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YT04 HeHI-1e npOeKTa 3aU\I-1Tbl YCKOpl-1TenbHOrO KOMnneKCa TfHKe nblX 1-10

HOB /YKT~/ CTaBI-1T n epeA C ne~l-1anl-1CTaMI-1 He06x OAI-1MOCT b KOppeKTHOrO 

3aAaHI-1~ none~ BTOp~4HOrO ~3ny4eH I-1~ 1-1 3 MI-1WeHeA ~ 3neMeHTOB KOH

CTPYK 4HH yC KOp~TenR KaK I-1CT04HI-1KOB paC Ce RHHOrO H3nY4eHI-1 R 3a 3a

U\HTO~ . K HaCTORU\eMY Bpe Me HH 3KCnepl-1 MeHTan bHaR I-1H$OpMa~H~ 0 AH¢

.epeH~HanbH~X ce4eHH~X ~APO-~AepHWX B3aHMOAe~CTBH~ npH BWCOKHX 
3Hep r ~~X RAep-C HapRAOB H 0 6 oc06eHHocTR X pa3BHTHR Memb~AepHoro 

KaCKa Aa B Ta KHX cOYAapeHH~X OCTaeTC~ orpaHH4eHHo~, npH4eM fionb

W~ H CT BO 3Kc n e p HMeHToB BwnonHe HO npH 3Hepr l-1R X RAep-CHapRA08 no

PRAK.3 He CKo nbK HX COTe H M3B Ha t~YKnOH, H B HHX I-1 CCJleAOBanHCb HH
Kn~3HBHWe pea K~HH 0 6p a308aHHR npOTOHOB . 

3KCnepl1Me HTanb HaR IIt H $OpMa~11~ 0 AH¢$epeH~ l-t anbHblX HHKnlO3HBHbiX 

Ce4eHHAX 06pa30Ba HHA He i1T p oHo B B ~APO-AAepHbIX a 3a I-1MOAe~CTBH~X 

npH BWCOKI1X 3HeprH~X AAep-CHap~AOB , a TeM 60nee ° p a3 BH TH I-1 
MembRAepHo r o KaC KaAa B TonCTWX MHweHR X , nOKa OTCYTCT By e T . EAHH

CTBeH HblM HCKn lO4e HHe M ~BnAeT CA 3 KcnepHMeHT, ocyU\ecTBneHHbI~ 

B , 979-1 930 r r B 5epKJll1 , rAe HccneAOBaJl HCb AH$$epeH~ l1aJlbHble HH

Km03 HB Hwe Ce 4e HI-1 A o 6pa30BaHI-1R He~TpoHoB B peaK~HRx 20 Ne + C. AI. 
Cu, U n p lil 3 Hep rl-1H AAe p 20 ~e 33 7 ~13B/H Y KnoH .' 1 . ~3BeCTHbie MOAenH 

RAPo -RAepHblX B 3aHMOAeAcTBH~ / s 4aC T HOCTI1 , ¢aAp60n 1-1 $ ai1 pcTpHK/ 

o6Hapyml1Ba~T onpe Ae n eHHble pa c xomAeH IiI R C 3KcnepHMeHTOM 11 Tpe6YlOT 

n poBepK~1. o c o6eHHO B Bb1COK03Hep reTIiI 4 HO~ 4aCT"H HHKnfJ311BHbiX cne KT

POB He ATpOHOB , onpe Ae nAIOU\eA paAHa ~ liI oHHYIO OOCTaHOBKY 3 a 3aU\HTO~. 

3aAa 4a p aC 4 e Ta nOJle~ BTOpHY I; oro H3JlYll eH HR p e wanacb nYT e M 

c 03Aa HIiIR np H6 Jl Hme HHOi1 ¢ e HOMe HOJlO n 14 e CKo A MOAeJl H ' 2 • c B~ 3bl 8 alOU\e i1 
OCHOBHble x ap a KTep l-1CTHK IIt none~ BTo p H4 Horo H3 n Y4 e HHR np H RAPO
AAep Hbl x B3 a l1 MOAeA cTBH AX C aH a JlOr H4HWMH x a p aKTe p HcT HKa MH n onei1 
HYKJlOH-RAe p HblX B3a lltMOAeAcT BHi1 H 3 Kc ne pHMe HTan b HoA npOBe pKI-1 MO

