
JI-- it1f _ I1BM
 
14 Kon. 

~ i • 

Penaxrop B. B. KOJIeCOBa. MaKeT T. E. Ilonexo , 

Ilonrracaao B neqath 25. 11 •87 • 
C!>opMá.t GOx90/16. Orpceraaa neuars. Yq.-H3n.JIHCTOB 0,92. 

THpll)K 490. 3aKa3 39901. 
H3,l1aTeJI&~K"H ot,l1eJt 061JenHHeHHoro HHCTHTYT8 aaepasra HcCnenOBI1HHH. 

n.y6a8 MOCKOSCKOH 06n8CTH. 

ofi beAMHeHHbl M 

MHCTMTYT 
RAe pHbl x 

MccneAUB8HMM 

1I 

I 
I 

I 

I 
A.nO~HHCKH, 

~ 
~ 

, 'j 

~ 

~ AYfiH8 

P2-87-824 

A.H.COCHHH 

yrnOBYE H 3HEPrET"qECK"E
 
\~ XAPAKTEP"CT"KH HEATPOHOB,

II 

POi~EHH~X no~ ~EACTB"EM nYQKA
 
BYCOK03HEPrETHQECKMX "OHOB


I 
Ir Hanpaaneno B JKYpHaJI "ATOMHaR: aaepraa" 

I 
~ 

,t _ 1987,
:, ·1 



:1 

;1 
I( 
n
II 
j)
J 

B HaCTO~e~ paéOTe npe~CTaBneHH pesynbTaTH B~HCneHHR yrnoBNX 
H 3HepreTKQeCKHX XapaKTepHCTHK HeRTpOHOB, pO~eHHHX npH BsaHMo~eRcT
BHRX npOTOHOB H HOHOB C12 C sHep,riR 3,65 f~B/AyKnoH. B pa60Te Hcnonh
SOBaHa BepcHR nporpaMMH'~ACK~lI , npeAHaSHaqeHHaR ~nH BHqHCneHMA 
nepHo~a H3nyqeHHR (~pOHOB, HOHOB) iepe3 6noKH B~eCTBa. B Hee BKnD
qeH Mo~nh cnOEHoR reoMeTpKH CG /2 , KOTOp~A n03BonHeT MOAenwpoBaTh 
rrpoõerH qaCTRQ Me~ ~epHHMH CTonKHOBeHHHMH B npoH3BonhHoR reoMeTpHH. 
rrpH~Hn pa60'l'bI reoMeTp~ecKoro Mo~nR 3aKJIDqaeTCH B TOM, qTO paCCMaT
pMBaeMaH OénaCTh pa3éHBaeTCR Ha 30~, K~aR M3 KOTOpHX MOaeT 6HTh 
OnHcaHa KaK CyMM8 MnM npOHSBeAeHHe MHOMeCTB npoCT~ reOMeTpKQeCKHX 
q>Hryp. 30~ MOryT OTnHqaThCSI no CBoeM)' COCTaBY. ~ npOCTHX KoHlf>Mry
PaQHA MOMHO HcnonbSOBaTh OTAenhHYR 6nOK ~HnH~pwqeCKoA q>opMN.B 3TOM 
cnyqae 6b1CTpO~eRcTBHe nporpa~I BYWe, qeM B cnyqae enoaRoR reOM8TpHH. 

B HaCTO~ aepCHD nporpaMMH ~CK~" BKnDqeHa no~nporp8MMa 

TEION ,KOTopaR nOSBonReT ,BNqHCnSITh np06erH qaCTHQ M nOTepM SHeprMM 
HOHOB B mKpoKoR 06naCTH sHeprKA OT HeCKonhKHXRaB ~O COTeR fsB. B 
nporpaMMe ~CKAÃ" paCqeT HeynpyrHX BSaHMO,eRCTBiR ~ep BNnOnHReTCR 
Ha OCHOBe wexaHHswa B~TpMRAepHYX KaCK~OB 3,4,5 , B KOTOpOM CyMMapHOe 
BsaKMO~eRCTBKe paccMaTpKBaeTcSI KaK pasBeTBneHMR nocneAOBaTenhHOCTH 
HeKorepeHTHHX B3aKMO~eRcTBHR 6b1CTpNX qaCTKQ c OTAeRbHbIMH BHyTpK~ep
HblMH HYKnoHaMH. aApa paCCM8TpHBaDTCSI KaK HyKnoHHHA tPepMH-rB3 -B nOT8H
~HanhHoA HHe. B3aHMO~eRcTBHR flAep npe~CTaBnflDT c060A cynepnosKQHD 
~ByxqaCTMqHbIX HyKnOH-t~KnoHHNX H nMOH-HyKROHHbIX CTonKHOBeHMR, KOTOpH8 
MOryT KM8Tb MeCTO i5i B 06naCTH nepeKpNTMSIRAep, TaK H BHYTpM K~oro 

