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1. BBE,1l;EHIfE
')'1 

~~ ~... , 
Monepaasanaa CI(IHXPO<pa30TpOHa KaK YCKopHTe1Vl peJIHTHBHCTCKHX 

anep 11 C03naHHe aa ero oCHOBe YCKopHTeJIbHOrO KOMnJIeKCa TIDKeJIbIX 
r :\ " 

..., .... HOHOB ,/1/ npHBeJIH K He06xonHMOCTH pa3pa60TKH MeTona nporaosa
lI 

pOBaHIDI panHaUHOHHOH 06CTaHOBKH H .ero 3KcnepHMeHTaJIbHOH npoaep
/ I KH. 
\, "I!, Ilpa paapaõorxe MeTona HCXOnHJIH H3 YCJIOBHH ero nOCTynHocTH nJIH-1 

,t' .1 HH)f(eHepOB, npoeKTHpYlO~HX 3~HTY YCKopHTeJIeH, H B03MO)f(HOCTHI .lo' 
"$ HCnOJIb30BaTb HH<popMaUHlO O napasrerpax nOJIeH H3nyqeHHH, HaKOIlJIeH. \ 

I 
I, HYro B npOTOH-H)J;epHbIX coynapeaaax. ü60CHOBaHHe Taxoro MeTona npase
~:r-

neao B paõorax /2.3/ na OCHOBe naHHbIX 3KcnepHMeHTOB C peJUlTHBHCT, " 
, 1" I CKHMH HnpaMH npa 3HeprHH 86, 213, 337, 400 M3B/HYKJIOU; 1,05 11 

1,54 r3B/HYKJIOH: B aacroameã paõore KpaTKO CYMMHPYlOTCH aexoropsre 
~, 

sxcnepasreararrsasre H pacxerasre pe3YJIbTaTbI HCCJIe.nOBaHHH panaanaoa'J<I, 
I HOR. 06CTaHOBKH npa B3aHMoneHCTBHH .pe1VlTHBHCTCKHX anep C aaepraeã

" /; ~;l 
rll' 3,65 r3B/HYKJIOH C TOJICTOH MenHoH MHweHblO. 

J ~,
 

_4 I '"'' ......... t ....,;. ")
 
~ I .,
 

I 'If. ~, 

2. 3KCnEPliMEHT 

v reOMeTpUR. sxcnepuueura npaseneaa na pac.L nyqKH pe1VlTHBHCTCKHX 

aztep yrnepona, renas IDIH nporoaos npa 3HeprHH 3,65 r3B/HYKJIOH, BbIBe

nenasre B HecKOJIbKHX ceaacax no xaaany MenneHHoro asmona, nonanana 
B uearp OCHOBaHIDI UHJIHHAPHqecKOH Me,D,HOH MHweHH nHaMeTpOM 10 CM 

H TonIUHHOH no aanpaenemoo nyxxa t = 13 CM. Pacnpenerreaae <pJIlOeHCa 

rrysxa anep yrnepona no OCHOBaRmo MHweHH, H3MepeHHOe *) TepMO

JUOMHHecueHTHhIMH neTeKTOpaMH (TM-700), noxasaao aa pac.â B xa
f' '1eCTBe npastepa, TOqKa nepeceseaaa KOOpnHHaTHblX oceã COBMe~eHa 

. C neHTpOM OCHOBaHHH MMmeHH; pasraepsr yxasaasr B MM. Ilonoõnsre,:' , 
;tl' \,. pacrrpeneneaaa Ha6monWOTCJI n1Vl CJIyqaH npOTOHOB H anep renaa. Oxono 

l' 95% qaCTRQ rryxxa C<POKYCHpOBaHbl na IIJ10~H npH6nH3HTeJIbHO 10 CM 2 

8611838 uearpa OCPOBaHIDI MHWeHH.' 

