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npl1 paapafonce npoexrca I1HTeHCI1BHblX He'1TpoHHbIX reseoaropoa B Ka'lec· 

Be MI1WeHI1 npeanaraerca I1CnOnb30BaTb TA>Kenble 3neMeHTbi (Hanpl1Mep, CBI1Hel.l) • 

\I1HTeHCI1BHOCTb 06pa3YIO~erOCA nOTOKa Hes7!TPOHOB Ol.leHI1BalOT Ha OCHOBe pacse­

r a no cy~ecTBylO~I1M MOAenAM B3aI1MOAe'1cTBI1A BbICOK03HepreTI1'1HbIX '1aCTl1l.1 

C AApaMI1 TA>KenbiX 3neMeHTOB / 11 . TO'lHOCTb 3TI1X paC'IeTOB B H8CTOA~ee BpeMA 

He npoaepeaa. TaK KaK I1MeIO~l1ecA 3KCnepl1MeHTanbHbie ,[IaHHble no B38I1MO,[le'1' 

CTBI1IO BbICOK03HepreTI1'1ecKI1X '1aCTl1l.1 C MI1WeHAMI1 CBI1Hl.Ia I1MelOT p8CX0>KJ1eHI1A 

11 OTHOCATCA ronsxo K nporoaaea 11 ,[Ie'1TpoHaM B OrpaHI1'1eHHOM I1HTepBane 3Heprl1'1. 

3KCnepl1MeHTanbHaA I1HQ>opMal.ll1A 06 3HepreTI1'1ecKI1X cnexrpax He'1TpoHoB, r easpa­

pyeMblx BbICOK03HepreTI1'1HbIMI1 npOTOHaMI1 B npOTA>KeHHbIX MI1WeHAX, I1MeeTCA 

ronsxo AnA HeHTpOHOB, BblneTeBWI1X 113 MI1WeHI1 . TaK, B pa60Te / 3/ npl1BeAeH8 

I1HQ>opMal.ll1A 0 cnexrpe HeHTpoHoB Ha nOBepXHOCTI1 CBI1Hl.IOBOH MI1WeHl1, ofinvsae­

MOH nporoaawa C 3Heprl1eH 1 r3B. HeT 3KCnepl1MeHTanbHbix ABHHblX AnA npOTO· 

HOB C 3Heprl1eH ~ 2 r3B 11 nonaocrsio orcvrcrav-or ABHHble ,[InA CTonKHOB8HI1H 

C MI1WeHAMI1 CBI1Hl.IS 6blCTPblX nerxax A,[ICp. B TO >Kll BI)CMA 113 ,[Il1cjxpCpOHl.Il1SnbHblX 

onsrros /2/ cneaver. 'ITO npa CTonKHOBeHl111 C AApaMI1 CBI1Hl.IS n,[lep -tHe 11 12C 

C 3Heprl1CH 3,6 r 3 B HB 'lyKnoH C BOpORTHOCThlO 1011 26% COOTDOTCTBeHHO npoacxo­

,[II1T nonaoa p aapvuieaau RA OP CDI1H1.I8 HS oTAonbHblO HyKnoHbl, T,O, OCBOG0>KJ10HI10 

60nbworo '1l1cno HP.HTPOHOB. BblRCHOHO, 'ITO no Cp Om Wll l11O CO CTo n K HOB 9HI1RM I1 

npOTOHOB YMOHbW OOTCR 3H Oprl1A, I1AY~lI n Ha OUP ll 30 1l1lttl10 Tn>KOnbiX Q>pnrM8ltTOB 

11 M 030HOII , KO TOpblO npSK TI1'10CK Io1 IlC 1l0i0T lIK /lIl,A1l II OllP030UDHI11l UTOpl1'tttblX 

HCHTpOHOII. B cou oxvnaoc ra c n ea v or O>KHAOTI>, 'I TO :IIU PIl Thl 3HIlprl111 till OCII OGO>K' 

AOHI1C 1l0H TpOH O II GnO K C Cn l1HUO nOrKI1MI1 AApOMIo1 IiYA YT M OllhWO, '10M npoTott DM l1, 