RApa B OT~enhHOCTH 6 . P8cn~ Bos6~eH~ ~ep, OCTam~MXCH noene . 
B~í8Ta KaCK~HbI~ qaCTHQ, paCcqMTHB8eTCH c nOMO~h~ McnapMTenhHoR MOAe
nH 3/. 

B AaHHoR paéoTe npHBOAHTCSI cpaBHeHH8 pesynbTaToB B~HcneHHR H 
AaHHNX, nonyqeHHHX B SKCne~HMe'Te, BHnOnH8HHOM Ha nyqxe HOHOB c12 

c 3HeprHe~ 3,65 fsB/HyKnOH 7,8 .' 
Ha pKc.I npeAcTaaneHbl yrnoBble SBBHCHMOCTH BNXOAOB ~pOHdB, HeAT

pOHOB c sHeprHeA CBNme 20 M3B H HeATpoHoB c sHeprKeA MeHhwe 20 UsB, 
BWIeT~HX MS ..eAHoA MMIIleHM, MKe~IqeA paaxeps R = 5 ea, L = 13 CM, 
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06nyqaeMoR KOHaMM 0
12• KpeCTaM~ 0603HaqeHH pe3ynhTaT~ SRCnepKMeHTOB 

~nH Bcex aAPOHOB. 3RCnep~MeHTH BHnonHeHH C nOMo~hD yrnepo~co~ep~~~x 

aRT~Ba4~oHHNX ~eTeRTOpOB/7/. 
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P~c.I. YrnOBHe 3aB~CHMOCT~ B~O~OB aApoHOB,He~TpoHoB C 
sHepr~e~ 60nhille 20 MsB ~ HeRTpoHoB C sHepr~ea MeHhme 

12 20 M~B, pO~aD~~XCR np~ Bsa~Mo~eHcTB~RX ~OHOB c 
C Me~HoR M~meHhD np~ aHepr~H nyqRa 3,65 raB/HyRRoH. 

1l0nyqeHHHe pe3ynhTaT~ xopomo cornaCYDTCR B npe~enax aKCnepKMeH
Tanh~ ~ pacqeTHHX norpemHocTeA, qTO nO~TBep~aeT KoppeKTHocTh pac
qeToB. H3 p~CYHKa I 8~HO, ~o B ~HTepBane yrnoB OT 900 ~o 1800 H3 
M~eH~ B~neTaDT npe~e Bcero HeHTpoHH C aHepr~eR MeHbme 20 MaB. B 
STOM ~HTepBane yrnoB Kon~eCTBO B~neTan~Hx aAPOHOB H BNCOK03HepreTH
qeCR~ HeATpOHOB cOBn~aeT. 3TO 03HaqaeT nO~aBnRD~~a BKna~ HeHTpOH
HoR KOMnoHeHT~ B nOTORe ~3nyqeHKa, nOR~aD~~X M~meHh. 

PacqeTHHe Bb~O~H BHCOKoaHepreTKQeCK~X ~pOHOB ~ HeHTpOHOB, nony
qeHHHe ~HTerpKpOBaH~eM yrnoBHx pacnpe~eneHMR, paBHH cooTBeTCTBeHHO 
43,9 ± 2,7 M32,4 ±2,4, aKcnep~MeHTanhHoe 3HaqeHHe BHxo~a HyKnOHOB C 
aHeprHeA 60nee 20 MaB paBHO 44±7/7/. 

Ha pHc.2 npe~CTaBneH~ yrnoB~e pacnpe~eneH~H ~pOHOB ~ HeATpoHoB, 
BHneTaD~KX MS MKmeH~, o6nyqaeMoH npOTOHH~ nyqxOM C aHepr~ea 3.65 fsB/ 
npoToH. 1l0nyqeHHHe pe3ynhTaTN TaKMe xopomo cornaCyDTCR C aRCnepKMeH
T8JIbHblMM ~aHHIlIMK. I10nHIDi pacqeTHbIA BNXO~ aAPOHOB nns ~ > 20 M3B pasex 
3,9~0,29, a aKcnepKMeHTanh~A - 4,8±0,'7. 