MOHUTopupoaOHue nyltKa ocynrecrananocs(C nOMoIUblO HOHH3aQHOHHOH 

~~""'__>tr~....", KaMepbl ./41 , BKTHBaUHOHHhlX neTeKTOpOB li / H T M. K8JIH6pOBKa1.t ....-._~~.... 

HOHH3fUlHOHHOH KaMepbI B aõcomorasrx enaaanax ,lJ,1VI cnysaa nporoaon" r 

\ ç , I 
i *) H3MepeHHH B&InOnyCUbl r H KaÇJÇRHQDNM 

~(y
 

" ~- ,1~lttAlüieUl'i~ti GHCnrryr I 
'"; 1 

-, 
" © Oúbe.rumeHHblH HH ~l~i~~~~~~ luy6H8. 1986. 
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M\.1WE:Hb 

.3 
Pac.L I'eoseerpaa sxcnepaweara. 

.~ 

BblnOJIHRJIaCb c nor-ronrsto aKTHBa

.1.	 UHOHHbIX nerexropos no peaxua
.fiM 12c (p, pn ) 1 teH 27 AI (p, 3pn) 24 Na , 
a .l.l,JIR ansrpa-sacran li anep yrnepo- . 
na - c nor-roursro TeJIecKona H3 .l.l,BYX 

õsrcrpsrx CUHHTHJIJIRI.J;HOHHbIX cxer
llHKOB npa CHH:>KeHHOM noroxe sac
THU B rryxxe /4,5/. 

B peJKHMe YCKopeHHH ansdia-uac
.THU H anep yrriepona-Lâ B nYllKe 'CO

nepncarca anpa c pa3JIHllHblM aaaxe
HHeM arosmoro nosrepa Z, HO c 

OnHHaKOBbIM OTHOllleHHeM (Z/A)=O,5, 
rne A - MaCCOBoe llHCJIO anpa, H 

O.l.l,HHaKOBOH BeJIHllHHOH HMnYJIbCa 

na HYKJIOH. Hx npasrecs B pe:>KHM~ 

YCKopeHIDI anep yrrrepona-Lã B BbI

Be.l.l,eHHOM rryxxe cocraanaer OT 

5-10%:16/ no 45%:171 

BblXOO U3JlytleHUR H3 MHllleHH
 

(B OCHOBHOM anpoaoa) onpenenan

CR :15/ no aaseneaaoã panaoaxran

HOCTH B cPOJIbrax H3 aJIlQMHHIDI H yr

JIepOnco.n;ep)KRmero MaTepHana, B 

xoropsre 3aBOp~llHBaJIaCb MHUIeHb. 

Pé3YJIbTaTbI BbIllHCJIeHHH llHCJIa anpo
HOB Yl' , BblJIeTaIDIUHX H3 MHllleHH 

npa naneaaa na aee O.u.HOH llaCTHIJ,bI 

nyxxa, reoropsre nOJIYlleHbI na OCHO-

PHc.2. PaCnpe,lleneHHe clJJIlOeH
ca anep yrrrepona 3HeprHH 
3,65 r3B/HYKnoH B nvxxe. 

Ire H3MepeHHH aKTHBHOCTH 18 F B aJIlOMHHHeBoH $oJIbre' (3HeprHH nopora 

06pa30BaHIDI E a "" 45; M3B) Í1 aKTHBHOCTH 12 C B yrneponconepacameá 
<pOJIbre E "" 20 M3B) , npencraarrensr B Ta6JI.1. TaM me ,IJ,JIH CpaBHeHHHa 
naast pe3YJI&TaThI pacxera, OCHOBbI xoroporo H3JIOmeHbI B cnenyromesr 
pa3,IJ;eJIe. 

