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no~CK 048pOB8HH~X 48CT~4 B ny4Ke He~TpOHOB OT YCKOP~Ten~ 

V1$83 /Cepnyxos/ /l,2/npo,qomKeH c noMo~biO 6onee cosepweHHO~ ycra

HOBK~ - cneKTpOMeTpa 6V1C-2 /3/. 

reoMeTp~R YCT8HOBK~, per~CTP~PYIO~e~ npe~My~eCTBeHHO 4ac

T~~~, e~neraiO~He anepeA, cooraercraoaana o~~AaeMo~ KHHeMaT~Ke 

HHKJ1103HBHoro o6paaoaaHH~ HeHrpoHaMH o4apoaaHHWx 6apHOHOB A~, 
B KOTOP~X AB8 KBapKa MOryT 6~Tb KBapKaMH HCXOAH~X He~TpOHOB, 

acneACTBHe 4ero A~ AOil~H~ HMeTb 6onbWHe cpeAHHe 3Ha4eHHR $e~H

MaHoscKo~ nepeMeHHo~ (X). 
B A8HHO~ pa6ore npoH3BOAHI1CR no~otcK HHKJ1103HBHO po~AeHH~x 

He~TPOH8MH CO cpeAHe~ 3HeprHe~ -40 raB Ha yrnepOAHOH MHWeHH 
+ -

o~..tapoaaHHbiX 6apHOHOB A c no pacnaAy A~_, K 0 P17 +" --,. B cneKr-

pe 34>$eKTHBHbiX Mace cHcTeM~ K gp"+"- , Kg_, "+"- o6Hapy)t(eH 

yaKHH nHK a paHoHe Maccw 2260 M3B/c2 c npeeyweHHeM HaA ¢oHoM 

6onee WeCTH CT8HA8PTHbiX OTKJ10HeHHH. 

npeAB8pHTeJ1bHble peayJlbTaTbl 3TOrO 3KCnepHMeHT8 6biJ1H npeA

CTaeneHbl a pa6ore 14/. 

1. 3KCnEPHMEHTAnbHAR YCTAHOBKA 6HC-2 

CneKrpoMeTp 6HC-2 131 pacnonomeH a KaHane HeHrpaJlbHbiX 48CTH4 

4H/&/ cepnyxOBCKOrO YCKOPHTeJ1R. B 3TOT KaHan 48CTH4bl BbiBOART

C~ noA yrnoM 11,3 MP8A OTHOC~TeJlbHO npoTOHHOrO ny4Ka YCKOpHTe

JlR. ny40K npOXOA~T 4epe3 CBHH40BWH raMMa-¢HJ1bTp TOJ1~HHOH 10 CM, 

04H~a~HH MarHHT H CHCTeMy KOJ1J1HM8TOPOB, H COCTOHT 8 OCHOBHOM 

~a HeHrpoHoB c ManoH npHMecbiO KL -MeaoHOB /-1,5%/. HMnynbcHbiH 

cneKrp·/&/ He~TPOHOB HMeeT M8KCHMYM OKOilO 40 r38/c. 6.noK-CXeMa 

cneKrpoMerpa npHBeAeHa Ha pHc. 1. 3Aecb A- c4eT4HK aHTHcoana

AeHHH' T - MHWeHb H3 rpa¢H'Ta"TTJ1~HHO~ 6 '24 r I CM 2, nK - npo

nOP4HOH8JlbHble KaMepbl C p83MepaMH pa6o4HX o6nacreH OT 2Qx20 CM 2 

/nK1/ AO 100x60 CM2 /nK7-nK11/, Cn-40- cneKTpOMeTP"4eCK"H 

MafHHT C pa3MepOM no.niOCOB 100x150 CM2 H 3830pOM Me)t(AY HHMH no 

aepTHK8JlH 29 CM, r1 - rOAOCKOn H3 14 C~HHTHJ1!1R4HOHHbiX C4eT4H

KOB C pa3MepaMH 15x60x1 CM·a, MN- C4HHTHJ1I1~4HOHHbiH MOHHTOp 

HeHTpOHHOrO ny4K8, COCTOR~HH H3 C4eT4HK8 8HTHCOBnaAeHHH, CllOR 

CBHH4a TOJl~HHOH 4 MM H TeneCKOna H3 ABYX C4HHTH!1!1R4YIOHHbiX C4eT-

4-KOB ~ 12 CM. 