/
Ae nllt no I-I HTe r p an bH blM x a p a KTepllt CH1KaM none~ H3JlY4 e HHR 3 • T a Koi:; 

n o ,qxo,q y,qo6e H An A one p aT IiIB HOH o~eHKH OCHOBHblX ,qo3 li1 Me TpliI4 ec Klilx 

xapaKTe pH c T HK nOJle A 8 To p H4 Ho r o 11 pac c e AHHoro \113nY4 eHl-tR Ha YKT~ . 
O,qHOBpeMeH Ho, C ~enb lO t:\ e TaJl b Hol':1 npOBepKI-t l(aK npl-t6nl-tllleH Hoi1 MO

Aenl-t . "Ta K H p aC 4 e To B Me mb RAepHoro KaCKaAa B Ml-tWeHI-I, I, CnOJlb3YIOU\IiIX 
AnR OnI1C a Hl-tR e ,qI1 Hl-t 4HOr O aKTa AAPO-R,qepHblX B3a~MoAeAeTBI1A MOAenb 
tIl a ApCTpl-lK, 6b1nl-1 n p eAn pHHRTbl YClo1nlo1S'1 no 113Mep eHiltIO 11HKJ1103l-tBHblX 

c n eKTpOB He ATpOH08 11 3 TonCTO~ MI1We HI1 co cpeAHHM aTOMHblM aeeOM, 

06nY4aeMoA RApaMIiI C 3 He prHeA B HeCKOJl bKO r 3B/HYKJ10H. 

B AaHHOH p a60Te n p e,qC Ta ane HbI p e 3YJlbTa "Tbl 3KCnepl-tMeHTa , BblnOJl

HeHHoro Hil nY4Ke RAep J2C ~ 3Hep rl1e~ 3, 65 r3B/ HYKJlOH np~ nOM~11 
Bpel~R-nponeTHoA MeTOAI1KIIt n OA yrJlaMIiI 71° \II 105° OTHOCl-tTel1b HO Ha

npaBJleHlilfi ny4Ka. Ha pHC. ' nPBACTaBJle Hi) r eOMeTpl1A I-t3Mepe HIiI A, Ha 
p"'C. 2 - ynp0uteHHaA 61104HaR c xeMa cneKTpoMeT pa. ~1 l-tWeHblO cnymlilJl 
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P H C . I . feOMeTp HJJ 3 K Cn e p Ht-Ie HTa . 1-] ' - I " - n OJIOlKeHHe C~eT-

t!I-fK a 8n, nOrnOTHTeJIR H MarHHTB TIPH H3Mep eHlili X n o p; YI'JlOM 

1050 
; 2-2 '-2" - TO lKe, 110A yrJlOM 71 °. 

MeAH~~ ~~n~HAP ~ 10 0 MM, Ton~~ Ho~ no n Y4 KY 13 0 MM, YCTa HOBne H
Hbl ,:i B c»OKy ce nY4 Ka 11 I1MI1 Tlo1pOBaBlU liI~ Ae Ta m<1 KOHCTPYK~ I111 YCKOPl1
TenA . B Ka4eCTBe "cTapTa ' l Yl CnOn b30Ba n Cfl Cl1 rHa n nepBor o 1<13 ABYX 
C4 eT4 111 KOB nYllKOBoro TeneCKo na co C~ III H Tl1nnflTOpaMI1 pa3MepOM 
5.5x5,5xO ,5 CM 3, nOMe~eHHoro nepeA MI1WeHb O Ha paCCTORHHIII 35 CM 
OT Hee H perl1C Tpl<1pOBa BWero a6con~THoe 4H cno R,Qep 12C,yn aBwI1x Ha 
MI1We Hb B neplo10A S KCn03 11~ 1111 . Alo1 aMe Tp nY4Ka B c»OKyce He n pe Bhlwan 
2 CM. ClllrHan "CTon" c»O PMH pOBMCA He~T pOHHblM C4eT411KOM 8 n • Ae Te K
TOP KOTo poro BblnonHeH 113 nna CTI14eCKOro C4111HTlilnflRTOpa ~ 160 MM, 
TOn~I1HO~ 150 MM ; e r o scpc»eKTI1B HOCTb 6b1na pa CC411TaHa MeTOAOM MOH Te 

/ 4/ Ka pn o no n porpaMMe . Ha pHc .3 npl1BeAeHa IiIcnOnb30 BaHHaA n pl1 BOC 
CTaHOBn eHl1 101 c ne KTpOB 3a BHCIIIMOCTb 3c»c»e KTI1BHOCTI1 pe r l1CT pa 4 101 111 He~T