HIl11 6 onllo YA O(\ttO npnuepxv pacsur on n p OlloAI1T1, u n IIPOKTI1'1 0CKIo1 llcCKotto'l tt h l x 

Ml1lUClItA x, I1MlllO~I1X flO:IM Uphl, cvumc r u onuo IIPUUhllll lllOU!I1U AI1I1HY npo a orll 'I '" 

Tl1l1bl OTlIOCI1TOl1bllO AAoplloro 113a 101 MoA eHcrnlom . 
U Ullh p ll OOTbl - nony'llllll1ll AlIlIllI,lX 00 I1tt TCIlCI1IJ111l/: TIo1 101 npo c TpllH CTIIOHHOM 

p ll c n p CAOnllHl111 HCHTpoHttoro nOTOK D, rlll tIJpl1l)yuMOl'o ny'f1<oMIo1 npOTOItOIl 101 H OHTP O' 

1I0 1l Il!C II Cn I1HI{OnOH M1111J111l11 P1l3MOpll M I1 6 0 x B Ox IJ0 eM a , 'I To n 0 3U0l1101T n opo­

C" l1TlI l h p OJYI1l.TlIThl ti ll tt oo rplllll1'lOlH tbl H lln OK , r' II3M Il p hi Mlo1 lU Ottl1 o n p OAon n ll l1Ch 

TpC()OIlDII 11 0M Oa UCn O'lOll l1n K OCK MtlOl' O P0:JMttO)l COIII111 IIIl.:1TI'OlI OIl 11 YM utt hlUOll lo1n 

I1X 1110"11" II 11:1 MIo1W flIllo1. ny'IOK ·tfl CT11 1.1 , y CK0l'ot llll,I X 11 11 C I1 I1 X I'o( I ID~ O T I'O t tll 0\11 A\11, 
Un O,[lI111Cn II K Oll ll n 110 UOIITI'Y MIo1IU OIIH pO ~Mnl'lIMIo1 10x10 CM 1.: , r llyl'l11111l K OT0l'o r O 

AI111 npoTOHOII cocr nu n n n a 1 [j CM, /I All11 II AIJP I CC - COOTIIU TCTUOItlI O 2 0 CM , '1To l1hl 

:IQl II ,1 11K 1l0PlIh i X IlOynl'yl'l1x U:l nI1MOAlMCTII I1H 6 10111 11 I'IIC110 110)1(011 101 II llAIIOH 11 T 

>KtI O(JIIOCTI1 CIlIo1I1UOUOH M111110 tt H. \I1Ml1yllt,r. I1POI OI IOII 6 10111 1'110 011 0 f :> O/c, Io1Mlly/lh 

II'C - 4,5 f :JU/c. \I13M oP UII I11l 10111 111I1CHllltC1l: 11o1 I IIl'l l1'llI t1tOr O 110 10KII 110 OIh.uM y 

' 1I1111UOlloro l'inot<1I OCYU{OOTti lU tIIOOh 1101{ C'I OTOM '1111111 11 IluII UIlIo1'l II I<UM llfjOX KH 
loCJU III Cl lll loIH HIfCI1tTYT JlJt epHl>I:l HCCJleJlOnlUlHH Jly6H&, 1988 



1'1 Al'laMeTpOM 7 MM co cnoera ecrecrseaaoro vpaua 10 Mr Ha nnouiaaa 2 CM 2 1'1 no 

KOnl1'leCTBy aaep 23 9 U, 06pa3YlO1l.ll1XCA B peavnsrare paAI1alll10HHoro 3aXBaTa 

He~TpOHOB B vpaaoastx Q>onbrax ecrecraeaaoro COCTaBa Al1aMeTpOM 8 MM III ronuia­
HO~ 1 MM . Bbl60p 3TI'IX Q>onbr AnA 1'13MepeHI1A I1HTeHCIIIBHOCTI1 He~TpOHHoro nOTOKa 

onpenenanca Hanl1'll1eM 60I1bWOrO xonaxecrea 3KcnepIIIMeHTanbHbiX AaHHbl X no Bbl­

