
I

CIU••III. 
OllilAllllllfl 

I.C'ITJTa 
IAI~I"I 

ICCIIA.IIII. 
AJ'.a 

PI0-88-353H341 

n.HayMaHH, H.M.HJlkJlTJ)K, H.M.IblcKyBoB, 
B.H.WapOB 

, 
l MHOrOKAHAJIbHwA BJlOK , 

C ynpABnHEMYMH 3~EP.KAMH 

r ~H PErHCTPAQHH CHrHAJIOB 
r OT CllHHTHnnHQHOHHoro r0.l'OCKOnA 

~. 

I
 
r 
I 

1988
 



I llnR npoaeneaaa UCCJ1e.o;OBaHUH no nporpasoae "A.TIb¢a-nOnl1c·· 

aa BbICOKOUHTeHCHBHbIX asraeneanstx nysrcax pe.TIRTHBHCTCKHX aaep CHHX

podiasorpoua OI1HI1 rpefiyiorca xoopzraaarasie zierexropsr C BbICOKH~1 

BpeMeHHbIM paapeureaaest. Il03ToMy B COCTaB armaparypaoro KO:\UL,eK

ca yCTaHOBKH "AAb<pa,,/2/ napany C nponopturoaansnsrsor H .:rpeH¢OBbl~1H 
KaMepaMH BBO.o;RTCR CllHHTH.1lJlRllHOHHble rO;IocKonb/ 31, HMelOWHe aa no

PRAOK nyxuree apesseuuoe paapeureaae, 4eM nportopuaoaansasre xasre psr. 
llnR AOCTH:lKeHHR xopourax apesrennsrx xapaKTepHCTHK CHCTeMhI CIDiHTH.;1

.TIRllHOHHbIX rO,lI;OCKonOB C 3.T1eKTpOHHKOH peracrpauaa aeofixozue-to o6ecne

tlHTb BbICOKYIO (B npenenax HeCKO.TIbKHX HaHOCeKYH.U) COrJlaCOBaHHOCTh 

no aaztepsocara OT,lI;e.TIbHbIX KaHa.TIOB, 06111ee 4HC.TI0 KOTOpbIX 6o.,ee 100. 

MeTo,il,H4eCKHe HCC.TIe.o;OBaHHR onaoro rOAOCKona no Ka3a.TIH. lfTO paafipoc 
BpeMeHH npaxorta CHrHa.TIOB no OT,lI;e.TIbHbIM KaHa.TIaM COCTaB.TIReT 8 HC (:no 

06yc.TIoB.TIeHo p3.36pOCOM pe)KHMOB pa60TbI <pOToyMHO)KHTe.'leH H p3.3.'H

tlHeM OT.o;e.TIbHbIX .TIUHHH TpaHCnOpTHpoBKH CHrHa.TIOB, AonYllleHHbIM npa 

MOHTa:lKe, HAP.) . Il03ToMy B03HHK.1la He06xo.o;HMOCTb p3.3pa60TKH OblCTporo 

MHOrOKaHa.TIbHOrO MOKa aanepscex. 

B CBR3H co 3Ha4HTe.TIbHbIM OC.TIa6.T1eHHeM .TIOrH4eCKHX ECL-CHrHa.TIOB. 

nepenaaaesnax no 200-MeTPOBbIM .TIHHHRM (PK50-2) OT YCH.1lHTeneH-¢K>p

MHpOBaTe.TIeH, pacnO.TIO:lKeHHbIX HenocpeACTBeHHO ua ronocxone , KO BXO;IaM 

peracrpapyrouiea 3.T1eKTpoHHKH - rOAOCKonaM-WH¢paTOpa"'1 (rill) /4', B03

HHK.1la TaK:lKe neofixonaraocrs YCH.1leHHR H ¢OpMHpoBaHHR CHrHa.TIOB nepea 

nOAatleH HX aa BXOAbI rill. 
P3.3pa60TaHHbIH 6.T10K HCnO.TIb30Ba.TICR npa HCCJ1eAOBaHHH anepaoa 

peaxuaa ynpyroro pacceaaaa AeHTpoHoB ua nporonax l pHC. 1). lleH"rpo

d 

53 
Puc. 1. Bnox-cxeua JKCnepUMeHTa: H16 - CI4UHTUllIIJlI4UOHHbllJ eooocxon; 51, 52,53 
CIleTIlUKU; HK - UOHU3Q14UOHHQJf «ascep«; CH2 - uuuieu«; Mn K 100 - MalHUTHlXe 

