcrao ynpaBJIeHIDI (W), 
Y3eJI aHaJIOrOBOH 06pa60TKH BH,ll.eOCHrHaJIa (Y AO), 6JIOKH ynpaBJIeHHH 
npaaonar-ra (Byn-X H EYn-Y) H HCTOtffiHKOB nHTaHHH; 

3) nnaaureraoro casronacua; 
4) aaanoro-uarppoaoro npe06pa30BaTeJIH; 
5) 3BM (EC-lOlO), HCnOJIh3yeMoH ,ll.JIH HaKOnJIeHHH,Ii nepaauaoã 

06pa60TKH HH<POPMaIJ;HH. 
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P.YlUVABTOM. 

CTP06 HA YAO 

06W~~ C6PCC 

Pac.â, nnOK-CXeMa YCTpojiCTBa yrrpannenaa. 

3KCIlJIyaTillJ;JiH npaõopa B TelIeHlie 10 JIeT li HaKOnJIeHHbIH onsrr oõpa
60TKIi õera-cnexrporpasoa n03BOJIliJIIi 60JIee lIeTKO C$OPMYJIlipOBaTb rpe
60BaHHH, npem.aanaerasre K YCTPOHCTBY aBTOMaTMlIeCKoro rporor-rerpapo
saaaa KaK K cne~ManIi3MpOBaHHOMY np1i60PY, rtpenaaaaaseanowry .o;JIH 06
pa60TKH $oTorpa$MlIecKHx 1i306pIDKeHliH cnercrpon 3BK. Ha OCHOBe 3TMX 
Tpe60B8HHH 6bIJI paspaõoraa HOBbIB aapaaar 3JIeKTpOHHOH lIaCTIi npaõopa. 

EJIOK-CXeMa YCTpoBcTBa ynpaBJIeHIDI npaaeneaa na pac.Z, B YY IiC
nOJI.b30BaHbI naa YCTaHOBOlIHhIX CQeTlIIiKa: narapaspanasrã (Cq-X) li 1Ie
TbIpeXpa3pH,lUIbIB (Cq-y) c cocraercrnyrornawra KJIaBMlllHhIMM perncrpa
MIi. Ha KJIaBliIllHOM peracrpe KP-X aanaerca 68.3a nepeMeI.IJ;eHHH no X-KOOp
nanare, a aa KP-Y - no Y-Koop.o;IDIaTe. B YY TaK)Ke MCnOJIb3yeTcH nnyxpaa
pH,lJ;HhIH YCTaHOB01IHhIH csersax c HH.o;IiK~MeB (cxeruarc .o;0p0)KeK)) c KJIa
BlilllHbIM perncrpor-r KP-Z. 31'01' ClIeTlIMK CJIY)KMT .o;JIH noncxera 1IliCJIa CTpOK 
CKaHHpOBaHHH. HCnOJIb3yeTcH TaK)Ke narapaspazmsrã penepcaaasrã CQeTlIliK 
c m-l.o;IiKaIUleH (aa pac.Z ne nOKa3aH), CJIY:>KaI..IUiH ,nJIH nOKa3aHHH rexyurero 
nOJIO:>KeHHH KapeTKM no X-KOop.o;:rn-IaTe. 

Ynpaaneaae pa60ToH npaaonoa ocymeCTBJIHeTCH IiJIM B PY1IHOM pe
:>KIiMe (pac.ã), IiJIIi B .o;BYX aBTOMaTlilleCKHX (ABT.1 IiJIIi ABT.2) , aanaaae
MbIX aa 6JIOKe pe:>KIiMOB c nOMOI.I.J;blO KHonKIi KH.1 (pnc.S}, H3 HeCKOJIb
KIiX B03MOJKHbIX BapHaHTOB paCTpOB CKaHMpOBaHIDl peanaaoaaar.r rpa TIi
na: "a", "c" li "d" (pac.d) . B pe)KIiMe ABT.1 crcaaaposaaae ocymeCTBJIH
eTCR ana pacrposi Tlina "a" npn rreaosr nOJIO)KeHIiIi nepeK.JUOlIaTeJIH II1 
(pac.S), HJIIi paCTpOM "c" npa npaaosr nOJIO)KeHIlli Ill , B pe:>KHMe ABT.2 

4 

~ 

CJ 
06Ul. 
CI>POC 

ABT.1 

+1 

ABT.2 

-y 

.y 

·X 

.x 

~x 

H9 - H13 

l..-IYI--<-----..-l--d 

PHc.3. Bnox pemHMOB: J],1-J],S-1<155J1A3, J],9-J],-10-1<155J1A4, 
J],11-K155J1A2, J],12-K155J1H1, ,1J,13-J],14-K155J1Pl, J],15-J],16-MH7442, 
J],17-K155HE4, J],18-)l20-1<155TBl. 

cxanaponaaae ocy~eCTBJIHeTCR pacrpovr "d ". PaCTp "c" RBJIReTCR aana
.o;OlIHbIM, "a" li "d" - pa601I1ie. C nosroumo KHonKIi KH.2 ocymeCTBJIReT
CH BbI60p HanpaBJIeHIiH .o;BM:>KeHIiR .o;JIH pYlIHOrO pe)KMMa MJIIi pe:>KIiMa 
ABT.2. Kaomca KH.3 cnysorr ,U.JIH nsrõopa aarrpaaneaaa peracrpanna. Pe
)KHM pa60TbI, Tlin pacrpa, nanpaarreaae ,nBH:>KeHHH KapeTKM li aarrpaaneane 

~-~ 

peracrpanaa oT06pa:>KaeTCR aa nane-
JIH HH,lJ.HK8.UIiH C nOMOI.I.J;.b1O IDi,nH-
KaTopOB H1-H13. 