XOAY npOAyKTOB AeneHI1A Ha vpaae npa pa3nl'l'lHbl X 3HeprillA X He~ TpOHOB . npill 3TOM 

B 3aBI1CI'IMOCTI1 OT 3Ha'leHI1A 3Heprl111 H~TPOHOB Benlll 'lI'lHbl BblXOAOB npoAyKTOB 

AeneHI1A MeHAIOTCA . n03TOMY MO>KHO npeAnOnO>KI1Tb, 'l TO 3Ha'teHIllA BblXOAOB Ha6nlO­

AaeMblX OCKonKOB AeneHI1A 6YAyT COAep>KaTb IIIHQ>opMalll1lO 06 3HepreTIII'teCKOM 

cnexrpe He~TpoHoB, r eHep l1p y eM bl x B MIllWeHI1. 

AnA nony'teHI'IA npocrpaacraeaaoro pacrtpeneneaua He~TpoHHoro nOTOKa 

KaMepb l AeneHI'IA 1'1 vpaaoesre Q>onbrl1 pasweuianacs B KaHanax. pacnoncsseaastx 

B pa3nl'l'tHblx ro-ucax MI'IWeH I'I. li13MepeHI'IA 3Q>Q>e KTIIIBHOCTI'I KaMep AeneHI'IA B no ­

CTOAHHOM He~TpoHHO M none noxasana, 't TO OHa OAI'IHaKOBa B rtpenenax 10% . 

3TO pa3nlll'tl'le y'tI'lTb lBanocb B 1'13MepeHI'IRX. 41'1cno KaMep AeneHI'IR COCTaBnAno 12 

AnA 1'13MepeHillA Ha ny'tKe 12 C 1'1 32 - AnA npOTOHOB. MeTOAI'IKa 1'13MepeHI'IA C KaMe­

paMI'I Aen eHI'IR KHT-8, MOHIllToplllpOBaHl'le nvsxoe III 3n eK Tp OHHaR 'taCTb yCTaHoBKI'I 

ona caas: B paeore / 4 / . 

Onpeneneaue xonasecraa 06pa30BaBwerOCA B ypaHoBbl x Q>onbrax HenryHIllA 

npoeonanoce nyTeM perucrpauaa raMMa-1II3ny'teHIIIR , conpoaoscaa-ourero ero 6eTa· 

p acnaa , M 9ToAI'IKa onacaaa B pa 60T9/ 6 / . 1113MepeHI1e cnexrpoa npOBOAl1nOCb 

sep ea ::::. 4 saca nocne 06ny'toHI1R , 'tTO 06ecne'tI1BanO 99,9% pacnaa pOAIilTenbCKO' 

ro HyKnl-1Aa ypaHs-239. no nony'teHHblM IIIHTeHCI'IBHOCTRM rOMMo.nIll Hl-1~ 2 39 Np 
onpeaenanccs non a o e 'tl1cno ero RAOP B YPOHOBblX Q>onbrox C Y'leTOM KsaHToaoro 

Bb lXOAO r OM MO' 113n Y'lCHI1R, 3Q>Q> OKTI1BHOCTI1 oro poracrpauaa 11 nornouioaaa B 

Q>onbrox . a TOK>KO C y'lOTOM Op OMOHI1 OXnO>KAOHI1A nocne 06nY'HIHIIIA. OPCM9HIII 1113' 

Mep eHIIIA cnourp a III nacnaaa HOI11YHllln 0 npouecce o uny'toHIIIA , nOI1Y't eHHbIC aena­

't IllHbl n p OACToonAI01 co60 ~ noruroe 'll1cno POAIII01l110HHbiX 30 XOOTOB H C~TPOH OB D 

ypaHoBo ~ <pOJlbr O, nponopUIIIOHUl1bHOe nOTOKY HOHTPOHOO II AUII HO~ TO'tKO CBIIIHl.\O­

BO~ MI1UJOIIIII, 4l-1C/IO OTC't OTOIl KIIM ll p KHT·8 18K >I<O n pOnOPlll10H WlbH O IIIH10HCI1U1IO ' 

C11II Hlli-i 1l loHHo r o nO TOK O. 