Ha pKcYHRe 3 npe~cTaBneHN pacqeT~e H 3Kcnep~MeHTanbHHe cneKTpH 
HeATpOHOB, BHneTaD~~X no~ pa3HHM~ yrnaM~ ~3 Me~HoA M~eH~. SKCnepHMeH
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P~c.2. Yr~oB~e 3aB~CKMOCTH Bb~O~OB ~pOHOB, He~TpOHOB C 3Hep
r~e~ 60nbme 20 MaB ~ He~TpoHoB C aHepr~e~ MeHhme 
20 MaB, pO~8D~~XCR np~ B3a~Mo~eRcTB~ npOTOHOB C Me~
HO~ M~meHhID np~ 3HeprKM nyqKa 3,65 f3B/npoToH. 

T~~ cneKTp H3MepeH MeTO~OM BpeMeH~ npoReTa/8/. H3 p~CyHKa B~HO, 
qTO paC~eTH~e H aKCrrepKMeHTaRhHHe ~aHHHe COBn~~T, OCo6eHHO ~nR 

He~TpOHO~ B 06naCTK sHepr~A MeHhme 150 1~3B.B 06naCTH 3Hepr~R 60nee 
150 MaB aKCnepHMeHTanhHNe pe3ynbTaTN OTnKQ8nTCH OT paCq8THNX BCAe~CT
BH~ TO['O, tlTO pacvera H aRCnepKMeHT BWOnHeHlJ ~nH paaasx Cpe~HHX yr
nOB (1070 H 1040 cooTBeTcTBeHHo). B aToA 06naCTH aHeprK~ cneKTp HeAT

/

pOHOB c~nhHee 3aB~CHT OT yrna BHneTa qaCTKQ. norpemHOCTb H3MepeHKR 
cneKTpa ~ CTaT~CTJllqeCRaR om~6Ka B~~cneH~R B aToR 06naCTM 3HeprMA 
60nhme ~RR H~3KoaHepreTHqeCKKX He~TpOHOB. Ha pHCYHKe TaKMe npHBO

JqeM 

~KTCR cneKTp HeRTpOHOB, B~ReTaD~HX no~ y['naM~ ORone 00. B~HO, QTO 
cneKTpbl BHReT~~Hx B pasHHX HanpaBneHMRX HeRTpOHOB 3HaqKTenhHO OTnH
qaDTCR ~py[' OT ~py['a. 

~R H~3KoaHepreT~qe~KKX HeRTpOHOB (pHc.4) cneKTp~, COOTBeTCTByD
mHe paSRHqHNM yrnaM B~eTa qaCTH4, npaKTHQeCKH COBn~aDT. 

B Ta6nKQe I npe~CTaBneHN xapaKTepHcTKRK BsaKMo~eRc~B~A npOTOHOB 
H ~OHOB C12 C aHepr~eR 3,65 f3B/HyKnoH c MeAHoA MHlIleHbD ( R = 5 CM, 
L = 13 eM) ~ MeneSHoR MKUleHbD ( R = 100 CM, L = 200 CM). I1p~Be~eH

HNe ~aHH~e HOpMHpOBáHbI Ha q~cno HYKnOHOB B HaneTaD~eM ~pe. H3 Ta6nHQN 
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C12 I B~HO, QTO np~BeAeHHbJe xapaKTepHcTHKH AnR HOHOB HeCKonbKO H~e, 
'ieM 3HaqeHHR COOTBeTCTBYD~HX BenH~KH ARR npOTOHOB. B~xo~ HeRTpOHOB H 

~pOHOB C 3HeprH8H CBNille 20 M3B npHMepHo paBeH ARR nyqKoB npOTOHOB 

c12 •H HOHoa KOR~eCTBO B~neTaD~HX H3 TonCTOH ~ene3HO~ MHmeHH HH3KO
3HepreTHQeCKHX He~TpOHOB ( T<20 M3B) npH6nH3HTenbHO B 60 pa3 6onbme, 

qeM BNcoKosHepreTHQeCKHX He~TpoHoB. ÔTO 03HaQaeT, qTO H3 TonCTb~ cnoeB 

panH~HOHHOH 3~HTN BUneTaDT npe~e Beero HH3KOSHepreTHqeCKHe HeATpOHb~ 

H 3TH He~TpOHN HrpaDT B~Hyn ponb B ~OpMHpOBaHHH noneA H3nyqeHKA nepeA 

TO~CTHMH Ó~OKaMll samRTH H sa RRMn. Bce BHCOK03HepreTH~eCKHe ~OHH 

(M HeRTpOHH B TOM ~crre) ÓY~T nor~o~aTbCR. 
Ta6nHga 1. 

