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~nA o~eHoK neperp€ea 06MOTOK MarH~TOB Heo6xoA~MO 3HaTb 
npocTpaHcTBe~moe pacnpeAeIleH l-1c nor JlO~eHHO~ A03tM npl-1 B ~caAKe 

4a CTHU Ha l-1X nOBepx HocT b /~Jl~ nOBepXHOCT b ~oHonpoBoAa / n OA 
MaIlbIM yrlloM 11/. 

B 46'1 Kne p aCIoj € THO- 3 I(CnepHf04eHT CiJl h t-1b1X pa60T IV c MOAeJ1 b~ A"" 

nonR np~ a~caAKe npoToHoe C hM nYIlb COM 8,4 r 3 B/c nOA yrnaM~ 
35+100 MpaA OTMe4aer CR, ~ TO : 

- A03a B 0 6MOTK€ 3aB~O"IT OT a31-1MyTaflbH0ro pa cnpe,QeJ1 e ~f.1 .R r lO

Tepb l-1 yrna 9~C aAK l-1; 

- BKJlaA B A03Y OT He~TpoHoB I-t $OTOHOB npeHe6 pe ltlHMO Man; 
- A03a Ha"'" 70% o npeAenAe" CR 1II0HJ.1:aaLl, ...OHHbI.... 511 n OTep.AMI-1 3ap.A

)l(eHHbfX 4 aCTH4 C 3HepnteH > 20 I'bB; 
- 8KnaA O T RAepH~X 83a~Ho~eHCTB l-1~ S30%, n pH4eH B Kn~~ OT 

¢parMeHToB RApa M.HweHH S Aoay - '0%. 

1. Pac4 e r A03~ B M.OAenH ~~nonbHoro Ma r HHTa / p ~ c .'/ 6~ npo 
BeAeH c nOMOlllb lO KOM.nIleKc.a n epeHOCHbiX n p o..- paMM 1 3 / , C03AaH Ho r o H3 
OCH OB e Ka c KaAHo-~c nap~TenbHO~ MOAen k ~APO- RAepHor o B3 aMMOAe~C T

Bi-1~ !4.fiJ AM npo TOHOB Y1 AAep He 1-1 C C 3Hepr Lote i1 AD 1 0 r 3B. 
J.1CTOQHI-1K nOTepb 3a Aa BanCfI B !3l-1ge AenbTa-$Y HKUHIo1 C KOOPA~ I04aTaM I-1 

(x - a/2. y =0) "" C pa eHoMepHm1 no Afl \.1 He Man-iIo1Ta n flOTHOCTb lll 6i y r 
n OM naAeHI1A A,t:le p a £ = 1 MpaA. C\h.1 Kc~ poBanaCb O H e pr Y1~ . T ep~eMaR 

yaC T~~e~ B Me~AAep~OM KaCKaAe l e KoaK C~ afi b HYX 3aAa HHO~y HCTO~

H!.1Ky no,.ep t> nOnYI4Hn I1HApax. C lua r OM no paA~1YC Y 6.r = 0 t 1 eM 3a 
C~CT KynoHoBcKoro H RAePHo ro B3aLot Mo~e~CTeH~ C aTOM~M~ MMWe~~ j 
YQ lo1Tbf9anCA pac na~ Hec.Ta6101.IlbHblX Me 30HOB 51 3neKTpOH-¢OTOHHbI~ fl lot

Be Mb. ~knonb 3ye MWe npl1 MOAemo! 
POB aH ~ ~ T paeK TOn~H Q ac TH~ B ae
lllccTae cTaTHC THYeC K~e npH6IlH~e

H ~A I a TaK~e KO Hc TaH THoe o6 e c
n e~ eHHe npo r paMM~ 6~ nH unpo6~ po

B aH~ no pe3yn b Ta r aM H3MepeHH~ 
nornot/,jeHHQI4 ,q03 bl e Mfene3e He 
nY 4Ka x ACH TpOHoe/ 3 ,65 r3B · HYKfl ~11xJ31 

,,'U:..- s 6aPbcpHo~ r COMCTpl<1 l-1 j.ot n pOTO Hoe 
12 ,55 r3B/ 8 r eOMCT pi'll>'l r ,lWe Hl-1A 

ny 4 Ka e lO pUC MO~CIlH Al-1 nOn b HOr o 
Ha rH HTa / 6 / . Ha6fllOAanocb )(opowee 
cornac~e paC4e1Hblx ~ 3 KC nep14 MeH

o 10 20 11,., 
~ 	

TaIlbHblX ,QaHHblx e npOAOflbHOM 
H nonepe4HOM pac n peAene HH~X A03.PHc.l. re oMeTpHR pac4cTa. 
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2. Ha p~c.2 npeAc Tau~e~w 3aB~C~MOCT~ a6con~T H~x Ben~ 4~ H BKfla  1.0 1f) ,at" 00 
AD S OT pa3fl~ 4H~X r py nn 4aC TH4 B 3 He pr~~, norno~eHHYD B TO~HHax 