POHOB C4eT4111KOM Sn OT IiIX 3 He p r l1li1. OWIII6K I1 . YKa3aHHble Ha pl1CYHKe , 
CTaTIII CTIII4eCK l1 e ; MeTOA I1 4e CKa R oWIiI6Ka BO BceM Al1 a na SOHe 3Hep r lo1 ~ 
O~e HI1 BaeTCA aBTOpaMI1 /4/ B 5%. 4 To 6bl C4e T411K S n He perl1 CTpl1 pOBan 
3apA~eHHble 4aC T III~ ~ . I1AY~l1e 113 MI1WeHl1, nepe A KI1M 11 CHI13Y OT He r o 
InoA yrnoM 45°1 MOHTl1pOBanl1Cb ABa C4 eT411 Ka aHT I1 COBnaAeH III H pa3Me
paMH 200x200xl0 MM3.nponeTHble 6a3b1 c ne KTpoMeTpa paB Hflnlll Cb 87 0 
11 672 CM nOA yrnaMIII 105° III 71° COOT BeTCTB e HHO . AnR CH HlKe HYlR cpo
Ha cnY4a~Hblx cOBnaAeHIII~ IIIHTeHCIiIBHOCTb BblBeAeHHoro nY4Ka AAep 

MK 

PHC. 2. BJlOllHaH cxeMa YCTaHOBKH. HK - MOHHTopHali Ka~lepa;


Bt, 82 _ - _TIYllKOBbIH TeJIeCKOn clleTt!HKoB; S n - HeHTpoHHblH C'-IeT


t!HK; 8 1,8 - ct!eTt!HKH aHTHCOBTIaAeHHH; $ - ~OpMHpoBaTenb;
2 
~ - AHCKpHMHHaTop; Y - YCHJlHTeJIb; fl3 - JIHHHlI 3aAep~KH; 

flB - JlHHeHH~e DopoTa; DB - OAHoBH6paTop; CC - cxeMa COBna

AeHHH; KC - KpaTHble C06~THlI; $Crr - ~OpMHpOBaTeJlb co cneAHII.\HM 

noporoM; P - pa3BeTDHTeJlb; ~ - cYMMaTop; rrT~ - npeo6pa30

BaTeJIb TOK-t!acToTa; T-A - BpeMlI-aMl1J1HTYAHbIH npeo6pa30BaTenb; 

AU - aHl1J1HTYAHbIH aHaJIH3aTOp. 

nOAAep~III BanaCb Ha ypoBHe -10 5 AAep'~Io1Kn-1 nplll pacTA~Ke nY4Ka 
- 450 MC. AnR KOHTponA 3a IIIHTeHCIIIBHOCTb~ nY4Ka IIIcnonb30BanaCb 
TaK~e MHorOCe K~YlOHHaA IIIO H ~3a41110HHaA Ka Mepa , YCTaHOBneHHaA Ha 
BblXOAe ~OHonpOBOAa. 

B KaHane "CTa l.H" (8 1) BpeMe HHaA npHBA 3 Ka o CytI\e CTBn AnaC b 
06b14 H~M AYlCKpIIIM~Ha TopoM no cppOHTy YlMnyn bca . nocKonbKY BKnaA Ka
Hana " CT apT" B o~y~ BpeMeH Hy~ no r peWHOCTb Man no cpa BHe HHIO 
C APyrHMH IIICT04H~ Ka MH ; K TOMY ~e aMnnHTYAH~,:i pa36poc HMnynbcOB 
CTapTOBo ro C4eT4111Ka on peAenAeT CA $nYK Tya4I1AMIII 110H~3a 41110HHblX 

nO Te pb AAep 12C , Io1Me lOlll lll MI1 Y3 K III ~ Al1 a naaOH . noporlo1 aXOAH~X AIIIC
K pIII M~HaTopOB C4eT4 101 ~OB nY4KOBoro TeneC Ko n a 8 1 III 8 e 6~nH YCTa
HOBneHbI Ha YPoBHe COOTBeT CTBeHHO 0,2 III 0,8 OT HaH6 0nee Be pOAT
HOH aMnnlll TYAbI III Mnynb CO B. BblCOKIII ~ no po r AHCK pIII M Yl Ha~1II1II III Mnyn bcoB 
BT opor o C4eT4111Ka Ten eC Ko na B~6paH AnA pe~e K~ 11 11 nplIIMeceH 4acT III 4 
C 3apAAOM Me Hee 6 B ElblB e AeHHOM n Y4Ke. B KaHane "CTon" An A Bpe
MeHHo~ np~BR3 KI1 Hc non b30BanCA c»OpMlllpoBaTenb c o cneAR~IIIM noporoM. 
nbpor perlil cTpaUlII1II He~TpoHHoro C4eT4111Ka 8 n • 3aAa BaeMbI~ AIIIC KPIII- 3 2 
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PHC . 3. 3qxpeKT~fBHOCTb n eHTpoHHoro C;'leT'lHK a rrpl1 T = 0 , 72 1-b B 