BJIOK-CXeMa $OTOMeTpWIeC

o·! :===t r. ~ .=: : =_=~: 
- - .! • - - - 

KO" CIiCTeMbI c Y3JIOM aHanOrOBOH J 
06pa60TKIi aaneocaraana npase a b 
nena aa 
CIiCTeMa 

pac.õ. <1>OTOMeTplilIeCKaH 
npaõopa rrocrpoeaa no I f 

npHMOOTCllernOM cxer-re c asme G 
neHlieM paCTp-3JIeMeHTa na YBeJIIi
lIeHHOM B 20 p8.3 OnTWlecKOM 1i30 d 
6pIDKeHHH oparanana, lITO n03BO
JlliJIO peanasosars MaKCliManbHOe 
npOCTpaHCTBeHHOe paapemeaae 
rrpa CKaHlipoB8HIiIi, paaaoe 240 
OTCqeTRM na MHJIJIIiMeTp. )lmI no

fiaJIYlIeHM.H BblCOKOM TO'IHOCTIi 1i3Me
peaaã CBeTOBoro nOTOKa 6bIJIH PHc.4. CxeMbI paCTpÓB CK811lipOB8HHH.
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PHc.5. EJIOK-CXeMa <pOTOMeTpHtleC
OliPA3EU Al4AlPPAn-tA 

KO~HCOP OIi1>EKTMlI cp~y	 KOH CHCTCMbI c Y3JIOM aHaJIOrOBOH 

o6pa6oTKH CHrHaJIa q,OTOYMHO)KHTemI. 

~ 

~ 

npaaarsr crrenaam.nsre MephI. 

TaK, B xasecrae <pOTOnpl1eMHI1

xa I1CnOJIb30BaH <l>3Y-92 c He

60JIbllll1M 3HalleHI1eM TeMHOBOrO 

TOKa 11BhICOKI1M MaKCI1ManhHhlM 

3HatIeHI1eM aHO,D;HOrO TOKa, KOTO

psre PaBHfllOTCR COOTBeTCTBeHHO 

10-10 11 5 ·10 -3 A. <l>3Y BKJIlOlIeH C HenOJIHOH .u;I1HO.u;HOH CI1CTeMOH (uiecrs 
nOCJIe.u;HI1X .u;I1HO.u;OB coezraaeasr C 8.H0,D;OM), YCTaHOBJIeHO aeasicoxoe Ha

npazcenae nl1TaHIDI (800 B), dioroxaron paõoraer npn ôonsurax sacaerrcax, 
11 TOK .u;l1Ho.u;Horo .u;eJII1TeJIH npensnnaer MaKCI1MaJIbHhlH pa601lliH TOK anona, 
panasrã 200 MKA, B 200 paa. 3TO 06eCnetIIDIO JII1HeHHOCTh CBeTOBOH xaparc
TepI1CTI1I<:11 <I>3Y ae xyxce 1 % H asrcorcoe 3HatIeHHe OTHOIlleHI1H Cl1rHaJI/lllYM. 

B KatIeCTBe OCBeTHTeJIR HCnOJIh30BaHa naxma HaKaJIl1BaHIDI rana üll-13-50, 

KOTopaR nomcmoueaa K I1CTOtIHI1KY TOKa, cTa611JIH311pOBaHHOMY C TOtI

HOCTblO 0,01%. 
Y3eJI aHaJIOrOBOH 06pa6oTKI1 BH,D;eOCl1rHana (pac.õ) conepacrr npe

06pa30BaTeJIb TeKyrn;I1X 3HalleHHH TOKa <l>3Y B BeJIWmHhl OllTl1tIeCKOH 

HJIli 3JIeKTpOHHOH Q nJIOTHOCTH, aKTI1BHhlH cPl1JIbTp Bar'repaopca /18/ co 

cTyneHtIaTO-perYJII1PyeMoH qaCTOTOH cpeaa B 3a.BI1CI1MOCTI1 OT CKOpOCTI1 

cPOTOMeTpl1pOBaHHH, UI1<PPOBOH BOJIhTMeTp, He06xo.u;liMhlH .u;JIfI YCTaHOB

JIeHHH 3HaqeHI1.H O = O na asrxone rrpa OTHOCI1TeJIbHhIX 113MepeHHHx orrra
qeCKOH nJIOTHOCTH 11 BhlCTaBJIeHI1R napaJIJIeJIhHOCTI1 cnexrpansaoã JII1HI1I1 

11 Y-npHBo.u;a, CHCTeMhI CKaHHpOBaHl1R 11 6JIOKa Ul1cPPoaHaJIOrOBOro npe
06pa30BaTeJIR C YCTpoiíCTBOM cPOpMl1pOBaHHH CTp06I1PYlOII.J;HX HMIIYJIbCOB. 

