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(,~ ~1lJ npoeKT~pOBaH~e ~ 3Kc~nyaTa4~R YCKop~Tene~ pen~T~B~cTCK~X'i ,~' 
O''" I!";- ;< 

" . 
RAep Tpe6yeT HaAe*HWX MeTOAOB paC4eTa-pa3MepOB paA~a4~OHHO~.,

i~~I" 3;alll~Tbl. LlenblO AaHHO~ oaõoru , KaK ~ pa6oT'/1,21, RBnReTCR nony-re
t'~ l~ , ,J 

'\" "	 
:tJ, 

H~e 3Kcnep~MeHTanbHWX AaHHWX AnR npOBepK~ MeTOAOB paC4eTa /CM~,
lflJ.. 

,..f;~ ~, '~\ ~1 
,"" V'	 ~I, Hanp~Mep ~ /3,'11 / OCHOBHblX ~CT04H~KOB aropa-n-oro ~3nY4eH~R ~ M~,

lti i: .~! 
I"~ 

:rI 

,,.	 weHe~ ~ AeTane~ 060pYAOBaH~R, 06nY4aeMWX YCK6peHHWM~ RApaM~. 
(I' 

Ba*HbIM~ xapaKTep~CT~K.é;lM~ TaK~X ~CT04H~KOB ~3nyYeH~R RBnRIOTCR 

llil'l ').. nonHW~ BWXOA ~ yrnoBoe pacnpeAeneH~e BTOp~4HWX ~acT~4. TaK *e
'f' ....	 ~> 

>\	 'J 
7 

-/r: , ..... 

~lt	 

",~ 
.:j 

Ir KaK ~ B/1~ 3Kcnep~MeHTW npOBOA~n~cb Ha C~HxpO$a30TpOHe fla6opa
"	 s T~P~~ BbICOK'1X 3Hepr:.1~ OlJU1Vl B ny-ucax 'YCKopeHHblX RAep 4He ~ 12C 

c\,'l 

i~' ,i'\ ~ r: c 3Hepr~e~ 3,65 r3B/Hi'KnoH, xo ropue nanaria Ha MeAHYIO M~l1JeHb 
"'~ D}>Fi". 

" 'l'

paanepoa 0100x130 MM . reoMeTp~R 3Kcnep~MeHTa ,noKa3aHa Ha R..~c, 1 . 
'!	 

~~ .f 
~ Vlcnonb3yeMwe peaK4~~ aKT~Ba4~~ AnR aAPOHOB ~ ~x xapaKTep~CT~K~ 

\' ,{ YKa3aH~ B Ta6n.l. C nOMOlllblO aKT~Ba4~OHHWX AeTeKTopOB. YCTa~OB
I'" 

;s neHo, 4TO Há paC~TORHHRX OT 0,4 AO 2 M OT 4eHTpa M~weH~ ,Hapy~ 
".' i~ weH~R "aakoaa vr II He Ha6nlOAaeTcR ~ oxono 90% nepB~YHblX 4aCT~4 

~~ nanaer B 4eHTpanbHblC1 xpyr M~weH~ paA~YCOM 1,5 eM.
 

"', '\ "4
 ,lJ,~$<j)epeHL4~anb.Hbl~ BblXOA aAPOHOB Y [aAPOH/RAPo] ~3 M~lÚeH~ onpe
\. '~\ "'. AenRn~ ABYJ1R nYTRM~: 3aB~C~MOCTb yO OT yrna e - y6l[aAPOH/f1APO 

-' 4He/ cp.] , y c [aAPOH/ RAPO 12C/cp l ~ pacnpeneneuae y t aflO nOBepXHO
CT~ M~weH~ - Yd ( a~p'OH/RAPo4Hel, y~[aAPOH/RAPO 1~r /CM.p~c.l/. 