Hu ocuo n u /I01IY 'l ()lIl tO~ IIIH<IIOPM Ol.\l'Il'I I j llll1 l'1 n o c rpoouu: n p o CTp oHCTOOHHb lCl 

p acnpCAelHlHI1A Ho':hpOllllOro nO TOI<O U MI1W ClI I1 110 KOOPAIIIHOTU Z lI Ao n b uanpau n o ­

UIllII ny'IKU 11 K OOPAI1HIITU Ii II l1on up u't HoM Hlin p OUI1UHI1I1. 3 TI1 ABl IHb lO Il Pl1lJOAIlHbl 

11 11 PI1C. 1 II, (i, r no 3 11 111\ I1IlI1IIY II plll lllllO M8KCI1M0l1hllOO KOI1l11'lUCTllO flAOP A·239, 0 1S ­

PU30 0 11 Il WI1 XCII n YPlllIOlll,I X (!I OI1l,r llx . KIlK II ~ -p ec n p on en 0111111 X (Pl1 c . 1 HI , TUK 11 

l lrpucnp oA oll olt l1l1X ( pl'l c . 1~I , IIIMUOT M OCTO l'io l1t.LUDJI /10 1111 u uu ioru IHOpl1'lIlblX 

IlUHr p OIlOII 3 0 n p OA Otlb l l i no l<o . O TIlOW ll ll lo1 U IlblX 0 111l OAoP 1!il ll Nil II p OC'lUTO 1111 

0AIIO n n po I l!c 1< n hlXOAY oro It o OAI1I-1 n l>OTOII COCl aUI1HOT 7 .2 !: 1,4 It ll p IICCTon· 

111111 2 7 c M or n on on uoro ropun Ml1lUUlt l1 III 14,0 .I: 2,0 - It O PIl CCTOOlII1I1 711 CM , 

'fTO co o r u c r c r u v o r Oli tOlUCIl l110 1II1t111IlCl1l11tOCTll H l' llI l0Pl1p YOMIoIX 1~ IlHT I '(}I1 011 I: y'l ll l()M 
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' B TO~Ke, COOTBeTCTBYIOLUei1 MaKcHMyMy Hei1TpoHHOrO noroxa, HAeHTH4IHuHpOBaHO 

6onbwoe ~HCnO npOAyKTOB AeneHHA B HHTepBane A = 85 + 143. B TO >Ke BpeMA 

He 6blno HAeHTH4IHUHpoBaHO HH oaaoro HyKnHAa C Maccoi1 A >_ 190, xoropue 
Ha6nlOAatoTcA C BblCOKHM BblXOAOM B npoueccax AeneHHA AAep vpeaa, Ha pHC. 2 

npHBcAeHbl KpHBbie MaCCOBoro pacnpeneneaua OCKonKOB AeneHHA ypaHa-238 

Hci1TpoHaMH cnexrpa AeneHHA H Hei1TpoHaMH C 3HeprHei1 14,7 M3B, a TaK>Ke ­

KpHBaA pacnpeneneaaa OCKonKOB AeneHHA ypaHa·235 TennOBblMH Hei1TpoHaMH / 8/ 
3Ha~eHHA aKTHBHocTei1 Ha6nlOAaeMbix nponvxroa AcneHHA Hcnonb30BaHbi AnA 

nony~eHHA BenH~HH OTHOCHTenbHblx KyMynATHBHblX BblXOAOB, xoropsie npaaene­
Hbl Ha pHC . 2 . cneaver OTMCTHTb, ~TO pa3nH~He KpHBblX MaCCOBoro pacnpeneneuaa 
OCKonKOB AeneHHA cocpenoroseao B HHTepBane Macc 110 ~ A ~ 128. Taxoro pona 
aHanH3 n03BonAeT caenars 3a Kn lO~eH He 0 Ka~CCTBeHHOM xapaxrepe cnexrpa Hei1Tpo· 