Taõnuua 1 
BhIXO,ll aAPOHOB C 3HeprHeH 60JIbIlIe E a H3 Me,llHOH MHIlIeHH,
 

o6nytIaeMOH npOTOHaMH, R:,llpaMH renHH-4
 

H yrnepo.o:a-12 npa 3HeprHH 3,65 r3B/HYKnoH
 

t. , a,ru>oH/-qaCTsna, nyqRatrac'l'iIIUl :nyqxa 
: 

PaC-qeT3KcnepOeHT 

. Eú,>45 MaBEtt>2ü MaB Ea>45 MaBEa>20 MaB 

4,7±Q,? 3,5±O,5npOTOW:l 4,6 3,3 

re.mrlt-4 18,7±2,8 11,414,6j:2,2 II 16 

yrJ1epo,n;-12 I 39 2847 ± 7 36 ± 5 
( 

Y2Jl060e pacnpeôeneuue qaCTHU H3 MHllleHH npenCTaBJIeHO aa pac.S. 
Pe3YJIbTaTbI sxcnepasreara 6blJIH nOJIyqeHhI,/ál C nOMOI.I.J;b1O yrneponco
.rr.ep:>KaI.I.J;HX neTeKTOpOB C noporosr peracrpauaa MpOHOB npH6JIH3HTeJIb

HO 20 M3B. ,llnH aroro me nopora ztaasr pe3YJIbTaTbI pacsera nHQ:>Q:>epeHUH

ansaoro BbIXOna MpOHOB. Cp3BHeHHe pe3YJIbTaTOB axcnepasrenra no yrJIO

BOMY pacnpenenemeo sapaaceansrx tIaCTH~ 14.8/d Y3 IdO ç pe3YJIbTaTa

MH pacxera yrnoaoro pacnpeneneaaa MpOHOB c aaepraeâ õonee 100 M3B 

d YIdn nOKa3bIBaeT,'ITO d Y-:::: 2~. Taxoro COoTHOIlleHHH MO)fÓ{O ozca
dO dO . 

nars.ecna npHHHTb BO BHHMaHHe npH6JIH3HTeJIbHOe paseacrao Me:>K,l(y llMC

nOM B03HHXaJOmuX HeHTpOHOB H 3apH:>KeHHhIX a.npOHOB c saepraeã 60JIee 

100 M3B, KOTOpaJi HBJIHeTCR CYMMOH nopora peracrpanaa TeJIeCKOnOM 

CtIeTtIHKOB 3apR:)KeHHbIX tIaCTHU 141 H RX cpenaeã norepa 3HeprHH B 

MHllleHH. 

PaOUOijUOHltllJZ 06cTaH06Ka B paãoae MHllleHH li sa 3aIUHTOH npaaene
na B Ta6JI.2. ÜHa xapazerepaayerca nornomeaaoã TKaHHMH xerronexa AO

308 D H3JIYlleHHJ{~ 3KBHBaneHTHOH A030H H H <f>moéHCOM qaCTHU «1>. c 

aaepraeã 60JIee 20 M3B, xoropste (jJOpMHpyroTCR B uiecra H3fipaHHbIX TOtI

xax rrpa nanexaa lia MHweHb onaoã xacransr nysxa. HaH60JIee nOJIHaJI 

3KcnepHMeHTaJIbHaH IDIepopMaQHR nonyxeaa B pe:>KHMe asrnona nporoaon 
na MHllleHb. 

3 2 
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PHc.3. YrnOBOC pacnpenerrenae a.upOHOB E > 20 M3B: t,?! - H3Mepea
 
HO; ---- - paccIJIIT8.Ho.
 

3. PACqET 

BOCHOBY pacnera BhIXO,IJ;a qacnuJ; 113 MI1l11eHlI, lIX yrnonoro pacnpene

neHHH, cPJIlOeHCa qaCTlIQ, a TaK)I(e ,IJ;03hI 113nyqeHlIH nOnO)KeHhI nOJIYcPeHO

MeHOnorllqeCKlIe Meio,IJ;hI, aanoaceaasre B 12,3,9 I, 

Buxoõ aàpOH08 H3 MHIlleHI1 npn oõrryneaaa ee npOTOHaMH Bh!lIHCJlHJlCH 

na OCHOBe crrenyronteâ cPopMynhI, KOTOpaH nOJIyqaeTCH KaK pe3YJIhTaT 

I1HTerpl1pOBa.HIDI ,IJ;HcPcPepeHQHaJlhHoro no yrJIY pacnpenerrenaa dY/ dn 
(di-na (2) 113 pa60ThI 19/) c yxerovr nornoureaas xaasaynpyrax HYKJIO