h "1	 

v\, 
,lJ,eTeK~opw 1,8 per~CTp~PYIOT nepB~4H~e RApa 4He ~ 12C nY4Ka ~ aA

'~f	 
. 2 

pouu , aune r aoume c TOP40B M~weH~ nnouranao 8 1 ~ S 8 = 78,5 CM ; 
~eTeKTopw 2-7 per~CTp~PYIOT ~APOHW c 60KOBO~ nOBepXHOCT~ M~weH~ 

~nOl1.laAblO 408 CM 2, a Ka*Aw~ ~3 AeTeKTopOB 2-7 - aAPOH~ c nnolllaA~i- 8 2 = 8 3 = ... 8 7 = 68 CM 2. OAHOBpeMeHHO c AeTeKTOP!3M~ Ha M~weH~ 
1-,	 ~ B 60 CM OT Hee B KayeCTBe MOH~TOpOB nOTOKOB nepB~4HblX 4aCT~4 

o6nY4an~cb AeTeKTopb~ ~3 anIOM~H~R ~ yr.nepoACOAep*alll~e B naAalO~~x 

nY4Kax 4He ~ 12C, 4TO n03Bon~no CBeCT~ K M~H~MYMY C~CTeMaT~4e
CK~e OW~6K~, CBR3aHHwe c BpeMeHHWM~ nonpaBKaM~ ~ onpeAeneH~eM 

OTHoweH~~ aKT~BHOCTe~. .I' , 
1. Vl3MEPEHVlE CE4EHVlÇ1 PEAKLlI-1I1 AKTVlBALlVtVt 

C ROMOlllblO TeneCKona ~3 ABYX CYeT4~KoB/21/c nnaCT~YeCK~M~ 
11:	 C4~I-;lT~nnRTopaM~ 5x5xO, 5 CM 3 npu nOH~~eHHO~ ~HT~HC~BHOCT~ nY4Ka' 

(_10 4 RAep/4~Kn} ~3MepRn~cb ce4eH~R peaK4~~ áKT~BaL4~~\ . 
12 C (4 He , x) 1C~ 12C ( 12C,x) llC. np~ 3TOM c4eT4~K~ paôorana B pe

*~Me COBnaAeH~~, ~ ~.'.n~Cb .• ~lCOAep*alll~X AeTeKTopa tABa·~~~... :.," . . . .. r'''iYl 
11I11""" .~ ." " •• ," ....~ .	 1
.,oQ\' ~., ~,~t.... k, >;' • .,.~. ''1;0 

;':;Ab~1[~h;,,':, " . L 



3Heprllle~ 511 K3B. OWIIl6Ka 1Il3MepeHIIlfl a~TIIlBHocTe~ 1Il30TOna 11C nplll 
~TOM He npeB~wana 5%. nPIllMe~b APY~IIlX 3apfl~~HH~X ~acTlIl4 (P d) 

Ta6JUuJ;a I. XapaKTepHcTHKH peaKIJ;HH ,rJ,JUI a~p,OHOB 

~l j 4 4	 ' 
.~ ;	 

B nY4Ke He 11I P, d, He B nY4Ke 12C õuna H,e3Ha411lTenbHa /He 
60nee 5%/. ~ Y411lTblBanaCb nplll onpeAeneHlIl1ll ce4eHIIl~ peaK411l~ aK~IIlBa
411I11I. 06nY4eHIIlfl yrnepoACOAep>KallllllX AeTeKTopbB npOBOA~nIllCb He Me
Hee 5 pa3 nplll pa3nlll4H~X IIlHTeHCIIlBHOCTflX /2-6/x10 4 flAep/4 I1l Kn, 

• 4TO IIlCK~104ano cnY4a~HYIO oWIIl6KY 11I n03Bonflno CAen?Tb B~BOA o~ 
OTCYTc..TBJ;111l npOC4eTOB r enecxoria , no Kpa~He~ Mepe, nplll- IIlHTeHCIIlB.-
HOCTflX < 5. 10 

