
------ c 31.-j a 
K-40fl 

OSbEDYIHEHHbl ~ 
YIHCTYJTYT 
HDEPHbiX 

VI CCflED OBAH vti1 

Dy6Ha 

Ar. 
g ,f c 

I I 

19 
I 

Q 
'} 3/ Jf/1/ -6 

P9 - 3403 

JI.P. KHMeJib, M.M. KoMoqKoB, B.n. CHJJ.OPHH , 

B.H. CMHpHH~KHH, B.C. Cbiqea 

H3MEPEHHE CllEKTPA PACCEHHHMX HEMTPOHOB 
B llOMEmEHHH CHHXPOUHKJIOTPOHA 



ttCNJ!pJD:IUtBII B,H,, P9-340S 

paoa B noMemeaaa caaxpouax
t 

YnbCBII K-600 onpeAeneHN asep 

~a3naqsNx MeCTax rnaasoro 3& 

~t~AepBWz accae.Qoaanl. 

P., P9-3403 

laY Neutrons at 

Ins are determined with the 
irent places of the main 

• 

-~ 
-

I 

I 

-
I 
' I 

-·' - . 

I 

~-

i 

! 

: I 

. 
~ 
~ 
\,.£:) 
lll() -
U"') 

P9 · 3403 

Jl.P. KHMe.llb, M.M. KoMO'IKOB, B.n. C~opKH, 
B.H. CMHpH~MA, B.C. Cblt~eB 

J13MEPEID1E cnEKTPA PACCESIHHYX HER'l'PoHOB 

B llOMEII\El001 01HXPOUJ1KJIOTPOHA 

i ; __ j~: ••• :·: ..• ~ i • ~ \~: .. ~.Jej,~.! .. ~~ui;; 

t,.A~c~• > ; -,;r;=:;:{ ~. 

·-



• 

Pa60Ta MOmHMX ycKopaTeneA conposo~aeTCB B03HHKHOBeaaeM noneA pacceBH
/1/ 

aoro aany'leHHB. KaK noKaaaHo B pa60Te , paccesrnaoe aany'leHae MO>KHO nou-

paauenHTb aa JlBa sana: pacceaaaoe aany'leRHe, npomeumee aamaTy, H paccesrnaoe 

B3ny'leHBe,C~OpMBpOB8BWeeCB B o6naCTH C8MOT'O HCTO'IHHK8 H3ny'leHHft-YCKOpBTenB. 

3HepreTB'IeCKBA COCTSB pacceB!lHMX HeATpOHOB 38 aamHToA YCKOpBTeneA JlOBOITbHO 
/2-5/ 

nonpo6ao aay'leH • HHc\JopMSUHB lKe no pacceBHHOMY aany'leHBIO, cc\JopMHpOBaBme-
/6,7/ 

MYCB B noMemeHH!IX yCJtOpHTeneA, BeCbMa orpaRH'IeHa B HeJlOCT8TO'IH8 )liTH pe-

meHBB PBJl8 aana'l no ~aaxe aamaTM OT pacceB!laoro aany'leaaa. 

B uaaaol pa60Te c noMombiO BJlepHMX 3MYnhCBA K-600 onpeueneahl aaepreTH

'IeCxae cneKTpM pacceBHHMX aeATpOHOB B paanH'IHhiX MecTax rnasHoro aana caaxpo

!lBKnOTpoaa OHRH (pac. 1). RuepaMe aMynhCBH Tana "'K"' nparoJlHM unH peracTpa

UBB aeiiTpoaos c saeprael .llO 150-200 Mas
181

• Ilepeu o6ny'leaaeM cnoa aMynbCHH 

K-600 paapeaanac& aa z:saupaTM paaMepoM 5 x5 CM B noMemanac& B naKeTM aa 

'lepaoA 6yMara. BpeMB o6ny'leHBH onpe.~:tenanoc& sxcnep&MeHTanhHO B cocTasnano 

npBl5nJr3BTenbHO 1-3 MBH. TaKoe Manoe BpeMB 06ny'leHHB B OCHOBHOM o6ycnosneao 

60nhWHM c\JoHOM OT raMMa-aany'leHHB ( L 10
3 

MB:p/cex)
111

• Kana6posKa aMynhCHH 

una onpeueneaau TOpM03HOii CnOCo6HOCTH llpOBO.IlHIT8Cb no anh~-'18CTHU8M ThC' , 

cpe.llRHA npo6er KOTOpMX B "'cT8H)l8pTHOA"' 3MYnbCHB COCT8BnBeT npa6naaaTen&HO 
/9/ 