HOB (nepnr.râ nnen B (1» B pe3YJIhTaTe neynpyrnx B3aI1MO,ll;eHCTBI1H H 

pOCTa aa 3TOT cser KaCKa,ll;HOH qaCTI1 (BTOpOH qJIeH B (1) ): 

fe- U Àp 3,4(E /7,1)0 (A;;
v = 2 77[ 0,45 ------------:--- + .__.1>.. -'- V---~ 1, (1) 

ÀpO_e- U;\ P) f3 2 t- 1 63,5 

rne ~,- ql1cno BTOPWlHhIX MpOHOB c snepraeâ 60JIee E a ' BhIJIeTaIOI.QI1X 11:3 

MHmeHI1 na O,11,HO aeynpyroe B3aI1MO,IJ;eHCTBl1e nepaaxnsrx rrpOTOHOB snep ':, 
rHI1 ~ > 0,6 f3B c H,IJ;pOM,MaCCOBoe QI1CJIO xoroporo paBHO Am; n = 1/2 npa 

~< 7,1 f3B 11n =1/3 npa ~ 7,1 r3B. 

4 

Taõnuua 2 
,UO::IHMeTpHIJeCKHe napasrerpsr nona B paâoae MHweHH 

npa naneaaa aa aee O)J;HOH qaCTHQbI nytlKa 

sm>al 2C- - ~ TO- npOTOHH
qeR 
lHa 
/p14C • I 3 lt C It e p 11 M e li '1' 

: 1).
: 1 pa.n 

/I.
~f63P ~ c;z? CM-2 

I 383 2070 4,5.10-6 

2 97 554 1,1.10-6 

3 2830 9340 1,6.10-4 

4 0,37 1,6 9.10-9 

5 0,,34 

6 0,09 0,5 6.10-10 

PaCqST 

_,' , I 

* Y.I3MepeHHH aemonnensr A.I1.l[epeBaTcHKo. 

-e. c,2)
f3 = - 0,26 + 0,55 In E a - 0,21 ;-

2 À 2 
.rpa YCJIOBHH, ttro (C. ~ I À ) :::; In ~ ,P C/Jp
3 M3B <E 5..100 M3B.a 

;,~, f paztJf It; f 6ap #t 

frlOO2000 

' 522 2610 

1,5.104 5.104 

I . I 

2 
(pa):tl1aH) ( ) 

2 
= (~TI+ f) -:;. 600 r/eM • 

I 
• 2 

3 

4 

5 

6 

640 

160 

4300 

0,78 

0,20 

0,12 

2560 

640 

1,7.104 

3,1 

0,8 

0,48 

6.10-6 

1,5.10-6 

1,2.10-4 

7,3.10-9 

2,0 

1,1.10-9 

4050 

900 

2,6.104 

,5,6 

1,4 

0,86 

1,6.104 

3600 

10.104 

2,2 

5,8 

3,5 

3,IJ;eCh e H f/J - nnaaa li ,IJ;lIaMeTp MH:rueHH COOTBeTCTBeHHO, (J '0'- naaseerp 

:ryqKa qaCTl-IQ, a À p - ,IJ;JIHHa )];0 neyrrpyroro B3aHMO,IJ;eHCTBIDI npOTOHa c 

'1,IJ;pOM B MHllleHH. 

qllCJIO aeynpyrux coynapenaã npOTOHOB B KOJIlIqeCTBe J, na)J;aIOI.IJ;lIX 

:ia MHrueHh, ecrs 

-u» 
Tj = J(l-e P). (3) 