:3. :3. :3. 3Ha'leHJ-HI ( B rrp OMe lK)TTKax MeJ¥.p;v paC'IeTHbIMH uaxo


P;HJTl1Cb nYTeM JUm eHHOH l1H Te pnOJIf!l~HH. 
, 

MI-1HaTOpOM B KaHa11e "CTon", 6b111 BblCTa BlleH Ha YPOB He 0, 72+ 0 , 06 MaS 

aKBI-1BaneHTHO~ 3He p n lVl 3neKTpOHOB / 3 . 3 . 3 . /. HVl3 KVl i1 nopo r-Hei1T poH 

Horo C4eT4 1-1 Ka 6b1n 06ycnoBneH TpefioBaH Vl e M BhlCOKoi1 ero 3¢~e K TI-1B


HOCT I-1, BeC bMa c y~ecTBeHHoi1 B YCllOBVIAX ~eCTKoro n VlMHT a apeMe HH 

B ceaHce . 


BpeMeHHoe pa3 pe we HHe cneKTpOMe TPa no y-KBaHTaM, 11 eTR~HM 1-13 
MI-1WeHI-1, COCTaSVlllO 6,5 HC , 4TO 06YCJ10 BlleHO PRAOM npH4V1 H, r11a BHblMH 
1-1 3 KOTOPblX RBI-1JH1Cb : Ha11H4He TOll CT blX MHwe Hei1 H Hei1Tpo H~loro AeTeK
Topa 11 60nbwoi1 AH HaMI-I4eCKH~ A~1 ana 30H aMnlll-1TYA I1MnYIIbCOB HeHTpOH
Horo C4eT4I1Ka . Ta K, npH nOBblWe H111-1 nopora S n AO - 6 M3 B 3.3.3. 
Bpet~eHHoe pas peWeHl-1e ynY4W a JlOC b AO 3,5 HC. CneAye T 3aMenITb, 
4TO non Y4eHHe BblCOKo r o Bpe MeHHo ro pa3peweHHR He CTaBHllOCb ~enb~ 

AaHHoro 3Kcne pVlMe HTa, T . K. n peAnOIlaranOCb VlcnOllb30BaHVle cne~Vla11b

HblX Me TOAOB 06pa6 0 TKI-I 3 KcnepHMeHTallb Hoi1 VlH4>OPMa~VlI-I. 

Jlo rl1Ka pa60Tbi c ne KTpOMeTpa C 3anYCKOM OT Ka~Aoro naAa lOlller o 
Ha MVlw e Hb nApa Ta Ko Ba, 4TO AllR c0611~AeHVlR n pVl41-1HHO-CneA cTBe HHoi1 
CBR3'" MtmAY C0 6blTHRMVI l ie TapT" 1-1 "CTon" lie06xOAHMO perl-lCTp)1pOBaTb 
B Ka 4e CTse "CTapTOB bIX" TOl1 bKO Te C06blTVlA, KOTopble OTAeneHbI APyr 
OT ,qpy ra Ha HHTepBa n , 6011bWHH BpeMeHHoro AVlana30Ha BpeMR-aMnllH
TYAHoro n pe 06pa 3 0 BaTen R IBAn /, T.e. C06b1TIo1R "CTapT" H3 Tex 6aH
4ei1 nY4Ka, B KOTOPblX cOAep~I1TCR TOll bKO 1 AAPO. BpeMeHHoi1 Al1ana
3 0 H BAn 1250 HC/ 6b111 Bw6 paH B COOTBeTCTBHVI C MHKPOCTPYKTypoi1 
BblBeAeHHoro nY 4 Ka 11 BpeMeHeM npOlleTa 6~3bl Hei1TpoHoB C MHHI1MaIlb
HOH Hccll e AyeMoM 3Heprl1ei1. OT60p OAI-IH04 HblX c06b1TI1I1 "CTapT" ocy

4

PHC .4. liCXOAHbtH H Karm6pOBO'lHbIH2~t /CABHHYTbrn Ha 150 HC/ arrnapaTYP

Hble cneKTpbl nop; YI'JIOM 105 0 
• 

~ooo ~~~05·

~eCTBnRnCH 6110KOM KpaTHWX C06WTHH 
'" 15()C1o ~.I':'...\ Tl1 na 054 / 5 / . AnIo1Ten bHocTb oxp aHcn. ...mp i05 " \ 