4epeHKOBCKYie cneKTpoMeTp~ nonHoro norno~eHHR /4Cnn; H Ae

TeKrop M~OHOB, COCTOR~HH H3 ABYX nOCJleAOBaTeJlbHbiX 6JlOKOB 4yryHa 
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PHc.l. BnoK-cxeMa pacnono
~eHHR EMC-2 Ha rryqKe HeHT
poHoB ceprryxoBcKoro ycKopH
TenH B KaHane 4H. 

W rO,QOCKOnOB r2 ~ r3, npH 
aHaJlH3e .QSHHblx ::noro 3Kcne
pwMeHTa He wcnonb3oeanHCb. 
Bee nK, KPOMe nK2 - ABYXKoop
,Ql-1HaTHble. nK7 1-1 nK9 noeepHy-
Tbl OTHOCHTe!lbHO ,QpyrvtX Ha 

yron 10°.War HaMOTKH cvtr
HanbH~X npoeonoK eo ecex nK 
paeeH 2 MM. none cnet<TpoMeT
pvt~ecKoro MarHHTa H3MeHR11o 
nonepe~Hy~ COCTaBJlR~~y~ IIIM
nyJlbCa 3SPR~eHH~X ~aCTI-14 HS 

MN 0,64 r3B/c. CneKTPOMeTp 

6HC-2 pa6oTaeT Ha 11111Hvtvt C 
3BM EC-1040. 

8 ASHHOM 3KCnepii!MeHTe ,QJlR aanyCKa YCTSHOBKH Tpe6oea110Cb, 
4T06bl 4epe3 eecb cnet<TpoMeTp npowno He MeHee 4 aapR)!{eHHbiX l.lac
TY14. 8 nK rpynnbl npoBOJl04eK WYiplllHO~ OT 8 MM /nK1 ,2/ ,QO 84 MM 
/nK8-:-1 0/ Bbln011HR11J.1 ¢YHK4HV1 rO,QOC_KQnV14eCKV1X C4eT4V1KOB/S~ KOTOpble 
y4acTsosanH s $opMHpoaaHHV1 TpHrrepHoro cHrHana, sanycKaiD~ero 
ycTaHOBKY. TpHrrepHbH1 cHrHan B03H!-1Kan, eCilH BblnonH.Am1Cb ycno
Blii.A: 

1. /11K1/n;, 1 ·/llK2/n>2 ·/11K61n>3 ·/llK8/n2:3 ·/11K9+11K10/n;c4 x 
X/rl/n ~g /A, r,Qe n - 4Hcno cpa60TaBWV1X C4eT4HKOB A8HHm1 nK 
HJ1V1 fl~ 3HaKH YMHOmeHH.A V1 AeneHH.A COOTBeTCTBY~T IlOrH4eCKHM 
11 111 11 HilH 11HeT 11 COOTBeTCTBeHHO. 

2. 3ap.A>KeHHble 4aCTVII.tbl ,QOil>KHbl npOXO,QHTb O,QHOBpeMeHHO KaK 
CJlesa, TaK VI cnpasa OT OCVI ny4Ka B n!lOCKOCT.AX nK9+nK10 H r1. 

2. 06PA50TKA ,llAHHbiX 

npHBeAeHHble 8 HaCTOR[4e~ pa6oTe AaHHble OCHOBaHbl Ha aHaJ1V13e 
5, 3 MJ1H sapen1cTpHposaHHbiX co6biTJ.1i:1. CooTseTCTBYID!4V1i1 V1Hrerpanb
Hbn1 nOTOK He~TPOHOB, 1113MepeHHbl~ Hei1TpOHHbiM MOHVITOpOM, COCTas
Il.AeT 1,85x10 11 He~TPOHOB C B03MO>KHOJ':1 CHCTeMaTH4eCKO~ OWV16KO~ 
OKOJ10 25%. 

