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Pea K~HH ¢parMeHTa4HH HAe p nOA AeAc TBHeM 4aCTH~ B~COKOA 3Hep
rHH e~e AaneKH OT nonHoro YlX nOHHMa HHH, Paspa60TaHO MHor o Teope 
TI14eCKI1X nOAXOAOB, HO HYI OAHH 1'13 HYlX He OXBaT~Ba eT HBneHH e 4enYl
KOM. AnA paSnYl4HblX 3Heprl'lA i1 Macc ¢ parMeHTOB npl1Me HfllO TCfI pa3
nl14H~e MOAenH /paBHoBeCHoe I1Cnape HHe, r opfl411e AB H~~HeCA HC T04
HI1KH, ¢a30B~A ne pexoA ~HAKOCTb-ra3. B HYT pHflAe~H~A KaCKaA 
11 AP./ /I /. ~anbHeAwHA nporpecc B 3TOA G~CTpO pa38H8a~eAcA 06
naCTH Tpe GyeT nonY4eHHR H08oA. Gonee AeTanbHoA I1H¢OpMa~HH 
o 8 3aHMOA eAcT8111'1 HAe p. 

H H~e npeACTa8neH~ AaHH~e, nonY4eHH we B pHAe 3KCnepI'IMeHT08 no 
Yl 3y4eHH~ ¢parMeHTa4HH AAep B nY4Ke penATHBYlCTCKHX a-4aCTI'I4. Pa~ 

He e G~nl'l onyGnl1KoBaH~ pe3ynbTaTbl no 8~XOAY nerKI'IX ¢parMeHTOB 
OT l H AO 4He AnA HeCKOnbKYlX AAep MHweH eA OT 12C AO 197Au/2- 4 /. 
AaHHaH paGoTa ABnAe TCA npOAOn~eHl'leM HaWHX npeA~AY~I1X paGoT 1'1 no
CBfI~eHa nonY4eHYlIO Ce 4eHI'IH 06pa 308aHI1A 6He. 6Li, 7Li YI BLi B AHa
na30He KHHeTH4eCKOH 3HeprHH 5 0-250 M3B npl'l B3a HMoAeAc T81'1H 4He 
C KI'IHeTH4eCKoA sHepr HeH 3,33 r SB/HYKnoH C AApaMH I08Ag H 197Au. 

3KcnepHMeHT 6~n n pOBeAeH Ha CI'IHxpQ¢a30TpOHe O~R~ Ha YC TaH08
Ke/ 5/ C HcnonbS08aHHeM MeTOAHKH TOHKOH BHYTpeHHeA MYlWeHH. BTO
pH4H~e 4aCT1'I4~ perYlCTpH PYIOTCfI ABYMA TeneCKonaMH, COCTOfl~HMH Ka~

A~A 1'13 weCTH nonyn p08oAHHK08~X AeTeKTopOB Ton~HHoA OT 
150 AO 4000 MKM H paGo4HMH nn~aARMH 1-2 CM2. PasAeneHl'le HYK
nHAOB no Macce H 3apAAY AnR Zf = 2-3 H Af = 6-8 nY4we 1% 8 pac 
CMaTpl18aeMOM AHanaSOHe KHHeTH4eCKOH 3HeprYlH, AGconlOTHoe MOHH
TopHpOBaHHe nOTOKa nepBH4H~X a-4aCTH4 oc~eCTBnHeTCA OAHOBpe
MeHHOH perHCTpa4Y1eA npOAYKTOB ¢parMeHTa4Y1H H ynpyroro ad-pac 
CeAHI'IA 1'13 AOnOnHI'ITenbHOH nneHKH AeHTepHp08aHHoro nonH3THneHa, 
HaKneHHOH Ha n08epXHOC Tb paGo4eH MHWeHYI/6,7/. 

30flOTaA 'MHweHb HMee T TO~HHY -2 MKM. a cepe6pHHaA -3 MKM. 
Anfl TaKHX TOn~YlH nonpa BKH Ha HOHYl3a4HOHHoe TopMo*eHHe 1'1 MHoro
KpaTHoe pacceAHHe 8 TOPH4H~X 4aCTH4 8 MHweHH AnR H30TonOB nl'lTHR 
COCTa8nR~T He 60nee 4% / B XYAweM c n Y4ae. TO eCTb AnA BLi C SHe p
r HeA 50 MsB 3,8%/, YI B Ta6nH4~ 3TH nonpaBK~ He BHoc~nHCb. 