*ene3a 6X = 4 r. GH-2 AnA pa3fl~~HwX RAep 0 1 HX K~He T~4eCKOH 
3HeprH~Eo. npa KT~~eCKH DCA n or n~eHHaR 3Hepr~A onPCAenReTe~ 

MOH~3a~HOHHYMH nO TepRMH: a/ HaneTa~HX AAep. npH~eM npH Eo ~ nB~~ c H.~ 1 r39.HYKn~1 HX BKnaA npe06naAaeT HaA BKnaAOM OT B TOPH~HOH p
KOH nOHeH1W Me~RAcpHoro ~ac~aAa ; 61 B TOP~4H~ ner~o~ sapR*eHHo~ 


KOMnmleHTW I np"l"4eM e K]1aA 0,. 3nel<T pot-t-¢QToHHoro n 'YI9t1R He n pesbI  n~t . 

wae T MCCKOflb KHX npo~eHTOBi 8 / ~parMeHTOB H~neTa~ero AApa ~ RAe p 

MHWeHI.1 ( Ar > 1 , Zf'~ 1). 3AeCb At, H Z F - a ToMHbli1 HC»Iep ,.., a aPAA 
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PHc: . 2 . AGcolllOTHwe Uenti '-l.tlHbI DKna-

AOD OT pa3JUJlrHLIX r pynu 'IBCTH.l\ 

n ::.neprHJO, norno~eJlIIY1O B .enese 
TOnIQ)4Hot\ l\X -= 4 r . eM - 2 AJIH HAep 

p. Ho, C /a,6,B COO1'OeTCTDelIHo/ : 
.I - CYMMapHaR nornouteHHaR" ::mep 

r Uft J Pr - BlUlaJt 01' nep'Bu'iHbJX 

oI " , . I 

10-' 2" 10' EoJ>Il ..,.;;~ 

PMC.], non" OTPaKeHH~ OT Ke
J1e ~1HOn MHlIIemt nepBHtlHbIX "Aep . 

~t 

115'1 
r ..··· J ! I 

Sl nep , N - BKllaA 

HOM ItOHn OHeHTbI , 

OT n p01'OH-Heso n-

F - BItJla..tl OT 

(f' 'II ICf" tf' C,hf' l. f~ ~PBrMeHToa . 10-7• \«JoJ p,,... ....aC1: ' 

3 . n p~ npOXO*Ae HH~ B ae~eCTae a apR*e HHaA 4a CTH4a Hcn~T~BaeT 10" 
MHorOKpaTMoe KynoHoB c Koe pacce,RHHe Ha aTOMax M~weHH , ~ ~o np~ BO

A~T n p~ OTHOCH Te nb HO ManWX nOTepRX 3HeprHIo1 K o T KnoHeHH~ OT nepao 10" 
Ha~anbHor o Han pa 8neH~R AaH~e H~A Ha yrn~ , cpaBHHM~e c yrnOM na 
AeHHR Ha ~n~Hax TpaeKTop",~ , MHoro MeHbWHX, ~eM AflHH~ npo5e r oB 
nerKHX RAep AO Heyn pyroro a3a~HOAeM eTBHfl . C~e~oBaTenbHo. 3 Ha
~HTenbHaA ~aCT~ HaneTa~~~x 4a CTHU OTpa3~ TCfl OT nOBepXHOCTH B~
caAKM. He nornoTH BW~C b 0 M~ HH .we

MoAen~po8aH~e T paeK TopH~ pacce~BaomMxcR RAep oc~eCT8nRnOCb 
no anr opIoot T~y , o nMcaHHOMY B pa60Te 7 / . OAHaKo <DYHK~H.R pa cn pe.Aene
H'YIA ~a C T ~~ no y r naM H KOOPAHHaTaM 6~na nonY4eHa nyTeM peweHHA 
OAHOCKo pocTHOro ypa BHe HHA ne peHoc a c y4eTOM r pa KH~~ MHwe H~ . 