nporpaMMbl reoMeTpvt4eCKO~ peKOHCTPYKL.tHVI Bb~ ~ nEPYH
171

soc
CTaHaBilHBaJ1H TpaeKTOPVIVI aaperHCTpvtpOBaHHbiX ycTaHOSKOH 4aCTH4, 
OnpeAeil.RilH VIX reoMeTpV14eCKHe VI KV1HeMaTH4eCKHe xapaKTepHCTVIKV1, 
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PHc.2. CneKTP 3~eKTHBHb~ Mace: 
a/ rr~-, 6/Prr-,B/ A 0 rr-

c BepmHHaMH pacnaAOB B pacn~

HOM 06'beMe • 

npOH3BOAHJ11o1 noHCK KaHAY1.QaTos a K~"" A 0 c aepwHHaMH a pacnaA

HOM o6geMe M€*AY nKl H nK4, H aanHC~BanH HH~OpMa~H~ 0 co6~

THRX Ha MarHHTH~e J1€HT~. 
C nOM~b~ nporpaMM CTaTHCTY14€CKO~ o6pa60TKH, aHaJ1H3Hpy~~HX 

3KCnepHMeHTaJ1bH~e H MOAeJ1HPOBaHH~e C06~THR, 6~J1H Ha~AeH~ reo

MeTpH4eCKI-1€ KPHTepHJ.1 AflR BOCCTaHOBil€HVIR 6onee CJ10>KHbiX C05biTHil!, 

aaperHCTPHPOBaHH~X 6WC-2. 
B Ka4ecTae Hnn~cTpa~"""" paapewa~~eH cnoco6HoCTH 6WC-2 Ha 

pHC. 2 nOKa3aHbl cneKTp~ 3<P¢leKTHBH~X Mace rr +rr- B pa~OHe MaCCbl 

K~ /pHe.2a/, npoToHa 1o1 rr-- a paHoHe Maeebl A o /pHe.26/ ,Ao,-_ 

B paHoHe MaCcbls--rHnepoHa /pHe.2a/. 8 Ka~AOM CJ1y4ae BHAHbl 

4eTKHe nHKH e paapeweHHeM no MaecaM /nonywHpHHa Ha nonyabiCOTe/ 

3,2 t-13B/c2, 2,5 MaB/e2 H 4 MaB/c2 COOTeeTcTaeHHO AJlR K 0, A 0 

H :a- -4aCTHI.I. P1-1c. 2 TaKme noKa'i'bl8aeT 803MO}I(HOCTH onpeAeneHIIIR 

Tl-1na KOPOTKO>KH8y~eH 4aCTHI.Ibl no y3KOMY nHKY 8 cneKTpe 3$$eK

TH8HbiX Mace aapRmeHHbiX 4aCTH~, Aa>Ke ecnH copT aTHX 4aCTHLI 

He!ll3BeCTeH. 

3. 06HAPY~EHHE Y3KOrO nHKA 
B CnEKTPE 3<!>4>EKTHBHbiX MACC 

KHHeMaTH4eCKaR o6naCTb, 8 KOTOpoH 3$$eKTJ.1BHO perHCTpJ.1py~T

CR B 3KCnepJ.1MeHTe HCKOMbl€ C06biTJ.otR, orpaHH4eHa 8€J1H4HHaMH: P11 -~ 

~20 raB/c H p~ s 1 raB/c. KaK noKa3biBa~T O~€HKH, nony4€HHbl€ ny

TeM MOAeJ1HpoaaHHR, nepaoe ycnoaHe npHBOAHT K TOMY, 4TO A~, 

PO>KAeHHaR HeHTpOHaMJ.1 C 3HeprHeH M€HbW€ 30 r3B Ha K8a3HC8060A

HOM HYKnOHe RApa yrnepOAa, H€ per~ootcTpHpyeTCR B ,qaHHOM 3KCne

PHMeHTe. 
6b1J10 HaHAeHO 2379 co6b1THH, COA€P>Ka~HX, no KpaHHeH Mepe, 

KOM6J.1Hai.IH~ K 0 h+h+h-, KS__.rr+rr-, H 1814 co6b1THH, COAep>Ka~,QHX 

KOM6HHai..IH~ 8 Kgh+hD~3,qecb h ± oaHa4a~T aapR>KeHHble 4aCTH~bl c 

yKaaaHHbiM 8aepxy 3HaKoM aapR,qa. 

CneKTPbl 3~$eKTHBHb1X Mace 3THX KoM6HHa~HH~ a npe,qnono}l(eHHH, 

4TO o,qHa Vl3 4aeTHLI h + - npoTOH, a APYrHe h -- nHOHbl, noKaaaHbl 

Ha pHc.3. 3,qeCb B paHOH€ Mace 2240+2270 OT4eTJ1HBO BJ.1A€H nJ.1K 
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rr' PHc.3. CrreKTP s¢WeKTHBHhlx Mace: 
a/ K 0

8Prr+tr -, 6/ K SP "-"- c sep
mHHaMH pacrraAOB B paHoHe MH
meHH. 