5 



BhIXO,n: a.npOHOB H3 MHmeHH õyner 

Y = Tf'v, (4) 

TIpH B3aHMo,n:eMCTBHH peJlHTHBHCTCKoro xnpa j c MHIlleHbID BhIXO,n: an
pOHOB MO)KeT 6hITb paCC4HTaH na OCHOBe MeTo,n:a 3KBHBaJIeHTHhIX npOTO
HOB, 060CHOBaHHOrO B paõorax /2,3/ C nOMOmbIO BhlpaJKeHHH 

j 

Yj = Yj , np + V : n. Ni ' (5) 
i 1 

rne Yj , np 4HCJlO HeMTpOHOB H npOTOHOB, KaK rpparr-rearoa nepaasuoror 

anpa-cnapana j, BhIXO,n:HmHX H3 MHmeHHj N i - 4HCJlO 3KBHBaJIeHTHhlx 
npOTOHOB nrra peJlHTHBHCTCKoro 'H,n:pa-cHapH,n:a i, KaK rranaroutero na 
MHmeHb, TaK H 06pa3YlOI.IJ;erOCH B HeM B aane ero diparraenra. <I>parMeHThI 
OT q>parMeHTOB B pacxer ae npHHHMaJIHCb. 3aBHcHMoCTb N i OT MaCCOBoro , 
4Hcna H.zipa-cHapH,n:a A i 3aHMCTBOBaHa "3 pa60ThI /3/. qHcno aeynpyrax 

B3aI1Mo,n:eaCTBHM 'T/i pacC4HThIBaJIOCb KaK pasnocrs Me:>KAY 4HCJlOM B03
HHKmHX lPparMeHTOB B MHmeHI1 li 411CJlOM .asnnemnax 113 nee. Ce4eHHe 
06pa30BaHIDI rpparsrearoa (KpOMe HYKnOHOB, .u.nR KOTOphIX i= 1) 3aI1MCT
BOBaRO H3 pa60ThI/ 1 1, 12 / . Ce4eHHe neynpyroro B3aHMo,n:eMcTBIDI pena
THBI1CTCKlfX anep pacc411ThIBaJIOCb no <popMYJle, npe,n:JlO)KeHHOM B paõo
Te /l,Q~ li npaaavrarrocs ne 3aBHCHI.IJ;I1M üT 3HeprMH azipa-caapana B ziaana
30He ee 113MeHeHIDI npn npOXO)K,lJ.eHHii B MI1l11eHH. ql1CJlO npOTOHOB 11 HeH
TpOHOB, KaK rpparraenroa nepaasaoro anpa-cnapana C Ai :.2Q npa O,n:HOM 
ero neynpyror-r B3aHMo,n:eMcTBHI1 C H,n:poM-MI1WeHbID, aaxonanocs mrrerpa
pOBaHI1eM ,n:li<p<pepeH~l1aJIbHOrO no yrrry pacnpenerreaaa 

. - 11 6 -7 286 
( dv/dO) i, np = N( 20 e + 5,2e' ) , (6) 

rne N - 4l1CnO 3KBI1BaJIeHTHhIX nporonoa B anpo-rmepaosr coynapenaa, 
a 6 - yron Ha6mo,n:eHIDI no OTHOmeHl11O K nY'4:KY B pannaaax. Hexoropsne 
OCHOBaHHeM ,lJ,JlH ePOPMYJlhI (6) CJlYJKHnH nannsre pa60T /11, 13 I 11 
pac.S 113 pa60ThI /3/. TIOTOI<: BhIXO,n:H1..lU'iX 113 Ml1llleHH diparr-reirroa i B 
pacsere aa O,n:HO nepBI14HOe anpo-caapan j onpenenanca c rtor-rounao erre
,n:YI01I..\eii <POPMYJlhI 

À. À. -flÀi -p/Àj 
Y. . = _.....!..J__ [ e . - e ] , (7) 