4 
flAep/ 411lKn. _ 

H3M~peHH~e 3Ha4eHIIlfl ce4eHIIlfl a~l 11I a~l COOTBeTCTBeHHO peaK- , 
411I111 aKTJ;1Ba411l1ll 12C (4He ,x)ll(: 11I 12C (12C,x)11 G npu 3HeprlllflX uaner'ao
~~X flAep 3,65 r3B/HYKflOH OKa3anlllCb paBR~M~ /42+3/ M6 11I /57+4/ M6. 
B (17-,18/11l3MepeHHble aa01 ~ a c01 npa 3Hepr~fI~ flAep -4He ~ 12C 

2, 1 r3B/HYK.AOH oxaaanacs paBHblf':1~ /43,52:.3,5/ M6 ~ /60,92:.0,6/ M6 
COOTBeTCTBeHHO. B 3T~X >Ke pa60Tax C~CTeMaT~3~pOBaH~ A~HH~e YKa
3aHH~X peaK4~~ np~ MeHbW~X 3HeprlllflX ~ CAenaH B~~oA o TOM, 4TO " 
np~ 3Hepr~flX > 0,5-1 r3B/HYKnoH YKa3aHH~e ce4eH~~ IIlMelOT cba6ylO/·t 

~~\ 
3HepreT~4ecKY-1O 3aBIIlC~MOCTb. -nOnY4eHHble HaM~ peayns t aru nOATBep>K
AalOT 3TOT 4JaKT. 

An1E APyr~x ~cnonb3yeMblx peaK411ld 27Al(4He,x) 18F, 27Al (4 He,x) 24Na , PHc.I. feoMeTpHH 3KcrrepHMeHTa 27 2 18 27 I 12 24	 ' 
'AI(	 C, x) F , AI( C, x ) Na COOTBeTCTBYIOU\~e ce4eH~fI aKT~a /a/ H CXeMa pacrrOnO~eHHH Ae ()2 03 02 03 ' _ 
Ba411l~ ~ ,aa ,'a c ' a c onpeneneuu c noaouu.io Y>Ke 

r 

1Il3BeCTHblX ce-TeKTopOB /6/. 
\ 4~H~~ afl 11I a~1 . .unfl aroro CTOnKa ~3 yr-!1epOACOAep>KaU~IIlX ~ aIJIÓMIIl

HlIleBblX AeTeKTopOB OAHOBpeMe'HHO oõnyuanac s ~ ny-ucax 4He 11I 12C. 

C--~---'I--:-- ---,-- r  r"" T, --1 _ 
4ACTU4A nV4KA 

Ta6nHua 2. CeqeijHH peaKUHH aKTHBaUHHi_ v ll l	 12~90 Q 

AE:TI:~TOPbl Ic , 
~- 12AnH H~ep He H C2- 'til. 4"e f l'õ c 3HeprHeA 3,65 r3«/Hy~noH"He.'2 ~"• Ae,C 3- V:",/11 p

C _ MIIIWCHb .. 
;:
li:

i	 
J 
1HOME:PA / '(/	 c: 

~I f2~"567 &AETEI\TOPOe. t	 ~ 
:li: f ++~ 

"%-1 § f 
~ 

..t 
~ 

f f«: 
~ 

t t . 
fIle. 2. Pacnperrerrenae nsrxorra ~>- f f . ~.A 

PEAKUIDI '2~("H~,X)~- 21Al('''He,xl!4Na 

HGMEP,j 2 3 
~) í
6:j/6; 0,29 ± 0;Q2 0,40 ± 0,03 

G",
o·
~M6] 12,2 ± 1,2 16,8:t1,7 

PEÀKUIDI 27A1.Cf2C, X)i8 p· 27A1ct 2( ,)( )'1lcNa 

HOMEEi 2 -3 
0Oj/6c0'l 

c O,30:!: 0,02 0,44 f 0,03 

6 o; ()(61c 17,I:t 1,7 25.0:t 2,5	 

't>aAPOHoB Y ti 1 C rrOBepXHOCTH MH- I i
 
nrena AnH paSnH'tIHbIX 'tIaCTHIJ; ny-nca . ~ O.1~~L_-----L,-..L-,...l ,I.
1, "\ , 12 11 1 ;: :1 1, :; Ó 7 8 
E -? 20 M3B; peaKIJ;HH C(a, x)' C. 1l0MEP' AETEKTOPA. i 

a 

yxpenneuuux Ha Ka>KÀ0M 11I3 C411lHTIIlnnflT.oPOB 11I IIlMelOllllllX OAIIlHaKOBble
 