CpaBHeHHe xapaKTepHcTHK B3aKMOAeReTBHR H9HOB c12 H npOTOHOB 

e Me~HoR H Mene3HOH MHilleHbD B paCQeT8 Ha O~HH HYKnOH HaneTan~ero 

~pa npH T = 3,65 rSB/HyKnoH. 

HaJIeT8.IO~ee R,IJ,po 

tJHcno seynpyr-ax B3aH-' 

Mo~e~cTBHH B MHweHH 

tJHcno ynpyrHx B3aKMO
~eACTBHR B MHmeHH 

tJHcno 3aXBaTOB HeRT

pOHOB 

BMneT HeATpoHoB H3 

MHmeHH T <20 MsB 

BHneT HeATpoHoB M3 

MmneHH T ') 20 M3B 

B~eT SAPOHOB H3 
MHmeHH T >20 MaB 

Me,Il,HaR MHmeHb 

p 120 

6, 03.:t.0, 3 5,2±.0,2 

)f{ene3Hafl MKIIleHb 

p 120 

80,0.:t.2~O 71,5.:t.495 

14,2=.0,7 11,8±.0,6 28II.:t.84 2533.:t.I75 

O,064.±,O,OOI 0~05I±.0,001 8,7 ±. 0,3 7,9 ±. 0,6 

7,4.:t.0,3 6,6±.0,3 30,5.±,I,0 27,2±,1,8 

2,7.±,O,,2 2T7.±,0~2 O,5.±,0, OI 0, 5±.0, 03 

3,9±.0,3 3,7±.0,2 O,51±.0,01 0,5.±.0,03 

B Ta6nKQe 2 npe~CTaBneHH cpe~HHe MHOEeeTBeHHOCTH BTOp~HUX qac
TH~, po~eHH~ B HeynpyrKX B3aHMo~eReTBHflX npOTOHOB M HOMOB 0 12 

c 
R,IJ,paMH Fe 56 • CpaBHeHHe ,Il,aHHNX raõn, I H 2 nOKa3b1BaeT, tlTO cy

~ecTByeT 3HaQHTenbHoe pa3nH~e B Kon~eCTBe QaCTKQ, BHneTaD~KX H3
56 . 

~pa Fe M MS ~ene3HOa MHWeHH B ~~nOM. TaK, KOnKqeCTBO HeATpOHOB, 

BblJ1eTaKI~rtX M3 MrtIIIeHH, ,I(nJ'i cnyqaJ'i OCSnytleHHJ'i HOH8M~1 0 12 npaaepxo B 

ABeH~aTb pa3 60Jlbme, 'leM B cnyqae npOToHHOPO nyqK8. B TO Me BpeMH 

B cnyqae 06nytleHHH HOH,8MH o12 H npOTOHaMH c sHeprHejt 3,65 rSB/HyKnoH 
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PMe.4. CneRTp HHSK03Iiepr8T~eCRKX'HeATpOHOB, BHneT~KX no~ 

pasHWMH yrnaMM MS Me~HOA MKm8HH, o6nyqaeuoA nyqKOM HOROS C 2 
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OTAenhHNX HAep Fe 56 s~o COOTHOmeHHe COCTaB~ReT Bcero 2,5 • Pa~nMQMe Ha pHc.5 npHBOAHTCR yrJIOBHe saBHCHMOCTH B~JIeTa HeRTpOHoB HS 
CBRS8HO c s~eKToM TopMoMeHHR sapRMeHHbm qaCTHQ B B~ecTBe MHmeHH .e~e3HoR MMmeHH. XapaKTep yrJIOB1~ saBKCHMOCTeR OAHHaKOB AJlHnpoTOHOB 
H' KX ~saHMOAeRcTBHHMH npH 60nee HHSKHX SHeprHRX. H HoRoa c12 • Ms MMmeHH BNJleT~T npe~e Bcaro HeRTpo~ B HanpaBJleHHH/ 