J,l ~ji{Ài-Àj) 

rne À H Ài - zmaasr )1,0 neynpyroro B3aHMo,n:eMCTBIDI nepBI14HOrOj
 
anpa-caapazta H ero <pparMeHTa i c H,n:pOM BeUJ;eCTBa MluueHH COOTBeT

cTBeHHo, a À ji - ,n:JlIDIa npoõera nepBI14HOrO anpa-caapana )1,0 06pa30Ba

',1 
i 

dY. j 
-_J.. d Yj, DB_ + dv 

dõ- 2 'T/.N .• (8)dO dn i = 1 1 1 

KaK M B CJlY4ae asrxona a.npOHOB,B pacser npHHHMaIOTCH nepaasasre anpa, 
õoraõapnapyrornae MMmeHb, H ace ero rppar'srearsr, BKJlI04aH npOTOHhI H 
HeHTpOHhI (i= 1). TIpH o6nY4eHHH MHI.l-leHH nporonasra: 

) dYp = ~ = (46e-l0,l~ 3,4(2{ j A m'" e-(36 ) ( ~Q!!.) (9)' 
dO 'T/ dO Tf 7,1 63,5 cp 

<I>nIDeHc 4aCTHU Haxo,n:HTCH KaK 

(ZJ = _1_ d Yj 
"j r 2 dO (10) 

rne r - paccroanae OT MHIlIeHH 'no T04KH, B KOTOpOH paccsarsraaerca 
cPmoeHc. Ilorrrouremran TKaHHMH 4eJlOBeKa noaa H3JlY4eHHR no aaanornn 
c (8) 3anHmeTCH cnenyrourar-r 06pa30M: 

j 

D. = -1- h(dv/dO)jo np 'T/ j + Dpm 2, 'T/iNi·' (11)
2

O 

j r ' i= 1 

3,n:ecb h - K03<P<PHUHeHT nepexona OT <pJlIOeHCa npOTOHOB H HeHT
pOHOB K nOrJlOmeHHOH ,n:03e,,n:JUI ycnoaaã axcneparaeara h=:: 

- 11 -1 -2/14/= 10 pm.HYKJlOH M " 'T/j - qHCJlO aeynpyrnx B3aHMo,n:eHCTBI1H 
nepBH-4HhIX anep-caapazioa B MHmeHH~ D pm - nornouieaaaa TKaHRMH no
aa li3JlY4eHIDI OT MHmeHI1, npaxonautaaca na O,n:HO neynpyroe B3aHMO
neücrnae nporona, HMelOmero TY 
cuapan B pacsere na O,n:HH HYKnOH: 

1 -10 -10,10 -11 
O =--(31·10 e +225·10 

pm r 2 ' , 

YroJl e OTC'4:HThIBaeTCH B panaanax, 
npl1HHMaeTCH pasnoã 20 M3B. 

xce aaeprmo, 4TO H nepaasaoe anpo

E J/\ -f36 
(...::JL) --:IU.e) (12)

7,1 63,5 • 

r - B MeTpax, a E a B diopr-ryne (2) 
. ° 

Ycpe,n:HeHHhIH no MHOrl1M H3MepeHl1HM K03<P<PHUHeHT Ka4eCTBa H3JlY
qeHHH npaônasarem.ao pasea 4; npa 3TOM YCJlOBHH 3KBHBaJIeHTHaR nosa 
M3nY4eHHH õyzrer 

Hj = 4Dj . (13) 

.~ 

~ 
<I>moeHc li ,lJ,033 H3JlY4eHH.R aa 3aIlJ,HTOH Haxo,n:HTCH YMHO:>KeHHeM nena


QHH" onpeztenaesrsrx epopMYJlaMH (lO) -;. (13), na e-d/À (6,Ep). rne
 
d - TOJllll;liHa 3al..l.U1ThI na OTpe3Ke paCCTOHHIDI MeJKAY MHmeHblO 11 HHTe


HMR cPparMeHTa i . 
JJ.wjjç/JepeH.ijUal1bHoe no YZI1Y pacnpeõenenue a.npOHOB or MHllleHH 

pecyrotueii TOtII<:OM. 3aBI1CliMOCTH À (0, Ep ) OT yrrra O H 3HeprHH npOTO
HOB HnH anep-caapanoa B pacsere aa O,n:IDI HYKJIOH npencrannensr aa 

Qrrn:CbIBaeTCH <POPMYJlOM pac.d. 