B ~~~$epeH4Hanb HOM yrnOBoM c e4eHHH pae ceRHHA Y~HT~BanHc b 3~pa

HlootpOBKa RApa M~eHH 3ne KT poHaHH s Kore pe HTMoe pacc eAHHe e none 
Hllpa, pac ceAHVle Ha OTAeJlb HblX npoTOHa x /8,lO/ . Pacn peAenetl HC nnOT
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¢lparMeHTa. KpOMe To r o t GOO"fHOWeH_1e BtCllaAOG B c YMMapHYIO nor.no n4~ 'l 

~eH'''YIO OHeprHIO o "r nepel,./, 601 CneHHbI)( r p ynn 4ac.THLt 8 06nac.TIo1 Eo .$ 


"f. 1 r36 'MYKll.- 1 n pa K T H~eeKH He 3aa ....c. Vl-T OT Ap - a-rOMHoro HO


Mepa HaneTaQ~erO RApa . 


HoeTH 3apflAOB 6 panoC b r ayccoBcKHH AflA HaneTa~~Hx fl Aep H ~ep~ 1a"1 ,~ 

MHe BCtCH M AnR AAep MHweHH 

/9/
. Ha pHc.3 npeAc Ta e~eH~ 3aBHCHMOCTH I o 0.4 ns l2 1.6 r,c," 

o~ 

o ~ 
. 

M n ~ ~~ 


Aon ~ OT pa*eHH~x fl Aep OT HX 3He p r HH . r.paK T H l,./,e CK ~ 80 Be eM AHa na - \ 

30He Ma ce Ha~eT alO~&.1X RA e,p H KI.1HeTH4 eCK &.1 X aHepnU1 /Afl~ npOTOHOB PH c. 5. P~anbHWe pacnpenene  PHc . 6. PMHaJ'I'bHble p acn pe,o.enc.f:lH,1i 

npH Eo.s 6 raB I 4~cno OTpalliCe HHbtX 4aC ,. ~1..I np eOblwaeT 4-HCIlO nor no H'H R !lOSbl AJUI n a.ne T aJOlDHX ;rA ep AOSbi IlJU! naneT('lI)utHX SI,nep yrnc

t.Q,e HHbl X e MV1we HH . 
 '~eJUt R pa31Iff\1HOA 3l1epr HH . pO,lla pa9JUf'lHOA ~meprH1l. 
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4. Ha D~c.~-6 npeACTaBneH~ paA~anbH~C pacnpeAeneH~~ A03 nD~ 
pa3n~ 4 HbJX 3Hepr;..!.RX HaneTa tOw.I1X ~Aep/ P ,He , C cooTBeTc TBeHHo/. 
B o6nac n1 r == 0,1 eM xapaK TepeH pe3KI111 /6onee 4eM Ha nop~AoK/ 
r paAI1 eHT A03bl. 3TO 06DRcH~eTcR TeM, 410 tla TaKHX paA~anbHb'X 

Ton~HHa x Aoaa $OpMHpyeTc A 3a C4e T H HaneTav~~x ~Ae p, H BTOPH4
Hb'X 3a pA*CHH~X 4acT~ 4 , n pH4eM BKnaA nepe~~ 3Ha4HTeneH. C POCTOM 
Ap A0 3a OT nepOH4HbtX AAe p pacTeT npH6nH3HTenbHo Ka K Zp2. 
a OKflaA a T BTOPH4HOH KOHnOHeHT~ /np~ HeS Ha4HTenbHOM BKn aAe B AO
3y OT ¢>parMeHToa/ - He 6 beCTpee, 4CM Ap. CneAOBaTenbHo , n pH Eo S 
S 1 r 38'HYKn. - 1 • Ko rAa 8KnaA OT nepBH4H~X 4aCTMU B norflo~eHHy~ 
3Hep r lo11O npe06naAaeT I rpaAHeHT B A030BOM pacnpeAcfle ~H1101 C POCT 

2Ap 6YAe T yD enH4 lo1 aaT b C~ 6b1C TpeC, 4CM Z p / Ap • 

B pac c ,,",o TpC-HHOM A/.1a na3Ot--l e Mac c lot 31..c pr lo't ~ HaneTalO~Hx ~Ae p 

npH HX naAeH~ '" Ha *cne3HYIO M~lueHb nOA yr nOM tiE • 1 MpaA nor no
~eHHaA Aoaa H8 T0 1ltUHHe AX . 4 r 'CM-2 4IO pt>u1pyeTcA 3a C4e T HOHH
3auHOHH~X nOTep b nep8~ 4 H~X AAep, npo To H- Me30HHoH KOMnOHeHT~ 
MeMD~AepHOro KaCKaAa, ~parMe H T09 HaneTa~ero RApa ~ AAep MK
weHH, npH~eM 8KnaA nocneAHHX B CYMMa pHYO norn~eHH~ 3HcprHO 
He npesb8UaeT 15',. 8 KI1a~ B ,Q;03Y OT 311eKTpOt-l - Cl>OToHHOr o J1 101 8HA HC
3Ha4HTeneH, BKnaA~' He~TpoHo8 ~ ~TOH06 n pa KTH~eC KH MO*HO npe 
lie6pe~b • 