,Urr.H aHaJIOrOBOro orrpeneneaaa OTHOCliTeJIhHhlX 3HaqeHHH I1CXO.u;HhIX 

3J1eKTpOHHhIX I1HTeHcHBHocTeH Q (pac.ô) B YCTpOHCTBe peanaaonaao zraa 
rana xapaxrepacrasecrcax Kpl1BhIX (XK), KOTOphIe OllHChIBaIDT 3aB11CI1

MOCTb O OT 3KCn0311I.J;HH H, COOTBeTCTBYI01..UI1X .u;BYM Bhlpa:tKeHHHM /7/ : 

10 D/C _ 1 , Q = H· (	 (1) 

°mQ = H· e 19o:.D· (2)m 

3.u;eCb ( = ((E e ) - 3aBI1CHMOCTb QYBcTBI1TeJIhHOCTI1 QJOTOMaTe~"aJIa ÓT 

saepraa 3JIeKTpOHoB E; C. O m - napasrerpsr, pasasre 6,2 8/114/ 7 / 
~	 e 

COOTBeTCTBeHHO. Ilepaoe asrpascenae xopouio onacsrsaer XK õera-cnexr
porpaMM C TOJIrn;I1HOH cPOT03MYJIbCI111 70 MKM 11 nsnne .u;JIfI naanasona OIITH

QeCKliX nJIOTHOCTeH O < O ~ 1,5 11 HI13KHX 3HaQeHHH snepraâ 3JIeKTpOnoB 

30 < E e < 150 K3B. Bropoe asrpazceaae I1CnOJIh3yeTcR )J,JÚI nOJIYQeHIDI rpa

cPl1lIeCKOrO 11306pa:tKeHHH cnexrpa 3BK B e.u;mum;ax Q. 

6 
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PHc.6. npHHI.J;HIDIaJIbHaH cxesra 1UUlJIorOBOro npeo6pB30BaTeJUI: 

AI . K544Y,UIA, A2-A12 . KI40Y,U6, TI . KI98HT6E, T2 . KI59HTIB. 

CKaHHpOBaHl1e crrexrporpar-rrasr ocymecTBJIReTCH aa ClIeT nepesseme
HHH ee OTHOCHTeJIhHO Heno.u;BIDI\HOrO CBeTOBOrO J1ytta B nepneH.u;I1KYJIRpHOií 

K HeMY nJIOCKOCTI1 C nOMOlI.J;bIO X- 11 Y-npI1BO.u;OB na uraroasrx .u;Bl1raTeJUIX. 

Crenens .u;HCKpeTli38.Wi11 cnexrpa onpenenaerca urarosr cPOTOMeTPHpOBaHHR 

B MHKpoMeTpax: h = (1000/240)· D, rne n =1,2,3,...99 - K03QJQJI1I..lHeHT, 

ycraaaanasaesrsrâ aa 6JIOKe QJOPMHpOBaHIDI cTp0611PYlOmero I1MnYJIbca. 

I1cnOJIb3yeMblH mar cPoToMeTpHpOBaHHH 06hllffiO COCTaBJIHeT 25 MKM. Ilo
rpeunrocrs 113MepeHIDI xoopnanar ae npeasnuaer 10 MKM. 

3JIeKTpOHHKa ynpaBJIeHHH 11 Y3eJI aHaJIOrOBOH 06pa60TKH anneocar
aana KOHCTPYKTHBHO BhmOJIHeHhI B xpeáre CI1CTeMhl "Bexrop", Or.u;eJIhHO 

BhlnOJIHeH CHJIOBOH 6JIOK, B KOTOpOM p83Me1..UeHhl HCTOtIHHKI1 IIHTaHHfI ncex 
Y3JIOB YCTaHOBKH 11 cPa3Hhle ycarnrrerra maroastx naarareneã. Kpeírr 
"BeKTOp" H CHJIOBOH 6JIOK paswreuteasr B CToHKe. 3JIeMeHTHOH 6830H YCT

pOHCTBa RBJIJIlOTCH aarerpansasre cxesrsr cpenneã CTeneHI1 anrerpauaa, 
TpaH311CTOpHble C60PKH, onepauaonnste YCI1JrnTehl1 H nOJIynpOBo.u;HI1KOBhle 

Marpaxasre HH.II.HKaTO psr, 
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I
 

norPEIIlHOCTb OTIPE,UEflEHMR OTHOCHTEJlbHhIX
 
3HAqEHHil HHTEHCHBHOCTEti 3BK
 

Ilor-peunrocrs onpenerreaaa OTHOCHTenbHhIX HHTeHCHBHOCTeH 3BK 
CKJI8.,ll;hIBaeTCH H3 norpeuraocrn onpeneneaaa OnTWleCKOH nnOTHOCTH, xo
TOpaR oõycnonneaa armaparypaoã norpeuraocrsro H lllYMaMH c:P0TOCnOfl, 
H H3 norpeuiaocra nepexona 01' OnTHqeCKOH nnOTHOCTH K HCXO.n;HhIM 
3neKTpOHHhIM HHTeHCHBHOCTHM. 

Annaparypaaa norpemaocrs a n oõycnonneaa HeCTa6HnbHO~TbIOHC
TO~HKOB nHTaHHH <1>3Y H OCBeTHTenH, lllYMaMH H3MepHTenbHOro TpaKTa, 
TeMHOBbIM TOKOM <1>3Y, ero YCTaJIOCTbID, BpeMeHHbIM .n;peHc:POM <1>3Y 
H 3neKTpOHHKH, norpeumocrsro ananoroaoro pacsera D H HeJIHHeHHOCTbID 
CBeTOBOH xapaKTepHCTHKH <I>3Y. 