6 7 
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r": 'r PHC.4. 3aBHCHMOCTb ;D,J1HHbI ocrrafine
HWl aApOHOB B xceneae H 6eTOHe 

À«(}. Ep) OT yr'na HX asrnera () H3 

TOnCTOH: MHllIeHH (rrornorarena) AJIH 

paamomsrx 3HeprHH npOTOHOB, 60M

õapnapyrourax MHllIeHL: 

• .f -namrsre 3KcnePHMeHTaJ 
E p = 0,5 r3B, 6eToH; 

<, 
(.

t--f- peayns'rarsr o~eHKH+-
j

coaoxyrraocrs pesynsraroa 
3KcnepHMeHToB na YCKOpHTe

~ '~ l:\. nHX (rpYHT, õeroa) .~ 
'~-, 1\~ 140~, 

..; '-3 \ \ 
,.,f" I '''\ 
CD _ <,~, '\,'\. ~ '" 

4.0ECY)K,llEHME~ 120 -_~5"~~'tt 
....... , PE3ynbTATOB


"'if'~~~,
<, <,,,'too r '~';:., )laHHhle o noaasrerpaxecxax 

napaMeTpax nOnH li3nyqeHliR, 
ao npezrcraanenasre na a 

6eTOH . , ' ...... 
pnc.S, 

TaK)Ke B Ta6n.1 li 2, caanerens" CTBYIOT o TOM, qTO corrracae 
60 '"", 

Me)K,n:y peaynsrarassa 3xcnepa
o 20 40 60 ao 100 120 140 160 rso MeHTa li paCqeTa HaxO,n;RTCH B 

Yroll B • rPllJlYCIi OCHOBHOM B npenerrax K03<pqm-
IUleHTa 2. 3TO ne pacnpocrpaaa
eTCH aa yrnoBoepacnpe,n:ene

• nae a.n:pOHOB (pac.S) nI>R 60M
õapnaponrce MRllleHli npo'roaaxra, T.K. liMeHHO nna sroro crrysaa õsrna 
aaãneaa nenasaaa K03<P<PRUlieHTa (0,21) nepen xopaera B (2) aa ycrro
BliR aaanysmero ccrnacaa R3MepeHHhlX R paccsaraaasrx ,n:aHHhIX. MmKHo 
O)Klf,l];aTh eI.IJ;e nysurero cornacaa Me)K)J;y peeyrrsrarasra pacsera R axcnepa
MeHTa no BhIXO.u;y R yrnoaoxry pacnpenerreaaro a.n:pOHOB, eCJU1 yxecrs B 
pacsere 06pa30BaHRe qacnrn; <pparMeHTaMli nroporo nOKoneHRH, a TaK)Ke 
ynpyroe li xynoaoncxoe pacceaaae xacran, asmerarouiax as xnep B pe
sym-rare aeyrrpyrax B3aliMo,n:eHCTBRH:. O,n:HaKO li orracaaasrã B 12.3.9./ 

li YTOqHeHHhlH B HaCTOHI.IJ;eH paõore MeTO,n: pacxera napasterpoa nona asrry
qeHIDI naer B03MO)I(HOCTh c xopoureã ,n;OCTOBepHOCTblO oueaasars panaana

I•OHHYIO 06CTaHOBKY npa B3aliMo,n:eH:CTBliH peJIHTliBliCTCKliX anep c MliIlle I
HHMM. 

,'" \ .J 
! 