200 

~ 
" f 

100 

PHc.4.CrreKTP 3<P4PeKTHBHbiX. Mace 
K'gPrr+"-: a/ 3a rrpoTOH npHHaTa 
~aCTH~a c nono~TenbHb~ sapa
AOM H C GOnbmHM HMTIYnhCOM, qeM 
HMIIynhc "+, (Pp'>~+);5/ 3a rrpo
TOH IIPHHHTa qaCTH~a C IIOno~
TenbHhlM 38PR~OM H MeHbmHM HM
rrynbCOM, qeM HMrrynhC rr+, (Pp<P?T~; 
B/ TO ~e, qTO H Ha pHc.4a, 
HO mar IIO OCH a6CIJ;HCC 15 'MsB/ C ~-

200 

i 
I 
I 

B KOM6HHa41-1RX C nOJ10lKHTe.nbHbiM CYMMapHbiM 3SPRAOM /pHC. 3a/, a B 
KOM6J.1HS4HRX C OTpHU,aTe!lbHbiM 3SpR,QOM /piiiC, 36/ CTan1CTJ.14eCKVI 
o6ecne4eHHbiX Bbl6pocoa He Ha6.niO,QaeTCR. AnR noJ10)f(J.1TenbHO aapR
>KeHHbiX KOM614Ha4H~ np~r~Be,QeHbl CneKTpbl 3<l>¢eKTHBHbiX Mace, KOr,Qa 
3S npOTOH B KOM6HHa4HH npHHHMSJ1aCb nOJ10>KHTeJ1bHO aapR)f{eHHaR 
4SCTH4a C 6onbWHM HMnynbCOM /pHc.4a/ H MeHbWHM HMnynbCOM/pHc.46/. 
Ha pHc.46 CTaTHCTH4eCKH o6ecne4eHH~X s~6pocos HeT. Ha pHc.4a 
nHK s pa~oHe 2240-2270 MaB/c 2 npORBJlReTCR 6onee 4eTKO, 4eM Ha 
pHc.3a. HccneAOBaHHe CTPYKTYP~ nHKa /pHc.4s/ noKaaano, 4TO 
ero WHPHHa Ha nonyB~COTe pasHa OKano 15 Ma8/c 2,4TO HBXOAHTCR 
s cornacHH c omHAaeM~M paapeweHHeM cneKTpoMeTpa no 3~~eKTHBHO~ 
Macce K$Pn+"- s pa~oHe Maccbl A+d·· 

B "HTepeane Mace /2240-2270/ M3B/c 2 HaXOA"TCR 244 KOM6"Ha-
4HH OT 224 co6biTH~. EcnH 3KcTpanonHposaTb pacnpeAeneHHe, noKa-

4 



3aHHoe Ha p~c.4a, nnaaHo~ Kp~aoH no KoM6~Ha~~RM cneaa ~ cnpaaa 

OT n~Ka, TO nony~~M $OH B 161 KOM6~Ha~~~. TaK~M o6pS30M n~K 

B03BbiWSeTCR Ha 6,5 CTaHASPTHbiX OTKDOHeHHiit OT $OHa. B nit!Ke Ha

XO,Q~TCR 83 KOM6Y1Ha~~~ Hn~ 76 co6biTY11it. Cpe,QHee 3Ha~eH~tte ~Hsa

p~aHTHOH MaCCbl K1,P"+"- a n~Ke pasHa /2259.:!:_3/ M3B/c~. C~cn~

MaT~4eCK~e norpeWHOCT~ 3KCnep~MeHTS MOryT C,QB~HYTb 3TO 3Ha~e

H~e MaCCbl np...,MepHO Ha 20 M3B/ C 2 8 CTOpOHY yBeJ1~4eH~R, 

4. 05CY~aEH~E PE3YflbTATOB 

HHaap~aHrHa~ Macca c~creMbl Kff" +" - a 

coOTBeTCTayer Macce o4apoaaHHoro 6ap~oHa 

pa~oHe y3Koro n~Ka 

A+ I~/ 
c 

ManaR wwp~Ha n...,Ka noKS3blaaeT, ~To pacnaA ~cxo,QHoro cocroR-

H~R nO KaHany C._,J1bHOrO B38~MOAeHcTBHR i{0 (K 0 ) P11+11 -3anpeLqeH, 

KSK 3TO ~ O>K~,QaeTC~ ADR pacna,Qa Ai; .. 
nHK Ha6.niO,QSeTCR B nonO.>K~TeilbHO~ 3SpR,QOBO~ KOM6HHS~HH ~ or