~ H~MIIl pa3Mepbl. AKTIIlBHOCTb ~3MepflnaCb Ha HIIl3KO$OHOBO~ YCTaHOB


/llopor peaRUHH JIHTepa. 6~ EaPEA..KUHff Typá,]IHTepai 
.[M6J [MaBJMaB Typa 

t 

i2Cla xlJc ',2.5z20I 5 ~20 5,6,7 . 

OC2 ,I3,~4, 

J 

21Al(a,x/8F	 
/ 

12z45 . ~452 7 15,,16 
,~20 8"'7 

z63 821ulQ,xl"Na 
10 ' >20 .9,10-,.11..... 

Ke y-'y -COBnaAeHIIl~ c ABYMfI KplllCTahnaMIIl NaJ(Tl) 6150x120 
'*'GOi =(42 :t3)Md, r=0~ =(57:t 4)MCS

11I 6150xl00 MM no perlllCTp~1Il1ll ABYX aHHIIlrlllnfl411l0HHblX y-KBaHTOB	 Cl ,\.k I. 
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+ O,l~• I l l 1 1 1 2 3 5 6 7 82 :3 'i 6 7 8 HOMFP AETE:KTOIJA, L
HOMED AETEKTOPA i 

PHC. 3. Pacrrtep;eJ1eHHe asrxorra PHC. 4. Pacrrpenerrenae nsrxozta 
ap;pOHOB y ti C noaepxnoc ra MH- anpoaon y ti3 C noaepxnoc-ra MH

IIIeHH AJ15I pa3JIHl.IHbIX l.IaCTHIJ; rryxxa , IIIeHH P;JI5I pa3JIHl.IHbIX l.IaCTHIJ; ny-nca , 
Ea~ 4~ M3B;' peaKIJ;H5I 21Al(a ,'x) 18 F.6 S s, -;;, 2Ó }bB; peaKIJ;H5I 27Al(a,x)24Na. 

ílocne o6JíY4eHI-1R 1-1 onpenene-um axruauoc r eâ 1-130TOnOB llC, 18F,
24 N 01U U 

a onpeAeJlRnl-1Cb OTHOWeHI-1R Ce4eHI-11-1 OTHOC~TeJlbHO Ce4eHI-1~ aa01 . ) ,
 
1-1 a c . AKTI-1BHOCTI-1 1-130TOnOB B 3TOM CJlY4ae onpeAeJlRJlI-1Cb c nOMo~b~
 

/ . 
T~aTeJlbHO OTrpaAYl-1pOBaHHoro Ha npOTRmeH1-11-1 HeCKOJlbKI-1X JleT OAHO-
Kpl-1CT8JlbHOrO C~I-1HTI-1JlJlR~1-10HHOrO raMMa-cneKTpOMeTpa c KpI-1CTaJlJlO~ 

N'AT (T!) paaneoox ~ 120x1 no MM 119/; 1-13MepeHI-1e aKTI-1BHocTelll 1-130TOnOB 
llC, 1-1 18F npOBOAI-1JlOCb T8t<me Ha YCT8HOBKe y- y -coBnaAeHI-1I:1. nOJlY-' 

4eHHwe oTHO~eHI-1R YKa3aHW B Ta6Jl.2. Ha OCHOBaHl-11-1 3TI-1X OTHOwéHl-11:1 
onpeneneua ce4eH~R pe,aK~1-11:1 aKTI-1B8~1-11-1 AJlR RAep 4 He 1-1 12 C c auep

rl-1el:1 3,65 r3B/HYKJlOH, 3Ha4eHI-1R KOTOpWX 1-1 YKa3aHW B T~6Jl.2. 