B 3~KnlOqeHlie aarop nsrpazcaer õnaronapaocrs JI.r .EeCKpOBHOH: M 
A.P.KpbIJIOi3y aa nonesasre o6cy~eHIDI peayrrararon pacsera, a r .5I.Kac

,,,I .1 
KaHOBY li A.n.qepeBaTeHKo sa npenocraanenae YKà3aHHhlX B TeKCTe 
peaym.raroa axcnepareenra. 
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KoMO'IKOB M.M. P16-86-186 
HeKoTopbie pe3yJibTaTbi HCcne.nosaHIDI pa.n;Ha.u;HOHHOH o6cTaHOBKH 
npH B3aHMO,IJ;eHCTBHH peJI.RTHBHCTCKHX .R,nep C MHilleHbiO 

BbmoJIHeHo cpasHeHHe pe3yJihTaToB 3KcnepHMeHTa c pe3yJihTaTaMH 
pac'leTa ,IJ;03HMeTpH'IeCKHX napaMeTpOB OOJI.R H3Jiy'leHIDI, OOJiy'leHHbiMH C 
DOMOI.UbiO $eHoMeHOJIOrH'IecKOH MO.IJ;eJIH B CJIY'Ia.RX B3aHMO,IJ;eHCTBID1 
npOTOHOB, aJih$a-'laCTHU H .R,nep yrnepo,na C 3HeprHeH 3,65 r3B/HYKJIOH 
c MHilleHbiO. Pacc'IHTaHHbie H H3MepeHHbie BbiXOAbi H yrnoBhie pacnpe.ne
neHIDI a.npoHoB H3 MHilleHH cornacyiOTC.R B npe,nenax 25 npoueHToB; 
,no3a H3Jiy'leHIDI - B npe.nenax Ko3$$HUHeHTa 2. BKna,n B3aHMo,neucTBHH 
<PparMeHTOB (BKJIIO'Ia.R HYKJIOHbi) H,npa-cHap.R,na yrnepo.na B BbiXOA a,npo
HOB H3 Me,IUIOH MHilleHH .IJ;JIHHOH l;j CM H .IJ;HaMeTpOM 10 CM COCTaBJI.ReT 
oKono 50 npoueHTos. OnHcaHHbiH MeTo.n pac'leTa napaMeTpos noJI.R H3JIY
'IeHH.R .IJ;aeT B03M0)1(HOCTb C XOpOilleH .IJ;OCTOBepHOCTbiO OQeHHBaTb pa,n;Ha
QHOHHYIO o6cTaHOBKy KaK B6JIH3H MHilleHH, TaK H 3a 3ai.UHTOH. 

Pa6oTa BbinoJIHeHa B OT.nene pa,nHaQHOHHou 6roonacHoCTH H pa,nHa
llHOHHbiX HCCJie.IJ;OBaHHH 011.HI1. 

Coo6uteHHe 06J.e.llHHeHHoro HHCmTyTa MepHbiX HCCJie)lOBaHHH. lly6Ha 1986 

llepeso,nO.C.BHHorpa.nosou 

Komochkov M.M. 
Some Results on Radiation Environment Investigation 
from Target Bombardment by Relativistic Nuclei 

P16-86-186 

The results of experiments and calculations by the phenomenological 
model in the cases of interaction protons, of alpha-particles and carbon nuc
lei at the 3.65 GeV/nucleon energy have been compared. Calculated and 
measured yield and angular distributions of hadron from the ~et ~ee at 
25 per cent accuracy. Contribution of the fragment interactions (including 
nucleons) of a carbon nucleus-projectile into the hadron yield from the 
13 em length and 10 em diameter copper target is as high as 50 per cent. 
The described calculation method of the radiation field parameters gives 
possibility to estimate with a good reliability the radiation environment 
both near the target and behind the shielding. 

The investigation has been performed at the Department of Radiation 
Safety and Radiation Researches, JINR. 

Communication of the Joint Institute for Nuclear Research. Dubna 1986 