--i' 
~ 

Horo Bp eMe HI1 AO 11 nocne OAI1 H04HO
c 
~ ro COfiblTI-1R 250 HC. AnR Bw6paHHoi1 
z 
~ 

lOOO 
I1 HTeHCI1BHOCTI1 BhlBeAeHHoro nY4 Ka 
AonR C06b1T I1 i1 "CTapT", 6pa KyeMbix 
6110KOM KpaTHblX C06blT l1 i1 I KC / , 
COC TaBHna - 5%. O,qHaKo BCJ1e A
CTBl1e 3~eKToB, CBR3aHHblX C MepT

°O~~IO~"'2'?0=30'?="'.0:='='SO:=::':60 ?O &! 90 

500 

BblM speMeH eM BXOAHblX ct>OPM~1pOBa

N KOHOJ1Q Tenei1, 6110 K KpaTHbiX C06b1TI1i1 He 
rapa HT l1 pyeT nonHOCTb~ To ro , 4TO 

Cl1r Han "CTa pT" OfiYCIl06neH n pHXOAOM Ha Mlo1we Hb ,qe i1cTBHTenbHO OAH
H04 Horo RApa . Bcne,qCTB l-1 e 4 e ro n pOH CXOAI1 T 3 aBblWeH I1e nOKa 3a HHI1 
c ne KTpOMe Tpa . AnR KOppel(~11 11 3Toro ClJa KTo pa n p l-1 HOPMHpOBKe cneKTpOB 
He HTpO HOB Ha 1 RAPO 12 0, y naBwee Ha MHweHb , BBO,q HllCR Ao no n HI1
TeJ1 bHO nonpaB04 Hbli1 K03~$I1~l1eHT ICM . npl1110~eHl1e/. 

BeCbMa Ba~HblM AnA npaBI111b Hoi1 I1HTepnpeTa~HI1 anna paTypHblx c neKT
POB B Aa HHoM 3 KCnepl-1 Me HTe RBIlRIlO Cb ,qoc To Be pHoe BblAelle Hl1e HCTHH
HblX C06b1Tl-li1 Ha YPo BHe (»oHO BbIX . nO,qnO~Ka B a n na paT y p Hbix c neK Tpax 
OT $OHOBbiX COfibITI'1 i1 "CTon" , He KOppe nl1pOBaHHblx BO BpeMeH I1 C c06b1 
TI1RM~1 " CTa pT", T. e . OT cllY4 ai1Hblx c OBn aAe H1111 Sl S2Sn ' COCTa BI-IIla 
Me l~ee 7% OT 4101Clla a a pen TCTpl1pO BaHHblX C06 blTHH H n paKTH4eCKH no 
CTORHHa BO Be e M I1cclleAyeMo M apeMeHHOM ,ql1an a 30He IC M. pl1c. 4/ . 
BKIlaA OT 4>OHOBbiX C06bI THi1 "C Ton" . Ko ppeJ1HpOB&HHbIX BO BpeMe HI1 C c o
6b1TI1RMH "CTapT", T.e. OT 4a c.TH ~ 11 Y -KBaH TOB , p a cce RH HblX B MaTe 
pl1&ne nOlla 101 CTe H, o Kpy~a~I-Ix cne KT pOMeT P . YC TpaHRn CR nY TeM 
npHMeHeHHR pa3HocT Hoi1 MeTo,q~1KI1 . AnR :n oro nOA Ka~AblM y rlloM n po
BOAI-Il1HCb AOn OnH I1 Te n bHble 1-13MepeHHR C )l(el1e 3HblM nOr'llOT I1 TeneM / no
ne pe4Hble pa3 Mepbl - 30 0x3 00 MM, Ton~HHa - 8 0 0 MM/ , YCTa Ha BIl I1 Ba eMblM 
nOCpeAI1He npon e THo i1 6 a 3bl c neKT pOMe Tpa . OCl1 a fine HVle H,q.YU1ero H3 MH
WeHI1 nOTOK a HeHTpoHo B C 3He prHRMH 60nee 0 , 36 r3B paB HRllOC b no 
Kpai:1 HeH Mepe 50 , corllaCHO 3a HH~eH HblM o~eH K a M . E~e O,qHI1M HCT04 HI1
KOM (»o Ha RBllRIOTCR Y -KBa HTbI OT pac na,qa K -MeaOHOB Ha n e TY. npl1- • 
4eM n pHMe Cb TaKI-IX C06bITH~ cocpeAO T04eHa , B OC HOB HOM, B Ha 4allbHblX 
Ka Han a x annapa TypHoro cneKTpa, 4TO npHBOAHT K 3aBblweHH~ BbiCOKO
3 He preTl14 HOl1 4a CTH c n e KTpa HeH TpoHoB. C~Aa ~e AnlOT BKnaA H a Ilb 
6eAHble y-K Ba HTbI H3 3aTeHeHHo i1 no r llOTHTe n eM 4aCTH 3a~I-ITbi 3a 
C4eT411KOM S n I A11R yrl1a 71 0 I . 