48 MBKpoa • .llna nony'leHBB ycnosaA aaOTponaoro o6ny'leaaa aMyn&cBii acnon&ao-
/10/ 

Banacb YCT8HOBJta, U03BOnBIOm8H ocymeCTBnBTb BpameRHe 3MYnhCHA B 2-x 

B38BMHo-nepneHJlBKynHpHbiX nnOCKOCTrut. CxopOCTb Bpameaaa B O.llHoA aa nnocKo

CTel COCT8BnBn8 npa6na3HT8nhHO 1000 o6/MHH, 8 B Jlpyroii - 30 o6/MHH. IlpOCMOTp 

SMYn&CaA H onpeuenenae 11po6era npOTOHOB OTJla'IB, o6paayromaxca B peayn&TaTe 

( D , p ) - pacceHHHB, BhlllOITHBnHCb 1!8 MBKpOCKOU8X "'MBH-6"' H "'nroMHnaJI"'. 3aep

f'HB npOTOHOB OTJl8'1H B 38BHCHMOCTH OT npo6era onpeuenBn8Cb C UOMOmbiO cneuyro-
/11/ 

max ~OPMYIT : 

3. 
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I 

E m 0, 0757576 ( v 26,4 R + 62, 41 - 7, 9 ) 
p p 

E ~ 0,0925926 ( v 21,6 R P + 109,69 - 9,5) 

E P = 0,01~85 ( v 1557,52 R P + 4776, 1 - 176,5 ) 

E 
p 

~ 0, 251 R o, 581 
p 

0,0 < R < 14, 5, 
- p 

14, 5 < R < 39,7 , 
- p 

39,7 <R < 1114,6, 
- p 

1114 =:_ R P , 

rJle EP Bblp8)!(9HO B MaB, a R P - B MHKpoaax • .lln!! aaanaaa B K8)1(Jl0li 3MYJibCHB 

OT6npaJIOCb IIpH6JIH3HT9JibHO 1000 Tp9KOB, H8'i8JIO B KOHen KOTOphlX Jl9)1(8JIB B 3MYJib

CIU!. B rronyqeaabiil cneKTp npoToaoa P ( E ) BBOJlHJiaCb norrpaaKa aa BhiJieT rrpo-

1' /1:.!/ 
TOHOB OTJla'iH H3 3MYJlbCHH ITO ~OpMyJiaM Pnqap)lC8 

2 R P Sin 0 
0 f .. 

T 
R PSinO >T 

0- ' 

2T 

2T -R SinO 
R J>Sin9

0
<T, 

p 0 

r'll9 {J O - yrOJI MBKCHMBJibHOro H8KJIOH8 B3M9p!!9MhlX TpeKOB ripOTOHOB OT)l8'iH OTHQ-

CHTeJibHO IIJIOCKOCTH 3MyJibCI!H; T - TOJimHHB 3MYJibCIIH. 

/11/ 
no IIOJiy'ieHHblM CII9KTp8M OTJlB'ill MO)!(BO HBllTH CIISKTpbl HeliTpOHOB 

N ( E ) 
EP dp(EP) 

p 
yu (E) dE 

n P P 

rae N ( E ) - cneKTp aeiiTpoaoa; P ( E ) - crreKTp rrpoToaoa OTJlaqn; y - nnoT-
P P 

HOCTb aTo,MoB aoaopona B aMyJibCHI!; on ( E P ) - 'nonaoe ceqeaae peaKnaa. 

Ha pac. 2 npaaeaeHbi aaepreTH'ieCKHe crreKTpbi paccellHHhiX aeATpoaoa B paa

JIIPJHbJX TO'fKBX rnaBHOro 38JI8 CHHXpOUHKJIOTpOHB. nony'ieHHble Jl8HHbl9 IIOK83b!B810T, 

'iTO CIISKTpbl paCCSllHHhiX HellTpOHOB HM910T HHCIIBJlBIOmHll BHll C H9KOTOpblM IIO)l'be-

MOM B 06JI!lCTH "' 3 Maa. 

TaKoil X8p8KTep CII9KTpOB MOJI<;HO 06'b!ICHHTb TSM ~BKTOM, 'iTO IIOTOK 6biCTpbiX 

HellTpOHOB B TO'fKBX H3Mepeaall B OCHOBHOM Olip9)l9Jl!19TCSI IIOTOKOM 6biCTpb!X HellTpo

HOB, L OTp8)!(9HHbiX OT 6eTOHHOli aamHTbl CHHXpOUHKJIOTpOHa. J13B9CTHO, 'iTO 8Jlb69)l0 
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6f>ICTphlX HeilTpOHOB JlJI!I 6eTOH8 HM99T MBKCHMYM IIpH 3HeprHH 

E 3 M 
1131 

O • SB • 

B Ta6JIHne 1 IIpHB9Jl9Hbl 3H8'i9HH!I IIOTOKOB 6biCTpb!X Heli1 

9JlHHHU8X, H3MepeHHbl9 C IIOMombiO !IJl9pHhlX 9MYJlbCHJi II cjloccjlop 

/1/ 
TSKTOpOB 

Ta6nana 

IIJIOTHOCTB IIOTOKOB paCCS!IHHbiX 6biCTpb!X HeliTpOHOB B p83JIH'IHbl 

2 
CHHXpOUHKJIOTpOHB 0J1f!J1 {aeliTp/CM CeK) 

To'iKa 

aaMepeaaA flnepHble 3MYJlbCHH noporOBhle 

!E!C, Jl 
{1,9 :!:. 0,5)·10

4 
(2,6 :!:. 0, 

2 (1,2 :!:. 0,3)·10
4 

(1,7 :!:. o,: 