HOB . KaK cneaver H3 pHC. 2 , BKnaA nponvkroe AeneHHA ypaHa·235 TennOBblMH 

Hei1TpoHaMH B nonHbli1 BblXOA lia6nlOAaeMbix OCKonKOB AeneHHA npeHe6pe>KHMO 

Man . AnA 6blCTPblX Hei1TpoHoB OH TaK>Ke 6YAeT Man H3 '3a Manoi1 KOHueHTpaUHH 

aroro H30Tona. MO>KHO caenars BblBOA, ~TO BKnaA HCi1TpOHOB C 3HeprHei1 >10 M"B 

B nonHbli1 cneicrp reHepHpyeMblx B CBHHUOBOi1 MHweHH Het7!TpoHOB cYLUecTBcHHO 

asuue. ~eM 3TO HMceT MCCTO B cnexrpe Hei1TpoHoB AeneHHA. KOHe~Ho, KonH~eCT' 

BeHHaA HH4IoPMaUHA 0 410pMe cnexrpa BHyTpH npoTA>KeHHoi1 MHweHH He MO>KeT 

6blTb nonvseua H3 oruocar ensus!x BblXOAOB OCKonKOB AeneHHA. AnA sroro Heo6­

XOAHMO npoBeAeHHe AononHHTCllbttblX 3K c n epHMeHTanbHbix Hc cneAoeauHi1 C npa ­

BnC~CHHeM H3BeCTHbiX MeTOAliIK cnCKTpanbHblx H3MepeHHi1. 
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B3aHMO~eHCTBHepemlTUBHCTCKHX npOTOHOB 
H R,ZJ;ep C co CBUH~OBOH MHweHblO 

Ilpoaeneao H3MepeHHe pacnpeneneaaa HeHTpoHHoro nOTOKa, 
. reaepapyesioro B~BUH~OBOH MHweHH pasraepasra 50x50x80 CM3 

nyllKaMH npoTOHo~~ R,ZJ;ep I 2 C C HMnyJIbCOM 9 H 4,5 r3B/c aa 
HyKJIOH COOTBeTCTBeHHO. OTHOllIeHHe HHTeHCHBHOCTH HeHTpoHOB B 
pacxere aa O,lJ,HO R~PO I 2 C K UHTeHCHBHOCTH ero aa O~UH npOTOH 
COCTaBJIReT 7,2 ±1,4 aa pacCToRHHH 27 CM OT nepenaero ropua 
MHweHU H 14,0 ±2,9 aa paccroaaaa 78 CM. IloKa3aHO, lITO BKJI~ 

HeHTpoHoB' C aaepraea 60JIbwe 10 M3B B nOJIHhIH cnexrp reaepa­
pyesisrx B CBUHnoBoH MHllIeHH HeHTpoHoB, cyuteeraeaao asune, 
lIeM B cnexrp HeHTpoHoB ~eJIeHHR . 

Pa60Ta BhInOJIHeHa B JIa60paTopHH BhlCOKHX 3HeprHH OH,RH. 

Coo6WeBHe 06w.aHHelDloro HBCTIlTyrauepllWlIt Hccne,lU).UlHA. ny6Ha1988 

Flepeaon O .C.BHHorp~oBoH 

Voronko V.A. et al. Pl-88-703 
Interaction of Relativistic Protons 
nnd I 2 C Nuclei with Lead Target 

The measurement of intensity of the neutron flux generated ill 
a lead target of 50x50x80 em? in size with the proton and 1 2 C 
nuclear beams with 9 GeV/c and 4.G Ge V/e momentum per nucleon, 
respectively, was carried out. Ratio o f neutron in te ncity per on 
nucleus of I 2 C to the intensity per one proton wns 7. 2 ±1 A nt 
27 cm distance from the Iuce target nnd 14 .01 2.9ut 78 em distance. 
It is shown that the co nt ributio n of neutrons o f energy m o re than 
10 MeV into th e total spec tru m o f gene rated in II loud tal'gllt nout­
rons is essent inlly higher thun th at in th o fission neutron spec trum. 

The investigation I\lUI been perfo rmed Ill. the Lnborn tory of 
IJi~h Energiea, .1INR . 

Communication of lh. Joint In ,...rch . Dubna 1088 