C06b1TI1R, COOTBeTC T BYKlI4He y -KBa HTaM, n e TAUll1M 113 MI1WeHH, YCT
paHAIlH Cb nYTeM Bbl411TaHI1R Ile Boj;1 4 a CTI1 nl1Ka OT Y- KBaHTOB ~3 n paBoH. 
3aTeM, nocne COOTBeTCT BYIO~ei1 HOPMHPOBKI1, H3 nonY4e HH~X annapa TYP
HbiX cneKTpOB Bbl411Talll1Cb $OHoBble c neKTPbl , H3MepeHH~e 3a nOrn OTI1
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-Z CHTenbHO 06~ero 4Hcna C06~TH~ , 
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B saBHCHMOCTH OT yrna H3Mepe 
Z HH~ /CM. pHC.S/. 

3HepreTH4eCKH~ cneKTp He~T
POHOB BOCCT aHaBnHBanCR HS an
napaTy pHoro MeTOAoM CTaT HCTH
4eCKO~ perynRpHsa~HH, npHH~H

nHanbHO yCTpaHR~~HM HS cneKTpa 
N "' OHona 3HepreTH4eCKY~ HeonpeAeneHHOCTb 

Bcne ACT BHe KOHe4HOrO paSpeWeHHR 
npH60pa, B OTnH4He OT KnaCCH4eCKOrO cnoc06a 06pa60TKH AaHH~X 

lOC J 

500 

I\~~ 

Puc.5. UCXOP;HbIH H 1P0HOBbIH an
napaTypHble cneKTpbl nop; yrJlOM 
105 ° . 

2:500 

2000 

oj TeneM. npH 3TOM AonR ~OHOB~X 
C06~TH~ COCTaBHna 50+ 40% OTHO

3KcnepHMeHTOB no BpeMeHH nponeTa. ~nR nonY4eH~R ~YHK~H~ OTKnHKa 
cneKTpOMeTpa K He~TpOHaM, neTR~HM co CKOpOCTb~ V. BBOAHnaCb no
npaBKa K ~YHK~HH OTKnHKa cneKTpOMeTpa K y-KaaHTaM HS MHweHH, 
saBHCR~aR OT V H Y4HT~Ba~aR BpeMeHHO~ pas6poc perHCTpa~HH He~T
pOHa C4eT4HKOM Sn. 06ycnoBneHH~~ CKOPOCTb~ pacnpOCTpaHeHHR CBe
Ta B nnaCTH4eCKOM C~HHTHnnRTope. KaKa R- nH60 anpHopHaR HH~opMa ~HR 
npH BOCCTaHOBneHHH cneKTpOB He~TpOHOB He HcnonbSOBanaCb. 

~nR KoppeKTHoro BOCCTaHOBneHHR cneKTpOB B 06 naCTH HH~He~ rpaHH
~~ HccneAyeMoro 3HepreTH4eCKoro AHanaSOHa /paBHo~ 10 M3B/, on
peAenRnCR BKnaA He~TpoHOB nOAnoporoBo~ 3HeprHH B nocneAHHe KaHanbl 
annapaTypHoro cneKTpa, aHanorH4HO TOMY, KaK 3TO AenanOCb B pa60
Te / 8 / .npH BOCCTaHOBneHHH cneKTpbl He~TpoHoB HOpMHpoBanHcb Ha nOKa
saHHR nY4KoBoro TeneCKona sa 6noKOM KpaTH~x C06~TH~ /T.e. Ha 
"paspOBHeHHoe" 4Hcno RAep 12 C , npowe AWHx Ha MHweHb sa BpeMR 3Kcno
SH~HH/ C Y4eTOM nonpaB04Horo K03$¢H~HeHTa. H Ha TeneCH~~ yron 
perl1 CTpa~HH He~TpOHOB C4eT4HKOM Sn' 

BOCCTaHOBneHH~e onHcaHH~M cnoc060M cneKTp~ He~TpOHOB nOA yrna
MH 71° H 105° npHBeAe H~ Ha pHc . 6. YMasaHH~e Ha pHCYHKe Heonpe
AeneHHOCTH BOCCTaHOBneHHR CneKTpOB npeACTaBnR~T c060~ cpeAHe
KBaApaTH4H~e OTKnOHeHHR SHa4eHH~ c ne KTpa AnR AaHH~X 3HeprH~, 
06ycnoBneHH~e CTaTHCTH4eCKHMH norpeWHOCTRMH paSHOCT H~X annapaTYP
H~X cneKTpOB. 06a cneKTpa HMe~T cy~ec T BeHHble nOA"beMbl B HHSKO
3HepreTH4ecKo~ 06nacTH, 06ycnoBneHH~e XBOC TaMH cne KTpanbH~X pac
npeAeneHH~ HcnapHTenbH~X He~TpoHoB H MRrK~lMH KaCKaAH~MH He~Tpo