B Ta6n.1-12 npHBOAA TCR ~HB a pHaHTH~e HHKnlO3H8 Hwe ce4 eH HfI 
E (d3a/d~p) AnR Tpex yrnoB na60paTopHOH CHCTeM~ 450 ,900 H 1350 
B 3aBHCYlMOCTI'I OT K.HHeT ~4ec Km1 3Hepr HH ¢parMeHTOB. B Ta6nH4ax

© 06be,Q1lJteol-lUll KlICTH'l'yr Me >lCCJleAoa;tuKA AY1Su, 1985. YKa3aH~ C Ta TYlCT ~4eCKHe OWH6KH . Ow~6Ka a6con~THoro MOHH TopHpOBa
• HHR COCTa8nReT AnR ce pe6pa -1 5% , AnA 30nOTa -20% . 
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TA 611VlIA 1 
11111 111 E~b AIJ ( 7 9 , 1 9 7 ) 
!l ~6.y rO n= H,0 rPA.Q 

HE I 2, 6 ) 

C E 4EH~E~OW~6KA 
116 o I13S'&.C 3 ·Cp-1 

Ll I 8 I " 
CE '1E HIo1Et O Ill"'6I(A~ 

U' 3, 6 ) 

CEy E H ~~!0 ~ ~ 6 K 11 
116 0 ,'136 .~ .CF 

X10 

65,45 ± 3,04 
52,59 t 2,64 
45,14 ! 2,3 8 
'('1,84 ± 1 ,93 
26,3 4 !. 1,7:5 
27.,6 3 ! 1,57 
21,11\ :!; 1,49 
16,06 ! 1,80 
13 , :n ! 1 ,14 
10,1 5 to 1,32 
8,61 ± 0,913 
7, :53 ! 0 ,81 
6,O9 ! O, 73 
6 , °1 t 0,76 
5,89 t 0,70 
4, HI t ",62 
3,69 t 13,53 
3 ,O2 t. 21,48 
2,68 1 fII,42 
'2,65 ± 0,45 
2,22 ! 0,31 
2, 14 1"- O,35 
1,93 i O,33 
1 ,60 ! 91,23 

t,64 1. 0,33 
' ,32 t 0,30 
1, t 3 ± 0,22 
1 , 19 t 0,23 
1,22 1. O,28 
O,95 ~ 0,13 
QI,83 :1' 0,18 
0,87 ! 0,19 
O,61 :i 0,18 
",76 ± 0, 18 
0,71 ! O,16 
O,64 1 O,15 
0,66 ± " , 16 
O,62 ! 0,09 
",6~ t O,09 
? ,61 t 11\ , 19 
QI"e ~ 0,16 
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46,0 
53 , 0 
58,0 
63,0 
68,('1 
73,0 
78,0 
83,?! 
BB,0 
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108,0 
1 13,0 
11 8 , ~ 
! 23,0 
1'] 8, " 
13 3 , ~ 
13 B , (l! 

143, ~ 
148,O 
] 53,91 
158,0 
163, " 
168," 
173,fII 
17 6," 
lin ,0 
186,O 
193,0 
196,0 
?~3,0 
']08,0 
2 13," 
216,O 
223,0 
228,O 
233, " 
'238,0 

115,44 
42,56 
29,16 
19,97 
19,69 
14 ,2" 
ll'1,5A 

9 ,61 
7,64 
6,82 
5,41 
4,29 
4,23 
3,57 
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0,62 
~, M' 
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Ii, <1 " 
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:n 
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3HEprll1~ 
"13B 

4 1 , IJ 

46,11J 

5 1 ,0 

56,O 

6 1 ,0 

6 6,O 

7 1,O 

7 6 ,0 

8 1 ,0 

86,0 

91,~ 
9 6 ,0 

101, '" 
106,0 
111,0 
116,0 
12 1 , ° 
126,O 
131,0 
136 , 0 
1 41 1,0 
146, O 
151 , O 
156 , O 
16 1, 0 
166 , O 
17 1 , 0 
116 , 0 
18 1 , e 
186 ,O 
191, o 
19 6 ,0 
2 0 1 , O 
'206,0 
2 11,0 
'1 6 , O 
22 1, e 
'26,0 
2:5 1 , III 
236 ,0 