3 {2,5 :!:. 0,7).10 
4 

{1,8 :!:. 0,· 

4 {5,0 :!:. 1,5).10 
4 

{3,5 :!:. O,i 
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576 ( v 26,4 R P + 62,41 - 7, 9 ) 

;926 ( v 21,6 R P + 109,69 - 9,5) 

5 ( v 1557,52 R P + 4776, 1 - 176,5) 

0, 581 
R 

p 

0,0 < R < 14, 5, 
- p 

14, 5 < R < 39,7 , 
- p 

39,7 :::RP< 1114,6, 

1114 !: R P , 

B M9B, a R P - B MHKpoaax • .Lln11 aaana3a B K8lKJloll aMyllbCHH 

3HTenbHO 1000 TpeKOB, Ha'l.ano H KOHen KOTOpb!X nelKana B 9Mynh

cneKTp npOTOHOB p ( E ) BBOJlHnacb nonpaBKa Ha BblneT npo-
p /1:l/ 

Mynbcnn no <jJopMynaM Pa'l.ap}lca 

2 R P Sin 8 0 

T 
R PS!n8 0 _:T, 

2T 

2T -R P Sin 8 0 

R t>Sin9
0

<T, 

KCI!ManbHoro HaKnoHa H3Mep!leMb!X TpeKOB JipOTOHOB OTJl8'1.H OTHQ

H sMynbcna; T - TonmaHa sMyllbCHH. 
1111 

·1M CneKTpaM OTJl8'1.H MOlKHO H8HTH CneKTpbl HeliTpOHOB 

E 
E" dp(EP 

p ya (E) dE 
n P P 

KTP aenTpoaos; P ( E P) - cneKTP npoToHoB OTJla'I.H; y - nnOT

poJla B sMynhCHH; a
11 

( EP) - nonaoe ce'l.eHae peaxnaa. 

HBe}le!Ibl 9HepreTH'I.eCKHe CUeKTpb! paCCe!IHHblX HeliTpOHOB B pa3-

BHOro 3ana caaxpouaxnoTpoaa. ITony'l.eHHbie Jl8HHbie noKa3biBa!0T, 

!IHHbiX HeHTpOHOB HMeiOT HHCU8Jl8101UHH BHJl C HeKOTOpblM UOJl'be-

3 M9B. 

ep CneKTpOB MO:>f<;HO 06'b!ICHHTb TeM QJ8KTOM, 'ITO UOTOK 6biCTpb!X 

X H3MepeHHH B OCHOBHOM onpeJlen!leTC!I UOTOKOM 6biCTpb!X Hel!Tpo

OT 6eTOHHOH aamHTbl CHHXpOUHKnoTpOHa, l13BeCTHO, 'ITO anb6e)lO 

4 

J. 

\.,\ 

''l ';r 
.~·· ··,1 , 
;lt1i 

';~~:'· 

;. 

6biCTpb!X HeliTpOHOB )ln!l 6eTOH8 HMeeT M8KCHMYM npH 9HeprHB Ua)laiOmBX Hel!TpOHOB 

E 3 M 1131 
O'" 9B • 

B Ta6naue 1 npBBe}leHbl 3Ha'leHH!I UOTOKOB 6biCTpb!X Hel!TpOHOB B a6COniOTHbiX 

eJlBHHuax, H3MepeHHbie c noMomhiO !IJlepHbiX aMynbcan a cj>ocfl!opabiX noporoBbiX Jle

/1/ 
TeKTOpOS 

Ta6nana 

nnOTHOCTB UOTOKOB paCC9!1HHblX 6b!CTpbiX HeliTpOHOB B pa3nH'I.HblX TO'I.K8X aana 
~ 2 

CBHXponuxnoTpoaa OHHH ( aenTplcM cex) 

T'o'I.KB 

B3MepeHHA 
(oac. _ll 

HJlepHbie sMynbCBB IToporOBbie )leTeKTOpbi 

2 

3 

4 

(1,9 :!:. 0,5)·10
4 

(1,2 :!:. 0,3)·10
4 

4 
(2,5 :!:. 0,7)·10 

4 
(5,0 :!:. 1,5).10 

n B T e p a T y p U 

(2,6 + 0,4)·10
4 

4 
(1,7:!:. 0,3)·10 

(1,8 :!:. 0,4)·10
4 

(3,5 :!:,.0,5).10
4 
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PyKonac& nocTynana B H3AaTen&CKHA OTAen 
21 HJOIIH 1967 r, 

Pac. 1. Pa3pe3 3A8HJUI caHxpouaKnoTpoHa OH.HH 11a 660 Mss. 
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PHc. 2. 3HepreTH'!OCKl!e cneKTphi pacceSIHHhiX HefiTpoHOB B paana'!HhiX MeCTax 
rnasHoro aana CHHXpouaKnoTpoaa OH.HH. 