CYTCTByeT B 0Tp~~aTeJ1bHOH, KSK ~ ,QOJ1>KHO 6b1Tb AJ1R o~apoBSHHOrO 

6ap~·oHa A~. 
CoaoKynHOCTb no.ny4eHHbiX ASHHbiX cB~AeTenbcTayer o TOM, ~To 

Ha6.niOAeHo pO>K,QeH~e o~apoeaHHoro 6apHOHa A+, pacna,QaiO~erocR no 
- + c 

KaHany Kop 11 tr -:. _ 

An~ 61..1eHK~ aen~~1.1Hbl a(nC...., A~+ X) • B (A~...., K 0 wt'11 "1 6bl.nO npo

se,QeHo MOAen~poeaH1.1e npo~eccoe PO>KAeHHR A+, a KOTOPbiX o»<~Aa-
+ c 

ere~ po>K,QeHHe A c c 6onbW~MH oTHoc~TenbHbiMH npo,QOilbHblM~ Y1M-

nynbcaMH: 

a/ A~¢JpaK~HOHHOe PO>KAeHHe c~t~CTeMbl R...., A+Jl- HeHrpoHaM~ Ha 

KBS3HCB060,QHbiX HYKJ10HSX RAPa yr.nepo,Qa: 

d 2a/(dt.dM 2) - (1/M 2). exp(/lt), 

rAe M - MSCCS CHCTeMbl R , t - KBa,QpST nepeASHHOrO HMnyilbCS OT 

He~rpoHa c~cTeMe R , {3 = 6 /f3B/c/ -;;t PacnaAbl R , A~ , D-

H30TpOnHbl6 B C00TB6TCT81.1~ C QJa30BbiM 06beMOM; 

6/ pacnpeAeneH~e pO>K,QeHHbiX A +c no nepeMeHHoH X raKoe >Ke, 

KaK AilR A0~ 19{ a no nepneHA~KYilRPHOMY ~Mny.nbcy: ~-exp(-3,1~PJ.~' dJ12 . 

C Y4eTOM 3SKOHOB COXPSHeHHR 3HeprHH H HMnYilbCS B0~3SY1MO,Qe~cT

B~Y1 HeHTpOHOB C KBS3HCB060,QHblM1.1 HYKJ10HSMYI R,Qpa yrnepo,Qa. Pac

na,Q A~ pa3blrpblea.ncR aHanon14HO pacnaAY A~ a MO,Qen~ a/. 

np~t~ o~eHKe 3¢1¢leKTY1BHOCTH perHCTPS~HH H Ha6niO,QeHY1fl A~ npH 

MOAe.nHpoaaHHH Y4HTbiBan~t~cb: 

1. PacnpeAeneH~e HeHTpoHoe ny4Ka no HMnynbcaM /5/: 

2. feoMeTp~~ cneKTpoMeTpa bHC-2; 

3. KynoHoBcKoe pacceRHHe ~acr~t~~ a ee~ecrae cneKTPoMeTpa, 

3$¢leKTHBHOCTb per~CTPSL.tY1~ 4SCTH~ nK, o6pa30BSHYie 11 KI1SCTepoa 11 

H3 11 cpa6oTaew~x11 nposonoK nK, a TSK>Ke pacnaA n~oHoB Ha neTy; 

4. YcnoeHR Tp~t~rrepa; 
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5. 3$$eKTHBHOCTb nporpaMM reoMeTp~4eCKOJ.1 peKOHCTPYK4HH 
co6biTI-1ill 11 cTaTHCTH4€CKoro aHanHaa AaHHbiX. 