Lt l ,, 71 

CE~EH~E~OW~6KA 
MS.,13 S Z• J3, cp-t 

'0 0 
108,54 

6 0 , 2 1'1 
69,2~ 
49,63 
46,6' 
37, 03 
27, 3 1 
2:5 ,63 
]8, 19 
11,62 
11,se 
10,2(1' 
9,35 
6,64 
5,8' 
4,2'7 
4,39 
3 , 17 
2 , 96 
2 , 1:5 
2, <1 1 
2, 57 
2 ,3' 
2 ,5~ 

1,"
0 , e e 
1 ,2 ! 
1 , 1 , 
1, . 2 
0 ,7~ 

1 . 03 
3,56 

, 0,e 7 
O,5 4 
0 ,J 8 
0. 70 
O, 69 
0, 6 91 
0, ) 1 
0, 1~ 

t 3,H 
t ",,9 
t 2,89' 
t 2 ,32 
t 2 ,2P 
! 1 19 2 
± 1 ,62 
:! 1,4 8 
! I , 'H 
t 1 , III 1 
t O,99 
:t O,91 
t 0,fl.7 
:t " t 72 
± ", fi ll 
i 0,5 7 
t fII, 57 
:t " , 5:5 
i 0 , 46 
~ 0, 39 
:t 0 , 41 
.t " , 4 1 
t ", 39 
± 0,4 e 
t 11',., 4 
% 0,'-2 
~ O,' 7 
t O,26 
t 0.JIl' 
% e,'2~ 

t 0 ,? 4 
i' 0, 18 
t ",22 
:! " , 18 
t e , 14 
t " , 1 9 
t " , 19 
t " , ttl 
t 0,13 
:! O,"'9 

M 6 • '1 3 sa. ~ 
X U' 

26,94 t 
24,2 7 :!; 

17 ,21 t 
15,0 8 t 
9,18 t 
9,o7 t 
8 , O1 t 
7 ,o5 l' 
4 , , 1 ± 
4,O4 ! 
:5,3 4 ! 
2,25 :l 
1,61 ! 
1 ,60 t 
1 ,'1':' * 1 , 18 t 
1 .43 t 

O, 4 6 t 
0 ,72 t 
0, 8 :5 ± 
0 , 69 t 
0 , 87 t 
0, '0 ± 
", 12 t 

3 • C p

1,79 
1,64 
1,35 
1 ,23 
o,98 
0,92 
e,e5 
0, 78 
O,60 
0,57 
0,51 
O,42 
0,36 
0,34 
e' , ' 1 
0,313 
0 , 31 
e ,t8 
~ ,23 

0 , 23 
" ,2 1 
0 ,23 
0, 14 
"', 08 
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HO MEP 3 HE PriA A c E 1.4 E H!1 E.t 0 hI..., Ii K A CE'1 E H ~' E !O WY1 5 I<A 
T 0 41H1 M3R 1'16' Mgrf2. c3 • CP-~ M6' "'3 R-2.. c3 • Cp-i 

XlO 5 Xl8 S 

1 36 ,0 2 5 ,57 t 1 ,2 7 46 , 5 5 ~ 1 , 7 1 
2 15 , 01 ~ 34, O5 :!: 1 , 42 4 1 , " 0~9'" 
3 46, 0 12, 9 0 ~ I1!,RS 22 ,O 7 ± 1 , ' ~ 
11 51, 0 8 , J7 ! O,6 6 16 , 9 9 ! 0 , 95 
5 56, 0 6 , 1 1 t 0, <; 5 12 ,57 :. ~ ,7 9 
6 61 , " 4 , 3 2 1 ",46 8,33 ± 0 , 63 
7 6 6, '(' 2 ,9Q ! 5,68 ± 0 ,5 1" ,37
8 7 1 , 0 2 , 6 5 t ~,34 4,6 1 ± O,45 
9 76,0 1 ,1:5 t ", ? ~ 3,16 t 2', 36 