, 4,.. ~ D 

7°1 
I 

o~~~2~ ~~ 
' 

-2 E~~ 

0.45 1.1 2:05 1'4 5.4·Q 

PHc.7. OTHOCHTeJIbHbIe norpeumocTH 

fQf' ,( Q2% aHaJIOrOBOro paClIeTa no 

BbIpIDKeHHHM (1) H (2) BeJIHlIHH Q-
KpHBbIe 2 H 4. OmOCHTeJIbHble norpem-
HOCTH fQn% nporpaseaaoro pacxera 

BeJIHlIHHbI Q - I<:pHBaR: 3, OmOCHTE'JIb

asre norpeuraocra aaanoroeoro pacse-
Ta orrrauecxoü nnoraocra (D % - KPH-

BaR: 1. 

CHCTeMaTHqeCKHe rrorpeunrocra B orrpeneneana D, Q 1 (no asrpaace
Hmo (1» H Q2 (no asrpaacenmo (2» B nane OTHOCHTenbHhlX oTKnoHeHHH 
(B nponearax) BenHqHH O, Q1' Q 2' orrpenenenasrx aHaJIOrOBhIM cnoco6o
60M, ·01' HCTHHHhIX DH' Q 1H H Q2 H npaneaeasr na pac.". TaM :JKe npane-

Qn -QH /12/
neasr 3HaqeHIDI e = • 100% npa nporpaMMHOM pacxere Q n ' . 

QH 

Ilorpeumocrs aaanoroaoro pacsera, TaK :JKe KaK H norpeiuaocrs B onpe.n;e-
neHHH D H3-3a HenHHeHHOCTH CBeTOBOH xapaKTepHCTI1KH, HMeeT CHCTeMa
THqecKIrií xapaxrep 11 yqI1TblBaeTCH npa nocnenyronieã MaTeMaTHqeCKOH 
06pa60TKe cnexrpoa na 3BM. 

PaCCJ\.10TpHM norpeumocrs H3MepeHHH OnTHqeCKOH nnornocra, 
06ycnoBneHHYID HeCTa6HnhHOCTbID HCTOllllHKa nHTaHHH OCBeTHTe.llH. 3neKT
pasecxae H CBeTOBhle xapaKTepHCTHKH nasm HaKanHBaHHH B3aHM03aBHCH
MhI. ,unH He60nblUHX H3MeHeHHH pe:JKHMa nHTaHHH JIaMIlbI HaKaJIHBaHIDI 
MO'ililiO 3aITHCaTb /9,10/: 

L\~ .. ô,W l\U M L\R - ::: 2,22 • - = 3,51 . - = 6,05 . - == 8,36 - • (3)
'c1l W U I R 

]


KaJIHBaHIDI HBnHeTCH cTa6HnH3au;IDI TOKa rrawrnsr H.Jlli conporaaneaaa HHTH
 
HaKaJIHBaHIDI. CTa6lUIH3aIJ;H.H BenH~HhI R ae zraer 3aMeTHhlX npeasrymecrn
 
nepen cTa6HnH3aI:UieH TOKa nasmsr .n;nH 06bIqHhIX rrasrn HaKanHBaHIDI H3-3a
 
HanH~H nepexonasrx .conpOTHBneHHH /11/ • 110 3TOH npasaae rrasma OCBe

THTenH nHTaeTCH 01' HCTO~HKa roxa, cTa611JIH3HpOBaHHOrO c TO~OCTbID
 

0,01%, qTO nfHBo.n;HT K norpeuníocra H3MepeHIDI OnTlfqeCKOH nnOTHOCTH
 
a D = 3 ·10 - . Ilorpeumocrs aD ' oõycrroaneaaaa H3MeHeHHeM K03c:Pc:PH


IJ;HeHTa YCI1JIeHHH (~G) <I>3Y acnencraae HeCTa6HnbHOCTH naraiomero aanpa

:JKeHIDI, COCTaBnHeT BenHqHHY 8· 10 -4 H paccsarsreaerca no crrenyronteâ
 

ç. c:PopMYJIe /10/:
 

tID = (0,7 - 1,0) . fi -Ig e· -
AU 

, (4) 
U 

L\U 
rne fi - qHCnO HCpOJIh3yeMhIX .n;I1HO.n;OB; 11 -OTHOCHTenbHoe H3MeHeHHe 

HanpH:JKeHHH nHTaHIDI <I>3Y; e t OCHOBaHHe aarypansnoro noraparpsra. 
Ilorpeunrocrs L\D T' oõycnoaneaaaa TeMHOBhlM TOKOM (I T ) <I>3Y, 

onpenenaerca H3 cne.n;YIDIIJ;erO cooraomenaa: 
I D (5)
I 

~ = 19(1 + --T . 10 ), 

rne 10 - BenWqlllia TOKa <I>3Y zrna D = O. ,UnH D == 3 norpeumocrs COCTaB
naer 2,2· 10 -4, MH D=5 OH'a B03paCTaeT.n;0 3HaqeHIDI 2,1· 10-2 • 

Ilorpemaocrs H3MepeHIDI OnTHqeCKOH nnOTHOCTl1, oõycnoaneaaaa 
lllYMaMH H3MepHTenbHoro rpaxra, COCTaBJI.HeT 0,7% .n;nH D = 0,1 H 0,2% zina 
0=3. 

3KcnepHMeHTaJIhHO H3MepeHHaR HecTa6HnbHOCTh ncero H3MepHTenb
aoro rpaxra, BKnIDqaR aaanorcasrã npeoõpaaoaarerrs aaneocar'aana H AlJ,Il, 
sa 30' MHHYT (npa .n;BYXqaCOBOH npenaaparerrsaoã TpeHHpOBKe <I>3Y nna 
MaKCHManhHoro TOKa anona (200 MKA) H nporpene B resenae TaKoro :JKe 
BpeMeHH 3neKTpOHHKH) COCTaBlUIa 1,1%. 