B MOAen~ "a•• 3$$eKTVIBHOC1:'b perVICTpaLt,HH VI Ha6JnOA€Hio<1R co6biT~H A+c, pacnaAaiOlJ.IVIXCR Ha Kg77-p,.;+, K0s-+17+17-, pasHa 1,2·10-4, 
a 8 MOA€Jllll 116 11 

- 0, 9 ·1 o-4 C Clo<1CT€MaTH4€CKHMI-1 OWH6KaMH OKOJlO 30%. 
nocKOJlbKY B MOA€IlRX 11a 11 H 116 11 BeJ1H4HHbl 3$$eKTHBHOCTei1 pe+ rHcTpaLt,HH H Ha61110AeHHR Ac no11y4~11HCb 6JlH3KHMIII, TO np1o<1 OLt,eH-

Ke U•B HCnOilb30BaJlH cpeAHIOIO BeJlH4HHY 1,05.10-4 +30%. 
+ -OLt,eHKa npol1aBeAeHHR ce4eHHR pO)I{AeHHR A c Ha sepoRTHOCTb 

pacnaAa A~ no KaHaJlY 1fop1i+77-Hai1AeHa 1113 COOTHOWeHHR 

/1/ 

rAe A - aToMHbiH HOMeD RAP a yr nepOAa = 12, N - 4Hcno Ka6n10Aae
Mb1X A+c = 76, T- TOlllJ.IHHa MHWeHI-1 s r/cM 2 = 6,24 r/cM2, N A-
41o<1CJlo AeoraAPo, c - 3$$eKT~BHOCTb perHcTpaLt,HH 11 Ha6niOAeHHR 
A~ = 1 , 05 .1 0-4 , n H - nonHbiH noToK HeHTpOHO..§ ny4Ka = 1 ,8191 0 11 
Het1TpOHOB, B 1 - nap4HaJ1bHaR WHPHHa pacnaAa K0

-+ 11+11 -=0,343 f' 
noACTaHOBKa B COOTHOWeHHe /1/ COOTBeTCTByiO~HX BeJlH411H npH

BOA~T K a·B=/36+18/ MK6 Ha RAPO yrnepOAa. 
3ToT peaynbTaT RBnReTcR MOAenbHO aaBHCHMbfM. Y4HTb1BaR npo

HcTeKaiOLl.IYIO OTCIOAa B03MO)I{Hyl0 CHCTeMaTH4eCKYIO OWH5Ky, a TaK)I{e 
HeOnpeAeJleHHOCTb B nepeXOAe OT ce4eHHR Ha RAPO yrnepoAa K ce-
4eHHIC o6paaosaHHR A+c HeC1TeoHaMI1 Ha HYK!loHe a~ (A;), nony-
4aeM 04eHKy aNn(A+). B(A+~K0 P"+"-) = /1710/ MK6/HyKnOH. c c 

AeTOPbl npHaHaTeJlbHb! A.M.6anAHHY, H.C.AMarno6em1, H.H.roao
pyHy, H.C.3naTeey, Ei.Keac"'ny, K.flaHHycy, A.A.IloryHosy, M.r.Me
Ll.lePRKosy, H.A.CaBHHY, n.A.ConosbeBy, X.H.XpHCTOsy, n.A.4epeH
KOBy, H.~.KonnaKOBy, 3.H.ManbLt,esy aa nOAAeP)I{KY 3THX HCCJleAO
saHHH; 6narOAapRT r.r.repwTeHHa, A.Ei.KaiiiAaJlOBa, A.K.~HXOAeAa 
H 3.HoeaKa 3a nOJle3Hbfe Al-lCKyCCHH H aaMe4aHHR; 6narOAaPRT KOJl
IleKTI-18 cepnyxoacKoro ycKOPHTenR aa o6ecne4eH~e 3KCnepHMeHTa 
eo epeMR ceaHcoe 6HC-2; KonneKT~B CH30 OHHH aa o6ecne4eHHe 
3KCnepHMeHTa SO SpeMR nOArOTOBKH EiHC-2 VI npoBeAeHHR ceaHCOB 
Ha YCKopHTene; COTPYAHHKOB OHRH, cnoco6cTBoeaewHx aKcnepHMeHTY Ha paaH~X 3Tanax ero noArOTOBK~ H npoBeAeHHR, a TaK)I{e E.M.~H
xa4eey aa nOCTORHHOe y4aCTHe B 3KCnePHMeHTe B Ka4eCTSe onepa
TOpa Ha 3BM EC-1040. 
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