Ta6JIHIJa 2. npOTHBonO~O.HOM AB~eHHD nyqKa. CneKTp 3TKX HeRTpoHoB (pHc.6) npaKTH
C12 •Cpe~HRR MHO~eCTBeHHOCTh BTOpKqHNX qaCTHQ, po~eHHNX npH Heynpy- qeCKH coanaAaeT A~H npOTOHOB H HOHOB CneKTp~ HHsK03HepreTK4eC

rHX BsaKMo~eRcTBM.RX npO'l'OHOB K C12 C R,IJ,paMH 56Fe npa T=3,65 fsB/ KHX HeRTpOHOB, BNJIeTaD~KX a paSHHX HanpaBJIeHKHX HS MMmeHH, He saBKCHT 
HYKJIOH. OT yrJIa BHJleTa HeRTpOHOB (pHc.7). 

Henersnaee MPO p	 12C ':1JJ. 
8 

t.{aCTHQN KaCK8.,IJ, Hcnap. cywa KaCK8.,IJ, Hcnap. cyt.Bfa	 .... 6 

.3 .-
n 4,1 2,8 6,9 12,5 4,6 
p 3,8 2,4 6,2 II,O 4,4 

rc:+. ~- 1,5 - 1,5 6,9 ". 0,9 - 0,9 3,,9 
2H - 0,7 0,7 - 1,1
3H - 0,2 0,2 - 0,3
3He - 0,1 0,1 - 0,3 
oi. - 0,6 0,6 - 0,8 

CyJOIa 10,3 6,8 I7,I 34,3 II,4 
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Pitc.6. CneRTp HeRTpoHoB, B~JIeTaD~KX B HanpaBReHKH 
-1 ) CosO> -0.8 H3 lItenesHoA MHIIleHK, 

c12 06~yqaeMoR npoTOHaMH H HOHaMH • 

PaCqeT~ nOKasHBaDT, qTO AJlH QeJIeA pacqeTa A03Y Heo6xoAHMO yqHTY
BaTb He TOJIbKO BHCOK03HepreTKl.leCKKe, HO H HHSK03HepreTHQeCKHe HeRTpOHH. 
nOsa OT BHCOKOSHepreTwqeCKHX He~TpOHOB B paCqeTe Ha O~ HeATpOH ~ 

cneKTpa, nOKasaHHoro Ha pHc.6, paBHa 4,95x10-IO Sv.cm2.n-1 , a 
AnH HH3KosHepreTHjeCKHX HeRTpOHOB OHa COOTBeTCTBeHHO paBHa 0,22xIO-10 

Sv.cm2. n- 1 9/. B TO Me BpeMH CyYMapH8H Aosa OT Bcex HH3Ko3Hep
I CosB ~ reTHQeCKHX HeRTpoHoB npeBNmaeT A03Y OT BHcoKosHepreTwqecKHx HeATpoHoB 

~, 

PHc.5. YrJIOBaR saBHCHMOCTh HeATpOHOB C SHeprHeA HeHhme K	 a 2,5 pasa. 
60nhme 20 MsB, B~eTam~KX MS zenesHoA MHmeHH, o6~- Ha pKc.8 npe~CTaB~eHa nJlOTHOCTb HeynpyrMx BsaHMo~eAcTBHA ~pOHOB 

1.18eamA nj'llROM npOTOHOB H HOHOB C12 • ... B saBHCHMOCTH OT r~y6HHN norpYMeHKH nOTORa qaCTHQ B MHmeHH. PeSYJIbT8TY ~ 
6	 7 
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npKBO~RTCH KaK ~nn BCeX ~pOHOB, TeR ~ ~nH BAPOHOB,SHeprKfl KOTOpHX 
STOT «iJaK'1'Op pasea 2,04 x 10-8 Sv.sta;r-1 (Ambiend Dose Equivalent ).

npeBbmaeT 50 MsB. Pe3ynbTaTH HopMKpoBaHH Ha O~HY HaneT8DW~ qaCTK~ 11 
3'1'0'1' ~KTOp yeHReTCR B 3aBHCHMOCTM 0'1' 3HeprHH HaJIeTaD~KX qSCTHQ M ~JlR 