K8aOpynollbHbie IIUH3bl; aI-12  aHQ/lu3uPYIO/4UU MalHUT. 
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Puc. 2. IiJlol\-cxeMa peeuctpupytotueii 

3.fIeKTpOHUI\U, Y3(/J - 6II0K yCUJleHUJl, 

3aiIJepJICKU U rfiopMupoBaHUJl CUZHQl/OB, 

FIN - ZOOOCKon-lUwjipaTop; IiPM 
6IIoK peZUCTpal4IJU MHOJICeCTBeHHOCTU; rji 

rji0opMupOBaTeJlb; CC - cxeua coenaoeuus; 

MK - uaeucrpan» KAMAK. 

Hhi C HMnyJIbCOM 8,9 r3B/c pacce

HElaJIHCb aa yroJI 8na6.= 5,5
0 

• Pac

ceaaasie ,IJ;eHTpoHbl HMeJIH HMnyJIbC 

8,6 r3B/c. ,Uy6JIeT H3 KBMPynOJIbHblX JIHH3 MJI K 100 <t>OKyCHpOBaJI HX 

aa nJIOCKOCTb rO,IJ;OCKOna H16, COCTORU(.ero H3 16 CUHHTHJIJIRTOpoB. C no

MOU(blO aaanasapyrontero MarHHTa cn12 BbInOJIHRJICR HMnYJIbCHbIH aHaJIH3 

npO,IJ;yKToB peaxuaa. YCJIOBHeM sanycxa ycraaomcn RBJIRJIOCb COBna,IJ;eHHe 

CHrHaJIOB, nocrynaioutax OT 'rpex ClIeTlIHK:OB 81/\ 82/\ 83. B xasecrae MOHH

ropa ny-nca HCnOJIb30BaJIaCb HOHH3aIIHOIHHaR KaMepa. HMnYJIbCHOe paape
uieaae cnexrpor-rerpa COCTaBJIReT O,IJ;HH npouenr. 

Ha pHC. 2 npaseneaa 6JIOK-CXeMa 3JIeKTpoHHKH, C nor-routsso KOTOpOH 

ocyU(ecTBJIRJIaCb perHCTpaIIHR )l,aHHblX 0,1' CUHHTHJIJlflUHOHHoro rO,IJ;OCKona. 

C<t>OpMHpOBaHHble CHrHaJIbl C BbIXO,IJ;OB 6JIOKa yCHJIeHHR, 3a,IJ;ep)KKH H rpop
MHpOBaHHR (Y3<1» nocrynaior aa BXO,IJ;b,1 rill, C Bbl:lCO,IJ;a xoroporo naansie 
B BH,IJ;e yaarapnoro KO,IJ;a ClIHTbIBaIOTCR sepes MaruCTPaJIb KAMAK (MK) 

B3BM. 

.uaHHble C BbIXO)l,OB 6JIOKa Y3<1> nO)l,aIOTCR TaK)Ke aa BXO)l,bl OJIOK8 

peracrpauaa MHO)KeCTBeHHOCTH (BPM) /5/, ua Bhlxop.e rcoroporo C 38J,ep)K

KOH He 60JIee 35 HC asrpauaruraaerca eHI'HaJI TOJIbJ{O B TOM cnyvae, eCJIH 

U CI,HIITHJlJlHUHOHUOM rOI,OCKone 6bIJIa :Japm'HCTpUpOU8UU 0):lH8 H TOJl""O 

OHlIH l(UCTHI,U. 

YllplIBJllleMI,H' :Ja;'l!lrlKKH 1I111l0n'KYliIUIOI'O !V,lIIl1ltJOUU IIlHpOKO HCIIOJI!>

:Jyl<l'ITIi It CIH'lnpOMpTllliX CIIH:JI1KH IJI,IC'O I(HX '1IIpPI'III-\/6.8/, OTJHllJHTpJlhIlOt\ 

OCOhl'1I110CThIO IIPW,JIlU'IWMOI'O YCTIK)I-\C'l'1I1l IIIIJIJWTC'f1 COlWTWIHl! II 01,1I0M 

hJlOKl' KAMAK III 11pHI 101' :1 M (1IYIIKIV1Ii yCHJIl'IIHJl. '11I)l,Op'iKl<H 11 cllopMH