" 2. OnPEAEnEH~E BbIXOJJ,A AAPQHOB 

llocne 06JlY4eHI-1R AeTeKTopOB, YKã3aH'Hblx Ha puc . 1, 1-13MepeHI-1111 
áKTlitBHOCTI-1 KamAoro AeTeKTopa onpenenanacs BeJll-141-1Hbl q tij 1-1 q ej 

[ pacn/c/RAPO 4He /c 1 a a 

tij (A ti j =: _ AOjK).aOj/AOj. S q a i =: 1, 2, ... =: 8, j =:.1 , 2 ,3 ;a a a a o' /1/ 

f CTBeH~O B nYYK~ RAep 4He,Ha MI-1WeHI-1 1-1 Ha paCf:TORHI-1I-1 R = 60 CM .. 
OT Hee; S à[ CM ] - nnouians AeTeKTopa B nY4Ke' ..f.IAep 4 He ; K 
K03$$I-1~l-1eH~, Y4I-1TwBa~~1-11:1 BKJlaA OT nY4Ka 4He B a~TI-1BHO~TI-1 AeTeK

1' TOpOS NQ1 , 8 /K = O AJlR scex OCTaJlbHblX ner ex ropoa/". 3Ha4eHI-1e K 
.~ \ ~ AJlR AeTeKTOpo~ W1 paBHO 1, 8 AJlR AeTeKTopOB w8 K BW41-1CJlRJlOCb 

Ha OCHOBaHl-11-1 AaHHblx /20/ O Ce4eHI-11-1 Meynpyroro B3al-1MOAel:1cTBI-1R RAep, 

4 He C 3Heprl-1el:1 ~4 r3B/HYKJlOH 1-1 B npeAnOJlOmeHl-11-1 3KcnOHeH~l-1aJlb
Horo y6blBaHI-1R nepBVl4HblX RAep 4 He no AJlI-1He BAOJlb MI-1WeHI-1. C 3a

1 MeHoIII I-1HAeKCOB lia II Ha I1 C II $OPMYJlbl /1/ 1-1 /2/ CT8HOBRTCR cnpa

f SeAJlI-1BWMI-1 AJlR CJlY4aR 06JlY4~HI-1R MI-1WeHI-1 nY4KOM RAep 12 C C aHaJlO
rl-14HWMI-1 06bRCHeHI-1RMI-1 scex BXOA~~I-1X B HI-1X BeJlI-14I-1H. 

no A8HHWM q~j 1-1 q~ onpeAeJlRJlI-1Cb BWXOAW ~APOHOB C nOBepx
HOCTI-1 MI-1WeHI-1 y ~ij [aAPOH/RAPO ,4 Her 1-1 yrJlOBOe pacnpeneneuue BbIXO~l·. Aa aAPOHOB y~j [aAPOH/RAPO 4He/ CP] 

I, 

Y
tij q tij . S ,Ia j i=::1,2, ... 8; 1, 2, 3; /3/1 a a 1 a 

, ej _ ej . R 21 j e _ 15 o 30 o 135 o . - 1 2 3Ya - q a . aa ' - , •••• , J - , , , /~/ . 

r ne S i CeM l - nnouians i -~ nOBepXHOCTI-1 MI-1We:HI-1, c KOTOPO~ peruc r 
./, pupye r 8APOHbl i -1:1 ne r exrop ; R = .60 CM; ai YKa38Hbl B Ta6i1.1 • 
1 38MeHI-1B I-1HAeKCW lia II B /3/, /4/ Ha I'C I~ nOJlY41-1M COOTBeTCTBY~~l-1e 

BWXOAW ~JlR CJlY4aR 06JlY4eHI-1R MI-1WeHI-1 RApaMI-1 12C\ 
11, 
J 

. B $opMYJlaX /1/-(4/ I-1HAe~c j YKa3wsaeT HOMep HCnOJlb3yeMo~ 
pe8K~1-11-1 /cM.Ta6Jl.1 ,2/, I-1HAeKCW i, e - COOTBeTCTBeHHO HOMep Ae