~ Ha O~HH HYKnoH. Ms pHcyHKa B~HO, qTO HOpMMpoBaHHHe nnOTHOCTH He- !	
1I;	 HaneT~Hx npoToHoB C sHeprHe~ 100 fsB paBeH 2,15 X 10-8 Sv. star

ynPYPHX	 B3aHMO~e~CTBHH ~nfl npOTOHOB H MOHOB C12 cosnenanr , ,Unfl TOJI
-f 

~KH CBHllie 50 CM KpKBHe KMeIDT 3KcnoHe~KanbHHH BMA. I 10 :[ I I I I I 'I ,i 

llpoCTpaHcTBeHHoe pacnpe~eJIeHHe ~03H BHyTpH 6JIOKa MomHO 8~HcnKTb 
..s~

Ha oeHoae KonKqeCrBa HeynpyrHx coy~apeHK~ Ha e~KHHQY oÓDeMa ( star- ~ 
density ), BN3HBaeMb~ ~pOHaMK c sHeprHe~ BHme 50 M3B. ~03a BHyTpH .( .3 

_ nepGut,Jlóuj npon?O# 

-- rtef'!u&l-Ioe RapO 12C 

.y.-~ 

6JIOKa npaKTKQeCKH nponopQHoHaJIbHa qHcny 3THX coy~apeHH~. ~R ~eJle3a z.t\ 
;!8 
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PMc.7.	 CneKTp He~TpOHOB, BHJleT~~HX M3 ~ene3HO~ 

B HanpaBneHKBx -0,4 < CoaQ {. -0,2 H 
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PHc.8. llnOTHOCTb Heynpyrex ssaKMOAelcTBMI ~pOHOS B _enGaHol 
1iOOD8HM. 

CornaCH8 pacqeTHYX H SKCnepMMeHT&nbHHX xapaXTepRCfIK n08BQla~ 

HcnOnb30S8Tb rrporpaMMy ~~n ~Aa paCqerOB nonel BTOpKQHOrO HelTpoH
Roro K3nyqeHKa Boxpyr 8~RT~ YCKopHTeneR TRKeHHX HORO. H npOTOHOB. 

ABTOpY 6narOA8pBT:B.C.EapameHROBS R C.D.illMaxoBS 88 nOM~, B 

pa60Te a 06c~eHHe pesynbT8ToB. 
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IlonRHCKH A., CocHHH A.H. P2-87 -824 
YrnoBhie H 3HepreTHQecKHe xapaKTepHCTHKH He:i:fTpoHoB, 
po>K,IJ;eHHbiX no.n .ne:HcTBHeM nyqKa 
BbiCOK03HepreTHQeCKHX HOHOB 

Ilpe.D:CTaBJieHbl pe3yJihTaThl BbiQHCJieHHH HeHTpOHHbiX cneKTpOB 
MeTo.noM MoHTe-Kapno c HcnoJih30BaHHeM KacKa.D:Ho-HcnapHTeJib
Ho:H MO.D:eJIH .D:Jlfl OllHCaHHfl BbiCOK03HepreTHQeCKHX HeynpyrHX 
B3aHMo.ne:HcTBHH. ToncTbie Me.D:Hhie H )KeJie3Hbie MHWeHH o6Jiyqa
IOTCfl npOTOHaMH H HOHaMH C 3HeprHe:i:f 3,65 r3B/HyKJIOH. IloJiy
qeHo xopowee cornacHe npH cpasHeHHH pacqeTHbiX H 3KcnepHMeH
TaJibHbiX .D:aHHbiX .D:Jlfl nepBHQHbiX llpOTOHOB H HOHOB, lla.D:aiOW:HX 
Ha Me.D:HYIO MHWeHb. 

Pa6oTa BhinOJIHeHa a Jia6opaTopHH BhiQHCJIHTeJibHO:i:f TeXHHKH 
H asToMaTH3au;HH OMHM. 

llpenpHHT 06'be.llHIU!HHOrO HHCTHT}'Ta .R.llepHbiX HCcne.llOB&HHit ,l{y6Ha 1987 

Ilepeso.nO.C.BHHorpa.noso:H 

Polanski A., Sosnin A.N. P2-87-824 
Angular and Energy Characteristics of Neutrons Produced 
by High-Energy Ion Beam 

The results of Monte-Carlo calculated neutron spectra using 
intranuclear-cascade-evaporation model for treating high-energy 
nonelastic collisions are presented. Thick copper and iron targets 
are irradiated by protons and 12c ions at 3.65 Gevfnucleon energy. 
For the case of incident protons and ions on cuprum target, compa
rison is made with experimental data. In general, good agreement 
is obtained. 

The investigation has been performed at the Laboratory of 
Computing Techniques and Automation, JINR. 
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