POIlIUIIIJI CllI'lIlUIOII, 1I0CTYIIIII0IIUIX o'r I H l(lIIIlUIOII M"OI'OI<nlllUlhIlOI'O CI,ml

'1'11J1J1II1U101l1l01'0 1'0IWl'I\·011ll. 1111 pltc. :1 IIplJllC'lWl1II lIplJlII'ltllltllJII,llIlIl CXC'Mll 

OIUlonl IWIIIIJlII IlJloim Y'llll (:III'III1Jll,1 I' ypOlIllJlMII 1':(:1. 1I00'TYIIIIllJT 1111 IIXOI' 

I(OMIIIIPIITOPIl Kf>!1'1 (:1\ I. Boohlllt' 1'01l0!1"I, I(OMllIlplll'0P IIMl'l'T 1,11(11(110pOIl

I 'HIIJII,II hi" IIXoI', H Ii0noMy l'Ul'llIIJII,1 MII/IUIlI lIoNlIllnh IIlI I'KPY'IC'IIIIO" 1111

Pl! II po liON III. ()HIIIII(O II IUIIIIIOM C'lIy'i"(' 1111 1I0P"IUIIOII'0" I'TOPOII" hlolJlH 

Yl"I'1I1101l1l l'I I I,1 I10pl'IUlT'1II 1(11 1I01'II'UWI<l1 lK 1'111'1111J11 ru (" I HWll M Ml'Tpl1'lIllol Mil 

111,1 l(OIIIlMII ~'1C'IO'"o'lOIl1\l1lH' IUIMIlUPUTOIIIl lUI II IOJII u,T yr-ruuuuur, 1I0IlC"IIIIoH' 

l'I11'II1lJlI,I, 1I0I'TyIlUI01I,1H' 110 1'11111111011 Jlilllllll IIpll 1I0POI'OIlOM IIUIII"I"'''1II111 

1111 IIXOHII ,I MIII<I'0I'l(l'MI,1 I 1,'1.11 
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-un. 
Puc. 3. Ilpunuunuansuan cxeua OOHOZO KaHQ./1a 

yCUJleHUfI, 3aOepJICKU U rjiopMupoBaHufI CUZHQl/06. 

Muxpocxeuu: 1 - K597CAl, 2,3 - K138JIIIl 
(K500nMlOlJ, 4 - K500nMl02, 5 -K500nJl1l6; 
«onoencaropu: Cl - 150 n(/J, C2 -lOH(/J; pe3UCTO

psi: R = 62 OM; 3HaKOM * 0603Ha'leHbl uaepysou
uue pesuctopu 560 OM; Ill, Il2, Il3 - xnaeutuuue 
nepexntouarenu. 

Puc. 4. 06U4UU 6U() nepeoneii nauenu VJIOKa Y3$, 

B K(JJICOOU rpoioce: [II = 3 HC; Il2 = 6 HC; 113 = 

= 6 He. 

I'eryn HpOR rca 3a;,Cp)/{KU m.mornure'rcn 

C nOMOIUbl<1 KJIUDHIII, pIlCnOJIO)/{elUl hlX ua 
nepenuea r1UIICJlU 6J101<U (puc. 1), COOCTlWII

lIUH :J8)'CP)/{KR [lJIO KR Y8<1> IIpH OT)/{IlTIoI X 

nC'pel(JlIOl(IlI'PJlHX COCTlllIJIHOT H IlC, HMllyJlI,C 

C UIoIXOI'U KOMllllpUTOplI 11('1)(':1 MeXllIIH'U'l"(Hl' 

nepCKJI/OllllnmU 111-11:1 1I0CTYII1WT 1111 ItX()I~ 

MUKpOI'Xl'MJ.1 -1, IIlI III,IXOW' I(OTOPOH (!U)P

Ml1pYl'n:J1 I1MllyJII,1' iUlIlTl'JlI,IIOl'II,IO I r) Ill'. 