CYMMapHaR annaparypaaa nOrpelI.IHOCTh H3MepeHIDI OnTHqeCKOH 
nnOTHOCTH D = 3, oõycnoanenaaa HeCTa6linbHOCTbID HCTO~HKOB nHTaHHH 
<I>3Y H OCBeTHTenH, lllYMaMH, TeMHOBhlM TOKOM <I>3Y, ~OCTaBnHeT 0,3%. 
Ilpa D = 0,1 3Ta rrorpeumocrs .n;OCTHraeT 2%. 

Ilorpeunrocrs B H3MepeHHH O aa cxer BpeMeHHoH HecTa6lUIbHocTH 
I13MepHTenbHoro .rpaxra MO:JKeT 6hlTb ysreasurena B HeCKonbKO pas aa cser 
COKpameHHH BpeMeHH c:POTOMeTpHpOBaIHm npa 06pa60TKe õera-cnexrpo

E rpaMM OT.n;enbHhIMH c:PparMeHT*MH. 

i 
B paõore /3/ HaMH 6'b1JIH paccsrorpeasr norpeunrocra H3MepeHIDI 

OnTHqeCKOH nnOTHOCTH a D' oõycnoaneaasre 3epHHCTOH CTPYKTYPOH ct>o
Torpac:PHqecKoro H306pa:JKeHIDI cnexrpa 3BK. 3Ta COCTaBnHIOI.IJ.a.H 06m;eH 
norpeunrocra H3MepeHHH OnTHqeCKOH llJIOTHOCTH B HeCKonbKO paa npeasr
uiaer annaparypayro norpeumocrs. ,lI,.nH 06'heKTRBHoro orrpenenenaa no
rpeumocra D B KIDK,lJ,OH TOqKe crrexrpa H onaoapesreaaoro ee CHIDKe

3.n;ecb <I> - caeroaoã nOTOK, W - MOIIJ;HOCTb, U - HanpH:JKeHHe, I - TOK, R - co
npOTHBJIeHHe HHTH HaKaJIHBaHHH. H3 aroro BhlpIDKeHIDI cnenyer, qTO HaH6o
nee 3c:Pc:PeKTlffiHbIM cpencraosr cTa6lUIH3aUli:H CBeTOBOrO nOTOKa nasmsr Ha

8 

HIDl HaMH õsmo npennoaceao /3/ HCnOJIb30BaTb rrpa c:POTOMeTpHpOBaHIDI 
cnexrporpasoa MeTO.n; HaKOllJIeHIDI, KOTOphIH 3aKJUOqaeTCH B MHOrOKpaT
HOM c:POTOMeTpHpOBaHHH I1X no pa3HbIM HenepeKphIBaIDlUHMCH .n;OPO:JKKaM. 
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Pe3YJIbTaTbI KIDKAOrO Q>OTOMeTpHpOBaHHH 3aI10MHHaIOTÇ.H B naMHTH 3BM 

H 3aTeM HCnOJIb3YlOTCH AJIH pacxera cpenaero 3HalJeHHH O H a Õ B Ka)l(AOH 

TOlJKe cnercrpa, 3HalJHTeJIbHbIH BKJIaA B norpeuraocrs O MorYT BHOCHTb 

Ae<t>eKTbI <pOTOCJIOH H 3arpH3HeHHOCTb ero nOBepXHOCTH. B TaKIL.X CJIYlJaHX 

npHMeHHeTCH Q>HJIbTpaI..I;HH pe3YJIbTaTOB ~HorOKpaTHorocPOTOMeTpHpOBa

HHH nepen HX ycpennenaera H paClJeTOM a Õ • 
-3aMeTHbIH BKJIaA B norpeunrocrs onpeneneaaa OTHOCHTeJIbHbIX HH

TeHCHBHOCTeH 3BK BHOCHT npouecc nepecxera crrexrpa OT OIITHlJecKHX 

llJIOTHOCTeH K OTHOCHTeJIbHhIM 3HalJeHHHM HCXOAHbIX 3JIeKTpOHHbIX HHTeH

CHBHOCTeH. 3TOT nepexon ocyrn;eCTBJIHeTCH C nosrounco xapaxrepacraxec

KOH KpHBOH (XK) õera-cnexrporpasna, YCTaHaBJIHBarorn;eH CBH3b Me)KJ.(Y 

3Kcn03HUHeH 'H (lJHCJIO 3JIeKTpOHOB, 3aperHcTpHpOBaHHbIX eAHHHueH 

rroaepxaocra Q>OTOCJIOH) H OnTHlJeCKOH llJIOTHOCTblO O li C novronrsro KPH- ' 

BOH cneKTpanbHOM lJYBCTBHTeJIbHOCTH (3aBHCHMOCTH lJYBCTBHTeJIbHOCTH 

<t>OT03MYJIbCHH OT 3HeprHH 3JIeKTpOHOB). JIHHHH 3BK na L -, M- H Ap. 

nOA060JIOlJKax MaJIO OTJIHlJaIOTCH no 3HeprHH. Il03TOMY npa onpenerreaaa 

OTHOCHTeJIbHbIX HHTeHcHBHocTeH, aanpassep, Li: L 2: L 3 JIHHHH 3BK y
nepexona,Tpe6YeTCH YlJHTbIBaTb JIHlllb nepayio 3aBHCHMÇ>CTb. 