A6conOTHaR BenH~H Ha A03W cy~ecTaeHHO 3aBHCH T OT yrna n aAC
H",R, np L-1 a.E ~ 1 MpaA 4~1cno OTpa*eHHblX a T noac pXHOCTW BblcaAK~ 
nerKHX fl Aep Mo*eT 3Ha~H TCI1 b HO npe8~aT b ~Hcno norno~eHH~x B MH
WeHH. 

nony~ eHHble paAHanb ~lbl e pa en peAeIleHHJi Mo ryT 6 b1 Tb ..,c nOlib30aa Hb' 
An" oueHOK ne pe r pcaO B B 06MO TKax AHnOll bH~X Ma r N~T08 Y CKopHT en e~ 

n p~ Bwca AKe ner KH ~ ~ACP nOA yr noM aE . 1 HpaA Ha CT eMKY ~OHO
np080 Aa . 

8 3a l<T!()4eHl-fe aSTopbl Bt.l paJl(alOT 6l1ar-oAapHocl b 3a 1l0MOUJ.b 8 pafio
Te B. C.SapaweH Koay . B.H.H aaH09Y. n .r . ne B~YKY , A. H.COCHHHY . 
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3aJ\~"" n. H. II AP. 16-85-710 

PaClleT paAHa11bltOrO pac.npMf#leIUIR nornolIleHHoA AO'lbl 


rrpK nBA4!HH.)f I1CI"KHX lI,Qep nOA yrnoN 1 HPa.s.l Ha ~u:Ule3lfY1' HltlD'ettb 


BI>lnonJiCHbi pac~eTW PI1JD{aJI],I{WX A091{b[X pacrrpeAen eHuA 8 ,Q,H

DOlTbHOM Marl.lllTe Tl1na ,lOXOJnfaJI paHn" I B0'11fJ1KaDItHX "pH DMe.HHU 

nerKUx pemtTKBHCTCtrHK RAep non yrnoH I HPaA ua C1"CHftH 8 anep
Type. npil n~08elleHml paC\lCTOn Hcnonb30llaJi KOMlUleICC nepe.noc

ItLlX nporpilHM, cO'A3nRbltt na DeMOBe K8CKaJDfO-HcnapK Te.nbHOA 

,..oAe.mt R.Apo-lIJl,epHWX B3a.HMOAeflcTBH1\. JlnA nerKHX RAep C 3Hep
rKR'Hlt -I r"lS 'HpJI':" nOrnD~I!J:IH8R Aosa B cnoc 'To~tl:oA AO 

4 r· CM-2 4xlPKHpye,.Cft HOHH~ll1UIOH~ nOTepS.MH nepSII1{HbIX JlAep, 
npoToH-Me.soHnuA XOMTIOUeHTOA Me."RAe:plIoro Xac.Kau8. H I)parMclInt 
MK lIaneT~(')r() IIJ~pa U HAPa MHllIeKH. 

Paoo'ra DbinonlfeHO I) J1t'160paTOpllH BblCOK1tX 311eprKA OHHlt. 

C~.Jau!: o&'...H.MMoro MHC.ft1'Y'l'A U.p.... MeenOAQ. ..." • • n )'C5H& 1985 

nepeBO~ 0.C.BHHorpnAo8oA 

Zait8ev L,N. ot al. 16-85-710 
Calculation of Ab.D~bed Dose Radial Distri bution 
a t a Fall oC Li~ht Nucl.i at 1 mr ad Angle to the ~Ton Ta rge t 

Calculations Df the t'adial dose distributions of a "win
dow frame" type dillOl~ uMJgnt!t Mve been performed arising 
unde r t he light relativistic nuclei fall at I mrad angle to 
t.he aperture: 'Walla. For [he: calculations tht! complex of trans
fer programs is u8~d er~Ated on the base of cascade-evapora
tion model of nUCl~llr-t1uclear interactions. For light nuclei 
aL 1 GeV/nucleon energy the absorbp~ dose at 4 g.cm-2 
thickness is formed by ionization loss of the initial nuclei. 
by proton--mc90n component of intranuclear cascade and by the 
fragments of 0 projectile and LaTv.ct-nu~lcu&. 

The inve.tigation lias heen pufonned at the l.(lbornLory 

of High Fnergies , JlNR . 
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