:lI'OT UMllyJll,1' I/O IWIIII 1I1,IXOIW I 1I01 ....yruu-r 

ua IJXOI~ 1'111. KPOMC' TOI'O. 1111 1I1,IXOIUlX Mill( 

pOI'Xl'MI,1 fl 1IiolpullllTI,IIIlIIOn'II IIl1plllllll'lIlI,lC' 

I' MIlYJlhCl,1, I(OTOpl,ll' IUU'TYIIIlIIIT Jill IIXl)I~I,1 

flJlOI(lI p('I'III -r pIlHllIl MIIOIIWI'I IIl'1I1101'1 I', ruuut 
Til pOIlIIlIIlI,H' I~JlII IIpll"MIl 1'111'1111.11011 I' YpOll 

1111 Mil 1':( ~I" II pll 1111/1\1111111 KJlIIIIIIIIII' III 'Ill 

1~C'p/I\I\'1I 1'111'II IIJIII YIIOlIlIllIIl1lWTI'1i 1111 ;1 Ill' 

'III I"WI 1I111110'U'1I1111 'IJlC'Ml'1I11111.l1l1 (1/,1 '111l' II, 

MIII,PfH'l(I'MIoI :l), 1';I'Jlll )1\1' Tpl'hyC'TI'1i ylIl'llIl 

'III/I, IIU'I'PII\I\'V 1111 (; Ill', 10 IIIUIIII'llH'Il'1I IIC'p" 

Jl 



Puc. 6. FUCT02paMMa sapeeuctpupoeanPuc. 5. Kpueue saaepocanuux c08naoeHuu 
~o 6 OIlJl rpex KaHIl/108 eooocxona: 0 - UCXOOHWl HblX C06blTUU.	 1500"; !4>""A N'l f/t~-lt\ 

3a8UCUMOCTb, annpoxcuuauux npeocraeaeua:zl::':4 
. I,' \\ Ul1pUX080U IlUHUeU; • - nocne eupaenueaI ' v.r 

2 " Ii ~ HWl saoepsce«, annpoxcuuauus npeocraeneuaAI '\	 - ,	 II . I I" I \ 
" \	 UlTpuxnYHKTUpHOU IlUHUeu; i: - eep- KOHCTpyKTHBHO 6JIOK COCTOHT H3
 

TUKll/lbllble IlUHUU - annpOKCUMa14Wl cpeorpex nnar , Krol<,IJ;aH H3 KOTOpblX

-

6 Heu SeJlUI/UHbl.	 cO,/J,ep)KHT 6 KaHlUIOB peracrpauaa, 1000/i~Hl-;--I I 
KJIaBHIllHbIH nepeKJIIO'IaTeJIb ofipai i n:I ' "rr.

I' I \	 \ ayer e,/J,HHYIO KOllCTPYKUHIO C ne, I ' I I	 i'
I. I' \ 

~
 
~
 KJIIO'IaTeJ1b na HJIH 03. ,UnH nOJIy'leHHH 'IaTHOH llJIaTOH, aa KOTOPOH MOll


" / : I "
/ i : I § i ,/J,onOJIHHTeJIbHOH 3Mep)KKH CHrHlUIa aa THpylOTCH MHKpOCXeMbI. Ha 3M, I
 
15 HC HMO BKJIIO'IHTb ace TpH nepe HeH nSHeJIH 6JIO xa pacnonoaceasr
 
KJIIO'IaTeJIH: Fll + 02 + 03. TpH paaseera, C novrouneo KOTO


G ~ ~ rnfJ+rl=L1~1\	 500 
Ha pHC. 5 npanenensr xpaasre I,}, psrx ocymeCTBJIReTCR CBH3b co

I 'I \ \ 
3Mep)KSHHbIX cOBnMeHHH ,/J,JIH TpeX \~ CUHHTMJIHUHOHHblM rO,/J,OCKonOM,

4 ~ " I' 'i: I ",\
 
I '1 :' \ COCO,/J,HHX KalIlUIOB CUHHTHJIJIRUHOHHOro fill H BPM. nOTpe6JIHeMaH MOm


I J. ,I	 \ 
2 , I	 , ' \~ Q/j : I , _ rO,/J,OCKona. OpH :nOM ,/J,JIHTeJIbHOCTb HOCTb: -6 B, 2A; +6 B, 20 MA.I