10 81 ,'" 1,4V' ± O,24 2,93 ± O,35 
1 1 86,0 1 ,201 ! kI,?3 1,72 ± O,26 
12 91,0 " ,47 ! 0, 14 1 , 12 ±. 0,21 
13 96,0 0,99 .t 1!,20 1,11 ~ 0,21 
14 1 t: 1 , " 0,311 ! " , 12 O,75 :t 0,1 7 
15 1?6,0 O,34 !. ~, D O,79 ± 0,17 
16 1 11 ,0 '"' ,27 t ~, :'19 O,65 t " , 16 
1 7 1 16, " ~,27 t 0, 17 0,41 ± 0,13 
18 121,0 0,21' ± ~ , 1 :> 1'),50 ±. "',13 
19 126, O ~,"'7 ! ~,""5 0,48 ±. O,1 3 
H 131, 0 " , 19 t 0, ~a "',37 t '" , 11 
2 1 136,O '" , t e- ! 0, ?Ie 1",38 t 0,16 
22 14 1 , '" 0 ,06 .% 0,0 4 :t "',170,A!4 
2j 146,2 0, P' i 0,11 
201 151,0 1'1,12 ± 0,06 
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TA6 I1 VL\A 6 

Ml,1WFHb ,6 U(79.191) 
nA6.yrOn=135," rPAA 
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19 13 1,01 t 0,(116 t 0 ,04'" 17 ",07 
a 136,O "', H I 0, ee * 
2 1 t aU," 8 , 18 t 0 ,0B 
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B 06'eAHHeHHOM HHCTHTYTe AAepHWX HccneAoaaHHH Ha~an 
BWXOAHTb c60pHHK "}{pam1Cue coo6UjeHuR OJ1flJ1". B HeM 
6YAYT no~aTbCA CTaTbH, cOAep*a~He 0pHrHHanbHwe HaY~Hwe, 
Hay~Ho-TexHH~ecKHe, MeToAH~ecKHe H npHKnaAHWe pe3ynbTaTW, 
Tpe6ylOlltHe CPO"lHOH ny6nHKaltl1H. 6YAY"I11 "IaCTblO "Coo6llleHHH 
OHRH", cTaTbH, 80weAWHe B CfioPHHK, HMelOT, KaK H APyrHe 
H3AaHHA OHRH , cTaTYc ~H4HanbHwx ny6nl1Ka4HH. 

C60pHHK "KpaTKHe co06~eHHR OHRH" 6YAeT BWXOAHTb 
perynRpHo. 

The Joint Ins t i tute fo r Nuclear Research begins publi
shing a collection of papers entitled JINR Rapid Communi
cations which is a section of the J INR Communications 
and is intended for the accelerated publication of impor
tant results on the fol lowing subjects: 

Physics of elementary part icles and atomic nuclei. 
Theoretical physics. 
Experimental t echniques and methods. 
Accelerators. 
Cryogenics. 
Computing mathematics and methods. 
Solid state physics . liquids. 
Theory of condensed matter. 
Applied researches. 
Being a part of the JINR Communications. the articles 

of new collection like all other publications of 
the Joint Institute for Nuclear Research have the status 
of offiCial publications. 

JINR Rapid Communications will be issued regularly 
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0pMHHMaeTCA nOAnHCKa Ha npenpMHTW H C~eHHA 06~eAMHeHHOrO MHCTMTyTa 
AAepHWX HCCneAOBaHMH. 

YcTaHoaneHa cneA~aA CTOHMOCTb noAnHCKH Ha 12 MecA~ea Ha M3AaHMA OM~H , 

aKnO~aA nepecwnKy, no OTAenbHWM TeMaTM~CKMM KaTeropHAM : 

HH,IIEKC 

1. 

2. 

3. 

4 . 

5 . 

6. 

7. 

8 . 

9 . 

10. 

11. 

12 . 

13 . 

14 . 

15. 

16. 

17. 

18. 

19 . 