HaMH, npH4eM cneKTp~ B 3TO~ 06naCTH n pa KTH4 e CKH cOBnaAa~T, 4 TO 
nOHRTHO, ecnH Y4eCTb TOT ~aKT, 4TO pacnpeAeneHHe Hc n apHTenb H~ X 

He~TpOHOB HSOTponHO, a pacn peAeneHHe MRrKHX KaCKaAH~X He~Tpo-
HOB cna60 saB HCH T OT BenH4HH~ yrna. B 06nacTH 3HeprH~ HeH TpoHoB 
60nee 50 + 100 M3 S xapa KTep nOBeAe HH R cneKTpOB pasnH4 eH. 
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PHC .6. BocCTaHOBJleHHble cneKTpbl 
_ 7 jo 

HeHTpoHoB H3 TOJlCTOH Cu -MHmeHH,f. · f - (05· • o6JlY'lae MOH 12 C C 3HeprHeH
(r'~ 

3,65 r 3B/ HYKJIOH. .
. 

.D. B~XOA~ He~T poHOB C 3Hep rHRMH~ 

60n e e 10 M3S nOA yrnaMH 7 1°:~ ~ :00, H 105° COCTaBnR~T 3,76+0, 40 
;b eJ""1 H 2 ,47,:t0, 17 He~TpoHa/cp . 12C. a~. ~~ £. 
"';"8

~ 

\ I ! I 
t\ I t 

B~XOA~ sapR~eH H~X 4aCTH~ C 3He p 
r HRMH 6 0n ee 40 M3B no n pOTO HaM 
H 60nee 20 M3B no 7T - MeSOH a M 

't 
'CiJ...; cr' 
Z 

ti t 
f t 

f ! 

COC TaB~R~T COOTBeTCTBeHHO 0 ,32 
12CH 0,08 4a c TH~/ cp' /H s Mepe HHR 

. BblnOll HeHbI oTAe n b HO C nOMO~blO 

TeneCKona C~HHTHnnR4HOHHblX C4eT -
411KOB /3 / /. KaK H ~eAOBano OlKl1
AaTb, yrllo BOe pacnpeAeneHHe 
He~TpOHOB 60nee H30TponHO, a 

iQ'' ', 
iOO 200 )00 

L._ 
1.00 

_ '---:-, 
'lOO 600 

BKnaA 3apRlKeHHblX 4aCTH4 C YKa-. 
3a HH~MH 3Hep r HRMH B nonH~~ BblXOA 

E, t1>1l aAPOHOB n OA AaH H~MH y r n a MH He 
npeB~waeT 8%H 3% COOTBeTCTseHHO. 

n pl1J10 lKEHI1E 

npH eBeAeHHH nonpa BKH, xapaKTepH3y~~e~ cpeAHee 4HCIlO RAep
120. npHXOAR~HXCR Ha OAH H CH rHall "C Ta pT", sanycKa~~I1~ BAn, 
HcnOllb30 BanCR K03~~H ~ HeHT /7/ , nonY4eH HbI~ B npeAnonomeH HH CTa
~I<IOHapHOro nyac c oHoBc Ko ro nOTOKa C06bITH~ Ha BxoAe Ka Hana "CTap T'.' 
411cneHHo e SHa4eHHe 3 Toro K03~~H4HeHTa : 

c = IJ - 1 ,
1 - exp (-v) 

r Ae IJ - cpeA HRR 4aCTOTa nOR sneHHR C06bITH~. OAH aKo npH HaI1H4HH 
MaKpocTpYKTYP~ B Bbi BeAeH Ho M nY4Ke RAep TaKo~ nOAx oA c n paBeAllH B 
n HWb Ha MaI1~X HHTepBa nax BpeMeHH, B Te4eHHe KOTOp~X v MOlKHO 
C4HTaTb nocToRH HO~. CpeA Hee SHa4e HHe C no nepHo,qy Ma Kpoc TpYKTY
Pbl onpeAenRI10C b clleAYIO~HM 0 6 pa s oM : 

m 

~ 1 C( t j)PIJ (t j ) 