\ 
TeKTopa Ha MI-1WeHI-1 1-1 yrOJl BWJleTa aAPOHOB 1-13 MI-1WeH~ /pl-1c.1/. 

t'l 3Ha4eHI-1R Ce4eHI-1~ AJlR I-1CnOJlb3yeMwx peaK~1-11:1 8KTI-1Ba~1-11-1 AJlR 4aC
f'· 

TI-1~ nY4Ka a~j, a oj / j = 1,2,3/ npl-1BeAeH6I B n. 1 1-1 B raõn. 2. 
CYMMI-1PYf! 3H84eHI-1R c Y tij 1-1 41-1CJleHHO I-1HTerpl-1pYR Y ej,. nOJlY4HM I-1HTer

~AtT~~A nVliKA

+ i _ y~f, 12Cr 2 ~ 'f!l, '+He 
10f.-t + 

'lr
94/ / / 

3 - p. p 

+ t 
t i'e'l' ~ + r+f ~ +.. I + "I::J t + + t

{ = 1 

+ + .1- ~ .1; _ 

! q,! + + t + 
> + 3 

q ej =:" Aej a oj / AOj . se=: 15 o 30 o =: 135 o J' - 1 2 3 /2/ PHc.5. YrJIOBOe ~acrrpegeJ1eHHe t ra a a a o' " .... , -" ,_ 
/- . ap;pOHOB y e1 H3 MHIIIeHH. nna pa3

o' tí e· . 0.1íJ, +\;1r ne A a Aa1J, AaJ[pacn/c'RAPoJ - aKTI-1BHOCTI-1·npl-1 6eCKOHe4HOM , : JIHl.IHbIX l.IaCTHIJ; rryxx a , s, 2:~O M3B; 
0,06 L,-J_--'-_--..L_-L__::';----;;::;--- I I 

BpeMeHI-1 06JlY4eHI-1R Ha OAHO RAPO AeTeKTopa, 06JlY4eHHoro COOTBeT- I peaKIJ;WL 12 C(a,x)11 C. 15 ~O ~5 60. 75 so .:15' 120 n'i 
r.. SO 
t4 5 

t· 
.~. 



r J tijpanbHble	 3Ha4eHlIIR BbiXOAOB aAPOHOB y tj, Y tj 11I Y a , Y. ej COOT-
a c f 

BeTCTBeH~o B yrn~ 4nlll 3,57" Ha OAHY nepB1II4HY~ 4aCTlIIUY /4actlll 
~y nY4Ka/. • 

3Ha4eHlIIR yti3 ~ yOS AnR aAPOHOB B IIIHTepBane 6-20 M3B onp~Ae
neuu 11I3 q us 11I q 03 AnR peal<QIIIH 27Alta.x) 24Na C BbI4eT0}4 sknana 
aAPOHOB C 3HeprllleH E > 20 M3B; '3Ha4eHIIIR q tiS />20 M3B/ 11I q e3 
/ ~20 M3B/ onpeqeneau alll; q ti 1 11I q 01 AnR peaK~1II111 -'l2C(a. x) 11c'. 

~ 8 60nbWlIIHCTBe cnY4aeB MOHIIIToplllpOBaHlIIe npTOKa 4aCTIII~ nY4Ka 
10 [nepBlII4HaR 4acTIII~a/c] npoBOAlIInOCb TaKme C nOMd~b~ 1II0HIII3a~1II0H

HOH.. Ka~ePbl/211 /pIllC. 1/. Cpa8He~lIIe (o C Benlll4l11HáMlII (a~jjA~j . 8.0)-1, 
0~J/Ai 80 ) - 1 B $OPMynax.!1/'0(2/ o6~apymlll~ano pacxomAeH~e 
-.:te õonee 5-10%. 3Ha4e~IIIR y tIJ, Y J , Y tJ , Y OJ npenc r aaneuu Ha 
plllc.2-5 11I B Ta6n.3. 