TEHATHKA 

3KCnepMMeHTanbHaA .MSMKa BWCOKMX 3HeprHH 

TeopeTM~ecKaA •M3MKa awcoKMx 3HeprMH 

3KcnepMMeHTan~HaA HeHTPQHHBA .MSMKa 

TeopeTH~ecKaA •MSMKa HM3KMX 3HeprMH 

HaTeMaTMKa 

RAepHaA cneKTpocKOnMA M paAHOXMMMA 

~SMKa TA*enwx MOHOB 

KpHoreHMKa 

YcKOPHTenH 

AaToMaTH3a~HA o6pa6oTKH 3KcnepMMeHTan•Hwx 
AaHHWX 

Bw~HCnHTen•Ha~ MaTeMaTHKa H TeXHHKa 

XH-A 

TexHHKa ... s .. ~ecKoro 3KcnepHMeHTa 

HccneAoaaHMA TaepAwx Ten " *"AKOcTeH' 
AAePHWMH MeTQAaMH 

3KcnepHMeHTan~HaA •HSMKB AAePHWX peaK~HH 

npH HM3KMX 3HeprH~X 

,lloSHMeTPMA H .HSMKB Sa~HTW 

TeOpHA KOHAeHCHPQBBHHOro COCTOAHHA 

Hcnon~soaaHMe pesyn~TaToa " MeTOAOB 
• YHABMeHTBn~HWX ... SH~CKHX HCCneAoBaHHH 
8 CMe.HWX o6naCTAX HayKM H TeXHMKM 

EiH~H3MKa 

UeHa llOAnMCKM 

H~ 

10 p, 80 Kon. 

--
17 p, 80 KOn . 

---
4 p. 80 KOn, 

---
8 p . 80 Kon. 

--
4 p. 80 Kon. 

---
4 p, 80 Kon . 

--
2 p, 85 KOn. 

--
l p , 85 KOn . 

---
7 p. 80 KOn. 

- -
7 p , 80 KOn . 
---
6 p . 80 Ko n . 
--
p, 70 KOn. 

---
8 p , 80 KOn . 

---
1 p. ]0 KOn . 

--
p . 50 KOn . 

--
p, 90 KOn . 

--
6 p . 80 Kon . 

-
2 p . 35 KOn . 

1 p. 20 KOn. = ~ ~ ::s: noAnMCKa MO•eT 6wT~ ~OpMneHa C _,..,6oro MeCA~a TeK)'IIIero roAa . 

::S a- ' 1 no aceM aonpocaM ocPQpMneHHR noAnHCKM cneAyeT o6pa~aTbCA a M3AaTenoCKH;; 
:S: >a OTAe~ OHRH no aApecy : 101000 HOCKBa, rnaano~TaMnT, n/A 79 . = t:= co 
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Ce 4eHHH o6pa3oBaHHH H30Tonos renHH H nHTHH 
npH B3aHMOAeACTBMH anb~a-4aCTHU C HAPaMH cepe6pa H 30noTa 

lbMe peHhl HHKn103 HBHble ce4e HHH o6pa3 0B aH HH ~parMeHTOB 
6He , 6Li, 7Li H 8Li c KHHeT H4eCKOA 3He prHeA OT 50 AD 250 M3B 
B peaKUHHX 4He + 108Ag 11 4He + 197 Au npH KHH eTH4ecKorr 3He pnm 
4H e 3 , 33 f3B / HyKnO H. flpHB OAHTCH Ta6nHUbl Ce4eHHH ,IJ,Jlll Tpex 
yr noB Bhlne Ta ~parMeHT OB B na6opaTOpHOH CHCTeMe 450 , 9QOH 1350 , 
Ce 4e HHH HpHBOAHTC H B 3aB HCHM OCTH OT KHH eTH4eCKOH 3He prHH 

~parMeHTOB. 

Pa6oTa BbiTIOnHe Ha B na6opaTOPHH BbiCOKiiX 3He prHA 0115II1. 

CooCim,eHHe 06beAHHeHHOrO HHCTHTyTa l!,[lepHblX HCCJie,[IOBaHHH. Jly6Ha 1985 

flepeBOA O.C.BHnorpaAOBOH 

Abashidze L.I. et al. Pl-85-491 
Differential Cross Sec tions for the Formation of He lium 
and Lithium Isotopes in the Interaction of a -Particles 
with Silver and Gold 

Inclusive cross sections of 6He, 6Li, 7Li and 
8
Li fra g

ment production have been measured for interac tion of 4He 
with 3.33 GeV/c kinetic energy with Ag and Au targets for se
condary partic les in the 50-250 MeV energy r a nge . Tabl e s of 
cross sections are present ed for three 45°,90Dand 1350 frag
ment emission angles i n lab.system a s a funct ion of f ragment 

kinetic ene r gy . 

The inve s tiga tion has been performed at t he Laboratory 

of High Energ i e s, JINR. 
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