,UnH HCCJIeAyeMbIx õera-cnexrporpasrra xapaxrepaa HeJIHHeIDiaH sa

BHCHMOCTb D OT H B 06JIaCTH O.~ 1-1,5, KOTOpaH B pane CJIYlJaeB MO

>KeT 6bITb onacaaa 3aBHCHMOCTblO (1) MH napasrerpa C = 6,20,H HH3KHH 

ypoaeas HaCbImeHHH OnTHlJecKoH llJIOTHOCTH, pacnOJIO)l(eHHbIH B 06JIaCTH 

D .... 4. MbI nOKa3aJIH /7/, lJTO 3TH oc06eHHOCTH XK õera-cnexrporpasoa 

06YCJIOBJIeHhI 3<1>q>eKTaMH npOHBJIeHHH. 

HCCJIeAyeMbIe cnexrporpasrrasr 6bIJIH nOJIYlJeHbI B reseaae PH

na ner pa3JIHlJHbIMH 3KcnepHMeHTaTOpaMH. OHH rrpOHBID1J1HCb craanapr
HhIM 06pa30M no OAHHaKOBOH MeToAHKe AJIH pa3HhIX ronnraa <POTOCJIOH 

H 3HéprHH 9J1eKTpOHOB. B 3THX YCJIOBHHX HeH36emHbI OTKJIOHeHHH B Q>OP

Me XK, a TaK:>Ke B nOJIO:>KeHHH ypOBHH HaChImeHHR D. TaK, C pOCTOM TOJI

mHHhI <poT03MynbcHH AJIH He60JIblllHX 3HeprHH 3JleKTpOHoB, rJIy6HHa npo

HHKHOBeHIDI B <t>oTocn.oH KOTOpbIX MeHhlIle ero Ton11UfHbI, ypoaeas HaCbI

meHHR OIITHlJecKOH rrnOTHOCTH CABHraeTCH B CTOpOny 60JIblIlHX D, H npa

MonHHeHHhIM YlJaCTOK, aa XK pacuiapaerca. HeH36eJKHbIe OTKJIOHeHHH 

B pe>KHMax: npoaaneaaa cnexrporpasoa, BbI3B8.HHbIe OTKJIOHeHWlMH TeM

neparypsr npOHBHTeJIeH, BpeMeHH npoHBJleHHH, KHHeTHKH npOHBneHHH 

H T.A., 6YAYT TaK>Ke CKa3hIBaTbCH na 1I0JIO)KeHHH YPOBHH YCJIOBHOrO aacsr
meHHH D H COOTBeTCTBeHHo aa q>opMe XK, oc06eHHO B 06JIaCTH60nblIlHX 

nnOTHOCTeH. Orcrona CJIeAyeT, tffO HcnOnb30B8.HHe ycpe)J.HeHHOH XK, ona
CbIBaeMOH BbIpIDKeHHeM (1) C napaseerposr C = 6,2 AJIH 60JIblllHX (O> 2) 

Ol1THlJeCKHX llJIOTHOCTeH, 6YAeT llpHBOAHTb K cymecraeaasn-r norpeurao- .11 

CTHM B onpeneneaaa OTHOCHTeJIbHblX HHTeHCHBHOCTeH 3BK. \ ; 

'" ,nnH YMeHblIleHHH aroro HCTOQHHKa norpeumocreã 6blJIa paspaõo- I 
rasa MeTOAHKR onpeneneaaa HH,IlHBH):l,yanbHhIX XK MH crrexrporpasoa, 

OCnOBaHHaR na HcnOnb30BaHHB L -rpyrm 3BK c H3BeCTRbIMH xaparere
pHCTHKaMH /18/. 
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Ilpoaenenasre HaMH HCCJIeAoBaHHH, peaynsrarsr KOTOpbIX npencran, 
JIeHbI B /7/ , nOKa3aJIH TaK)I(e, tffO na HCnOJIb3yeMbIx <t>OT03MynbcIDIX 

rnna P c TOJIrn;HHOH <t>OTOCJIOH nopanxa 50 MKM MorYT 6hITb nOJIYlJeHbI OQ

THlJeCKHe llJIOTHOCTH O >> 5 npaKTWleCKH AJIH acero ztaanaaoaa 3Hepnrn: 

3BK, HCCJIeAyeMbIx c nOMOrn;MO õera-cnexrporpadioa. JImIeHHbIH )ICe 

YlJaCTOK aa XK MO)l(eT 6bITb YBeJIHlJeH AO 3HalJeHHH D' "" 4, eCJIH HCnOJIb3c>

aars npOHBHTeJIb 019 H aI<TliBHYlO KHHeTHKY npOHBJIeHHH. HaJIHlJHe 05

urapaoro JIHHeHHOro YlJaCTKa na XK cyntecraeaao ynpomaer npoueAYPY 

H3BJIelJeHHH AaHHhIX H3 crrexrporpasoa H n03BOJIHeT cymecrneaao nOBbICHT'b 

TOtIHOCTb nonysaer-rsrx AaHHhIX. 