..0:.-- I	 50 crpofi-ioanynsca ,/J,JIR fill COCTaBJIReT
 
40 Bpe .... ~oQep>,<klJ, HC 10 HC. B 3aKJIIO'IeHHe aaropsi 6JIa


e nOMoIUbIO Ta6JIHI~bl MO)KHO one- ronaprrr JI.H.CTpYlloBa sa BHHMa


N 

2 G 10 14HHTb :,<p<peKTHDHoCTb pa60Tbl CQHH uae K paoore H n.K.MaHbHKOB8 HOJ..q) kOt-tol\o wqx:;kona
TMJIRUHOHHoro rO,/J,OCKona COBMeCTHO C HCnOJIb3yeMoH peracrpapyiourea 38 norreaasre COBeTbl, 

:meKTpoHHKoH. npH'IHHbI nOHBJIeH"R HyJIei1 061>RCHHIOTCR KOHC"fpyKQHeH 

rO,/J,OCKona [xorna 'IeTHble nlUIO'lKH CMemeHbl OTHOCHTeJIbHO He'leTHbIX aa 
1 CM B uanpaaneuaa ny-nca) , a TaK)I(e TeM, 'ITO paaseep aanycxaiourero C'IeT Junr»A IY I'A 
'IHKa S3 60JIbIlle na 2 CM, 'ICM 06mHH paar-iep H16 0 nJIOCKOCTH, nepnenna
KyJlfIpltOH nyuxy , Ilpa orfiope COfihITHH C 1l0MOIUblO {iJIOKH IjPM (c= 1; > 1) Ablrrv V,(j, e! al. In: Proc. Rth Intern Balaton Topical lim]. 011 tntrrmcdtatrEncrgy 

411(']\0 "YJl('HhIX COOI.ITHH crano H -1 puna MeUbllle, Nuclear I"yslt's, Itatatonfilred, 8-1.1June 1987,/' /Ii 7, 
AfitU'l'lI H,r II clp. /I di, VIII MC'JIIII, n'MIIIIIl/' 110 n/loli.!/,'MaM ,/iUJ/lKII t//,/COKIIX 

if 'III"I','IIU 1"'J,JlTlltfIlCTCKaJI ",lc'I'lIaJI ,pIl'III/W II KIftIllIOIlI/}/ \poMI/IIII'UlMIIKIl }{I'(III1J. 

'I'll(\;II11411 OHHH,}1I,l-H6-M8,/Wifl, 

'Itjil/il'IO'W'Hocru l'urxl1nl .'odocJ{ona 2, A('\;/('e" III' u (Ip IITJ, II,)H I. N°/, ",1.1 

.I Naumann I ...t at. III ZrA A 11111111/ Hi'l'ort, IV.'I4. ZI'1'; 5\1), /1)8\,1 , 14 7 

I;PM IlYJlH EJlHIIHlll.1 KJIlWlephl MllOlKeCTHt1IlIIhW -I /jlll'lt.t,/11)',,· c.t., 1'1"1111' 'J 11/1('''/'/111/ OHJlHI'/II4V.'.}(,.Olla, IV 1.1 
COfll.ITHU \ IIIt/WINlk II M , t cnutco« A II 1I/It',,/I/l1I1 OHm, 1'111 .'1(148/, }iI'riua, /,) ;f>, 

f> liopcus«) II (/) 1I1,('nl1l1/I/' Ol/HII/'/ II.' 114, Ilvtma, IV /CJ 

f1,1 ',I;, n~,Wv" 17,7% 1a,:I')f, ; li'<'fJroUN'K 11M" llrrpo« A 1'. ('II/Id"t/ A,/1 1I//I',,/llml OHHH /(iVIIH.\, ){,.OUII. IV;' 

.'I Ij/JCUJIIIIIll' (',1', II KII Ij','CI/'I/I!c'UI' 'll I/NI/ljtl.'l IlIII'/"'I," ", " k' ''III 1/1/1" II M ')111,/,,'0 

II ,d(II, IVIi.', ,'f> l 

l'y 1(0 IIHelo 1I0cTyII ~IJlll II U'IJ(llH'JlI,l''' 1111 0 I HUJI 

B 1\Il'ItWIIltl IIpllMl'llII 1111 pllC, 41 IlI'HHtIJlt'"U I'HCIOIVRMMIl COIIl,lTlli', I !l M un 1!IHH l'OJ(ll, 

'lllpl'I'l1c'TpHpOIlIIllIlI,I)( l'oJ(OC'I(OIlOM It yl'JlOnUJi., 1I0lut IIU II 11.1 )( 1111 "ue I 

r.
" 