\: 
Ta6JIHu;a 3.	 3Hae~Hl1H BbIXOP;OB anponon Y t'J (ap;poH/1.IaCTHu;a nY1.lKa.4TT] , 

H Y Jrap;poH/1.I~CTHu;a nY1.lKa03,57 TT] c 3HeprHeli E a 
H3 Me,ll,Holi MHweHH i> I OOx.1 30 MM, o6JIY"lJ:ae~oli npOTOHaMH, 
Hp;paMH 4He H 12C c 3HeprHeli 3,65 f3B/lrYKJIOH 

'2CCQ,XJi1C, {, 21At(~'XJ1~F, e2"'Ae(a,~l"Na, 3p~,xacrana f 
nyl:lRa Ea , .MsB 6'+20~2o- ~4~ 

iiJ./ 

t j [ [1 apOH j 4,7:t 0,7 1,8 ± Q,43,5±0,5:Xl) npOTOH~"'1í p 1,-1 
9 j [ a âvon ] I ,4 ± 0-3,4,8±0,7 3,8 ± 0,6Yp npOTOH-3,51X 

-. ytj [aapOH J 7,3±I,I,I4,6±2.2~8, 7 ± 2,8cJ.- IjHeolfJ[
 

ytj/ytj
 4,1± 0,84,2 ± 0,84,0± 0,8
J.. .p " -4He. 

[aapOH ] yJj I8,3± 2,7 12 ,I"±- 1,8 5,9± 0,9líNe'3,51~ 

ysj i y 9j , 3,8± 0,8 3,2 t 0,6 ~,0±0.,8ri- 'p 

tj [adpOH] 36,3± ,5,4 22~ 4\ ,. , 47±"?yc . 12C o14Jf
 

ytj/ytj
 I2,2±2,5IO,4±2,I101:2
C p120 

ej	 ~ aõso« ] --,32±544 ±7y C 12C 0 3, 571f
 

y8j/yBj
 
" 

-
<li 9,2± 1,8	 8,5±1.7

C p,
__ I 

~/ p	 6ue3YJIbTaT p;aHHoH pa OTW. 

6 

'\
 

'I'
 
... II 

:-. »
i 

r' 

BblBOAbl 

3Ha4eHlIIR BblXOAOB Y t1 B yron 4" C 3HeprllleH"~, 20 M3B YBen1íl4111
,nlllCb B /4, O~O, 8/ paaa Am~ R,gep 4He 11I B /1 0.!.2/ pas a AnR snep 12C 
c 3HeprllleH 3,65 f3B/HYKnoH no cpaBHeHIII~ C BolXOAo,M aAPOHOB AnR 

,npOTOHOB C 3~epr~eH 3,65 f3B /Ta6n.3/. 
, Anfl paCCMaTpIllBaeM~X B AaHHO~ pa60Te ycnoBIIIH o6nY4eHlIIR MlIIweHIII 

/Ton~IIIHa no nY4KY 116 r/cM 2/ B~XOAW ~APOHOB C 3HeprllleH ~20 M3~ 
Ha OAH.O Heynpyroe B3a!llMOAeHCTBlIIe 4aCTIII~bl nY4Ka -oxaaanuc s paa

<~ .HbIMIII: AnR npOToHOB - 8,3+1,3 [ anpoa/nporoul , AnR RA~P .4He 
~f ,: .-25+4 (,aAPoH/RAPO 4He] 11I AnR nnep 12C - 55+8 (aAPoH/RAPo 12C].
 
I -	 . 

I~ AaHH~e o ce4eHlIIRX Heynpyroro B3a~MoAeHcTBIIIR 4aCTIII~ nY4Ka c RA-

Jí pOM MIII~eHIII onpeneneuu 11I3 /20,22/, ~
 

B / 3 ~. , , npOBOAIIITCR AanbHeHwee 060CHo~aHlIIe 11I COBepweHCT~OBaHlIIe
 
~ MeTOAa 3KBIIIBaneHTH~X np6TOHOB /M3n/.
 