MATEMATJ1lIECKAH OEPAEOTKA CIlEKTPOB 3BK 

H3-3a CJIO)KHOCTH H MHOrOlJHCJIeHHOCTH npoueccoa, OKa3hIBaro~ax 

BJrnHHHe na epOpMHpOBa1:U1e CneKTpaJIbHOH JIHHHH 3BK, OlJeHb TPYAHO BhI

õpars aHaJIHTHlJeCKOe BbIpIDKeHHe, xoropoe 6hI AOCTaTOlJHO nOJIHO ee omr

ChIBaJIO B llIHpOKOM AHana30He 3HeprHÜ E e OT 3 AO 3300 K3B. ll03TOlVly 

AJIH MaTeMaTWlecKoH 06pa60TKH cnexrpon 3BK HaMH 6blJI0 npennoaco. 
HO /13/ HCnOJIb30BaTb rrporpasrwry C Ta6nHqHhIM 3a,D;aHHeM MOAeJIbHOH 

JrnHHH /12/. B xasecrne MOAeJIH HCnOJIb3yeTcH JIH60 rHCTOrpaMMa peam

aoro pacnpeneneaaa OAHHOlJHOH K-, L-JIHHHH, JIH60 MOAeJIb B BHAe 

Ta6JIHUbI, C03AaHHaJI aa OCHOBe n1060ro nonxonautero aHaJIHTHlJeCKOr'O 

BbIpIDKeHHH • 

,UrrH MaTeMaTHqeCKOH 06pa60TKH CneKTpOB 3BK pa3pa60TaHO COOT

BeTCTBYlOrn;ee nporpavrsnroe oõecneseaae aa 3BM EC-1010 H EC-1040. 

Ilporpasrr-nroe oõecneseaae 3BM EC-1010 n03BOJIHeT Ocyrn;eCTBJIHTb npo. 
rpaMMHhIH rrpaevr HH<pOPMaUHH C Y A<I> H nepecsarsmars K OnTHlJecKoH HIlH 

3JIeKTpOHHOH nJIOTHOCTH pe3YJIbTaTbI MHOrOKpaTllOrO <t>OTOMeTpHpOBaHl1H 

C cPHJIbTpan:HeH AaHHblX H pacneroxr AHcnepCHH AJIH KaiKAOH TOlJKH CneKTPa. 

Pe3YJIbTaThI <t>OTOMeTpHpOBaHHH B BMAe ycpenneanoro cnexrpa B orrraxee. 
KHX HJrn 3JIeKTpOHHbIX nnOTHOCTHX C COOTBeTCTBYlOrn;HM cnexrpora ztacnep. 
CHH 3allHCbIBaIOTCH na MarHHTHYlO JIeHTY. B COCTaB MaTeMaTHlJeCKorO oõen, 
neseaaa BXOAHT .TaK)I(e nporpasrraa npeABapHTeJIbHOH pa3MeTKH CneKT};>a 

C sarracsro AaHHbIX aa MaI'HHTHYlO JIeHTY H PHA CepBHCHhIX rrporpasoa, npen

Ha3HalJeHHbIX MH nepHOAHqeCKOrO KOHTpOJIH xapaKTepHCTHK YA<I>. Ilpen, 
BapHTeJIbHaH paar-rerxa crreKTra oCyrn;eCTBJIHeTCH B pasncax, npe.n;YCMOT

peHHbIX nporpasoaoã UPEAK 12/ • ,Ur.rH xaacnoro 06pa6aTbIBaeMOl'O 

YlJaCTKa cnercrpa YKa'3blBaIOTCH rpaaanst MOAeJIbHbIX nHKOB (ae 60JIee 

ABYX MOAeJIeH aa OAHH 06pa6aTbIBaeMbIH yqaCTOK), 3aTeM YKa3bIBaIOTCfl 

rpammsr yxacrrca H ztanee nOCJIeAOBaTeJIbHO OTMelJaeTCH xoopnaaara 1lH

xa H MOAeJIb AJIH aero. 

06pa60TKa cnexrpoa ocyntecranaerca aa 3BM EC-1040, ,IUlH qel'o 

paspaõoraasr COOTBeTCTByromHe nporpasoasr. 3TO OCHOBHaH 06pa6aTbIBalO

utaa nporpaswra, oõpamaromaaca K nporpasoae UPEAK, TpH BCnOMOI'a

TeJIbHbIe nporpasoasi, KOTOpbIe npenaaaaaseasr AJIH napaMeTpH3RUHH <t>op

11 



MbI	 JUiHHH, OnHCblBaeMOH COOTBeTCTBeHHO q>YHK1UIHMH "Taycc P.JIIOC 3KC

nOHeHTa" H "J'aycc rrrnoc zrse 3KCnOHeHTbI" OT 3HeprHH 3JIeKTpOHOB, 

H rrporpasrsrsr, npenaasnaseaasre MH 3HepreTHqeCKOH KaJIH6pOBKH CneKT

pa no MeTO,u,y rpex penepon H pacsera nOJIYIIIHpHH JIHHHH. 