C 
m 

, l: PIJ (t I) 
1 = 1 

rAe m - KonH4eCTBO 6aH4e~ B nepHoAe MaKpoCTpYKTYPbl; PIJ (t j) -
BepoRTHoCTb Hall H4HR HenycToro 6aH4a B MOMeHT BpeMeHH t j /tj+l 
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- t i = 3,6.10-7 c/o npH 3TOM MaKpOCTPYKTypa nY4Ka MOAenHpOBa
naCb TpeMR nepHOAl-1yeCKHMH ¢YHK~HRMH C 4acToToi1 1, 25; 50; 600 rl~, 
H 3a BHCHMOCTb vet j) HCKanaCb B BHAe: 

v (t j ) = A sinw It(l + sin c,)2t)(1 + sinw 3 t). 

3AeC b A - K O::l¢¢H ~ HeHT HOPMHPOBKH, non Y4aeMbli1 H3 ycnOBHR : 
n 


,1: vet I) = N. r Ae n 11 N - nonHoe 4 Hc no 6a H4ei1 11 BblBeAeHH blX 

1= 1 

RAep 3a Bpe MR pacTR~KH . 
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AneMHMKoa B.E., ConDAMnOa A. B., TMMOWeHKO r.H. 	 P16-85-97 
1t3M8peH_ Me TOAOM apeMeHM n~neTii cneKTpoa HeATpoHOa M3 ToncT~ MeAHOM 
M~HM, 06n~aeMOM RApaNM 1 e c3HeprMe~ 3,65 r3B/HYKnOH 

OnMcaH CneKTpoMeTp AnR M3MepeHMR MeTOAOM apeMeHM nponeTa MHKnD3MaHWX 
cneKTpoa HeATpOHOa, awneTaDIIMX M3 TonCToA MeAHO~ _eHM npM 06n~eHNM ee 
RAPa- lie c 3HeprMei!i 3,65 r3B/HYIUIOH. CMrHan "CTapT" CIIOPMNpoaancR Cl.leT
'4MKaNM nYl.lKOsoro TenecKona npM npoXOIIAeHMM Ha _eHb RAep 11 e. CMrttan 
"CTon" awpa6an.aancII HetjTPOHHWM Cl.leTI.IMKOH Ha oCHOae nnacTMl.leCKOro CI4HHTNn
nRTOpa c M3aeCTHoA ~KTMaHOCTbD perMCTpaqMM Hei!iTpoHOa npH ycnoaHM OT
CyTCT8MII per MCTpal4MM ~CTMq OT c"eT"MKoa, pe.eKTMp~MX 3apII.eHHWM KOMnOHeHT 
nonA M3J1Y"eHMII. AnR YCTpaHeHMR QIOHOawx Co6wTM~ OT paccellHHWX a nOHellleHHM 
"acTMq Mcnonb30aanaCb pa3HOCTHall MeTOAMKa, npM KOTO~ Me.AY MHae HbD MHeHT
POH_ c"eT"MKOH YCTaHaam.aanc" TeHe8~ nornoTMTenb. npMaeAeHW 8OCCTaHOa
neHHWe M3 annapaTyPHWX pacnpeAeneHMA MeTOAOH CTaTMCTM"eCKoA perynRpM3aqMM 
cneKTpw He~TPOHOB C 3HeprMe~ 60nee 10 H3B nOA yrnaMM 71° M 105°. 

Pa60Ta awnonHeHa a OTAene PaAMall~OH~ 6esonacHocTN M paAM811MOHHWX 

MccneAOaaHM~ OM~M. 
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ne MHOr 

Alejnikov V.E., Solodilov A.V., Timoshenko G.N. P16-85-97 
Measurement by Time-of-Flight Method of the Neutron Spectra f rom 
Thick Copper Targe t Irradiated by lie Ions with Energy 3,65 GeV/nucleon 

The time-of-fllght spectrometer for measurin&of t he inclusive neutron 
spectra from thick copper target irrad iated by e ions with 3,65 GeV/nucle
on energy Is de scribed. The signal "Start" had been formed by beam telescope 
counters, at 12 e ions crossing through to the targe t. The signal "Stop" had 
been fo nned by the neutron counter on base ot the organic scintillator with 
the known neutron detection effiCi ency In case of the absence of veto 
counters signa ls rejecti ng the charged pa r ticles. The difference method by 
t he shadow ba r for substracting the background is used. The neutron spectra 
above 10 MeV at ang les 71° and 105° unfolded from the apparatus dis t ri butions 
by the statistical regulari za tion method are presen ted. 

The investigation has been performed at the Depa rtment of Radiat ion 
Safety and Radi a t ion Researches , JI NR. 
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