KaK BIIIAHO 11I3 .puc , 2-5, OTHOCIIITenbHoe oacnpenene-u-e BblXOAa 
aAPOHOB C nOBepXHOCTIII MlIIweHIII 11I ~opMa yrnoBoro pacnpeAeneHIIIR 
nPlllQnlll3l11TenbHO oAIIIHa~oBbl AnR flAep-CHapRAOB P, 4He, 12é. 3TO 

~	 CBIIIAeTenbcTByeT o ~oppeKTHocTIII npeAnonomeHIIIR B M3n nOAo6l11R ~op

M~ y~no~lx pacnpeAene~IIIH Tex IIIn~ IIIH~~ xapaKTeplllCTIIIK honR 1II3ny
4eHlIIR BTOpIll4H~X 4~CTIII~ OT ~POTOHOB, RAep 4He ~ 12C. 

YrnOBble pacnpeneneuaa Y j, nonyveuaue B AaHHoH paõor e, õonee 
.v, 1f130TpOnHbl, 4eM yrnoaue pacnpeneneuua 3apRme'HHb1X 4aCTIII~ /21/ 

nonY4eHH~e B AaHHOH pa6QTe 3Ha4eHlIIR ce4eHlIIH peaK~III~ aKTIIIBa
.	 4 12 I 

~1II111 Ha an~MIIIHIIIIII 11I yrnepoAe AnR RAep He 11I C MorYT 6~Tb IIICnOflb
30BaH~ AnR MOHIIITop~pOBaHIIIR 4aCTIf1~ nY4Ka nplll peweHlII1II APyrlllx Bon
POCOB B 06naCTH ~1II3111KIII 3a~MTbl 11I A03I11MeTpllllll, a TaKme APyrHx nplll
~naAHblX 3aAa4. 

B 3aKn~4eHlIIe aBTOp B~pamaeT 6naroAapHOCTb M.M.KoM04KOBY 3a 
.... 

nOCTaHO~KY GaAa4111 11I nOCTQjlHHY~- nOAAepmKY- paõoru , f. H,. TIf1MOWeHKo 
.~, 3a nOMO~b B onpeAeneHlII1II ce4eHlIIH peaK~~H aKTIIIBa~lIIl11. ABTOP TaKme
 

6naroAaplllT B.E.AneH~IIIKOBa, De EH rBaHa 11I A~H.Pe3Y~IIIKa 3a nOMO~b
I· B npoBeAeHlII1II 3KcnepIllMeHTOB.
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Determination of the Yield and Angular Distribution 
of Hadrons from Thick Copper Target Irradiated by· •ae 
and 11C at 3.65 GeV/Hucbion 

The yields and angular distributions of badrons from 
copper target irradiated by 'He and 11C: at 3.-65 GeY/nueleon 
have been determtned. The hadron yields have be~n ..asured 
~th aptiv~tion detectors using reaction. 1~a.s) 11e · . 

Al(a,s)18 f' and 17 Al(a,I) 14Na in the energy r-ange of haclroas 
i -~ ~·~~ E~ 45 MeV and 6 :) ·E" ~20 HeV •. Coaparison baa 

.....-.. w~th the results of s1a1lar experu.ent on 3.65 ·aev 
·;i:_..l!oila.• ~ ~ absolute cross sections for activation reac...: 

)~, 1fc(12 C,z)uc. a'Al( "Ht~s)''r, 
, A1(4He. z )84 Na • 2Y AI( 11 C, z)"Na have been 

't ~'{a!~'W1•!:~~. for nuclei 4He and . 12c at 3.65 GeV/nucleoa. 

ftMtiaadoa 11-.s been performed at . the. Department 
and Radiation Researcbes, JIRR. 
t•titute for Jlucleu ae ... rcll • ...._ ~91J 