.AHaJIH3 pe3YJIbTaTOB, rrorrynaer-nrx npa 06pa60Tl<:e L-rpynn 3BK 

H3 õera-cnercrporpavrvr c nOMOII.J;blO pa3pa60TaHHOH annaparypsr H MeTO

,nHKH, npOBo,nIITCH nYTeM CpaBHeHHH 3KcnepHMeHTaJIhHhIX H .reoperasec

KHX 3HaqeHHH oraouieaaã K03q>q>H~HeHTOB BHYTpeHHeH xonaepcaa 

(KBK) MH qHCThIX no MYJIhTHnOnhHOCTH nepexonon rana E2. HaMH 6hIJI 

yroxaea /14/ MYJIbTHnOJIhHhIH COCTaB nepexona 108,12 K3B 151 Tb KaK 

M1+41,7 (6) %E2 (M1+50%E2 /15/ ) H nepexona 164,98 1<:3B 149Tb KaK 

M1+46,8 (8)%E2 (M1+40%E2 /16/). B paõore /17/6hUlH npaseneasr nan

asre MYlIbTHnOJIbHOCTH .aexoropsrx y -nepexonon B anpax TYJIHH H rOJIb

MIDI, onpenenemrsre HaMH no OrrnCaHHOÜ asnue MeTo,n;HKe. ,[(nH nepexonoa 

rana E2 axcnepasrearansxsre BeJIHqíiHhI L 1: L 2 : L 3 B npenenax OIIIH

60K coananaror c paCqeTHhIMH. 3TO CBM,neTeJIbCTByeT o TOM, qTO norrysea

nsre rrorpeIIIHOCTH peansasr. ,[(na pana v-nepexonoa CYII.J;eCTBeHHO YTOq

HeHhI BbIBO,nbI 06 OTHOCIITeJ1bHblX HHTeHCHBHOCTHX LI: L 2: L 3 -JIHHHH 

3BK H, COOTBeTCTBeHHO, yroxaeasr naaasre O MYJIbTHnOJIbHOCTH 3THX ne

pexonon. 
TaKHM 06Pa30M, nonyseaasie pe3YJIbTaThI noKa3hIBaIOT, lffO paspa

60TaHHOe YCTPOHCTBO aBTOMaTHqeCKOrO q>OTOMeTpHpOBaHHH H C03,u,aH

HaR MeTo,n;HKa aHaJIH3a 3KcnepHMeHT8JIbHhIX ,n;aHHbIX, nonysaesrsrx na 

MarHHTHhIX õera-cnexrporparpax c nOCTOHHHhIM MarHHTHhIM nOJIeM, no

3BOJIHeT H3MepHTh OTHOCHTeJIhHhIe HHTeHCHBHOCTH KOMnaKTHO pacnorro

>KeHHhIX rpynn JIHHHH L 1: L 2 : L 3 H M 1: M 2: M3 H r.n. c BbICOKOH 

TOlffiOCTblO (nopaznca 5-10%) , xro cYII.J;ecTBeHHo noasnuaer rosnocrs onpe

,neJIe~IDl K03<Pq>Hl\HeHToB CMeIIIHBaHHH MYJIbTHnOJIbHOcTeM. 
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KoHOHeHKO r.A., Ky:meuoB B.B., UyiiKo-CHTHHKOB B.M. 
MeTo,IlHKa o6pa6oTKH 6era-cneKTpOrpaMM H norpeWHOCTH 
npH aHaiiH3e L-c-rpyKTYP 3BK 

P6-86-536 

Om!:ChiBaeTCH ycrpoiiCTBo asToMaTW!ecKoro $OTOMeTpHJ>OsaHHH (Y A <I>) c npHBo.rtaMH 
KapeTKH no .!tBYM OCIIM Ha waroBbiX ,!tBHraTemiX, yCTaHoBJieHHoe Ha JIIDJHH c 38M. YCTpOHCT
BO npeAH83Ha'leHO JUUI o6pa6oTKH 6eTa-cneKrporpaMM. PacCMOTpeHhl norpewHoCTH onpe.ne
neHHH omOCHTeJibHbiX HHTeHCHBHOCTeH KOHBepcUOHHbiX 3neKTpOHOB, Bhf3BaHHhle CBOHCTBa
MH !f>oT03MYJihCHH, HCllOJlb3yeMOH JUU1 perHCTpauHH 3BK, xapaKrepHCTIIKaMH 6eTa-cneKrpo
rpaMM H YA<l>. Om!:caHa MeTO.rtHKa o6pa6oTKH cneKrpou 3BK. ,llJul MaTeMaTffiecKoii o6pa-
6oTKH cneKTpOB HcnOJlb3yeTCH nporpaMMa UPEAK c Tafum'lHhlM 38.1UlHHeM MO.!teJihHOH IIH

HHH. C.D.enaH BbiBO.D. o TOM, 'ITO c noMOIIU>IO Y A <I> H pa3pa6oTaHHoii MeTO.!tHKH o6pa6oTKH 
cneKTpOB 3BK H3 6era-cneKTporpaMM MOryT 6biTb nonyqeHhl 3Ha'leHIDI OTHOWeHHH HHTeH· 
CHBHOCTeH L-, M-.IIHHHH 3BK c norpeWHOCTb!O 5-10%. 

Pa6orn BblllOnHeHa B Jla6opaTopHH H.rtepHbiX npo6neM OHJIH.. 

Coo6memte 06l.e.tliDiemtoro HHcnrryTa JlllepHhiX IICCIIe.!I.OBallllii. JlyfiHa 1986 

ITepeso.n O.C.BHHorpanosoii 

Kononenko G.A. et al P6-86-536 

Procedure of Beta-Spectrogram Processing and Errors 
at the Analysis of ICE L-Structures 

The device for automatic photometric measuring with pitch drives of the carriage on both 
ues on-line with the computer is deStyribed. It is intended for pr~ing f3 -spectrograms from 
magnetic s~trographs. Errors at determining the relative intensities of conversion electrons 
due to the properties of photoemulsions used for spectrum detection, /3-spectrogram proper
ties and to characteristics of /3-11pectrograms and of the device for automatic photomet
ric measurement. The procedure of ICE spectrum processing is deStyribed. For mathematical 
processing of spectra UPEAK program is used which applies table task of the model line. The 
conclusion is drawn that the relations of ICE L-, M-line intensities could be obtained from the 
beta-11peetrogcams using this equipment& and the elaborated procedure of processing with 
5-10% error. 

The investigation has been performed at the Laboratory of Nuc;lear Problems, JINR. 
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