


B pa60l.e /'/ PaCCMOTpeHa B03MOXHOCTb OAHOBpeMeHHOrO Y C K O p W m  

B U30XpoHHOM IJUKJ'IOTPOHe nOJIOXUTeJIbHbIX H OTPHUaTWIbHbIX HOHOB On- 

HOrO H T o r 0  Xe WeMeHTa,  H W H M e P  nPOTOHOB H H- -HOHOB, A ~ ~ ~ T P O H O B  

H D- -HOHOB H T.n. K m b d  H3  YCKOPeHHbIX nyrIKOB BbIBOnUTCR H3  K8MePbI 

LlMKJIOTpOHa B 3 a a H H O M  HaIIpaBJIeHHw H HCnOm3yeTCR no Ha3HaYeHHIo. 

T ~ K H M  o6pa30~,  CyUeCTBeHHO BO3paCTaeT ~ @ @ ~ K T ~ B H O C T ~  3KCIlJIyaTa- 

unn y c ~ o p u ~ e n b ~ o i i  ~CTBHOB KH. 

~ Y Y O  K OTPUUaTWlbHbIX HOHOB B bIBOnUTCR H3 KaMepbI  UHKJlOTpoHa 

C nOMOIUbH) nepe3apRJJHofi MHLUeHH,mOK ITOJIOXUTeJIbHbIX HOHOB B npo- 
uecce y c ~ o p w m  n p o x o n n T  r l e p e j  s ~ y  MnrueHb H s a ~ e ~  B ~ I B O ~ T C R  c no- 
~ o w b l a  m e K T p o c T a m e c K o r o  n e a n e ~ ~ o p a .  

B naIUI0f i  pa6o~e npHEeneHb1 pe3yJIbTaTbI aHi3JlUTHYeCKUX H YHCJleHHbIX 

p a c s e T o B  M n o r o K p a T x i o r o  npoxommm n p o T o m o r o  n y s K a  sepe3 nepe- 
3aPFI.IlJiYH) MHUeHb. ~ P H  3TOM B 0 3 H H K W T  HOHH3WHOHHbIe nOTepH 3HeprUU 

n p o T o H H o r o  nywa, a T a m e  y B e n n s e H n e  s M s m a H c a  n y s K a  m-sa ynpyroro 
PaCCeRHm npoTOHOB H a  RnPIIX MHLUeHH. 

%i~neHHbIe PaCYeTbl BbInOJlIiWibl AJIR U3OXpOHHOrO UHKJ'IOTpoHa 

Y-120M, p a 6 o ~ W I U e r o  B & c n i ~ y ~ e  R n e p ~ o f i  @ H ~ H K U  qCAH (Px~x,  
9CCP) 12/ , H a  K O T O P M  IlJImHpyeTCR npOBecTU 3KCnepUMeHT no O m O -  

BpeMeHHOMy YCKOPWiHH) nBYX W Y  KOB. 

C ~ O C T ~ T O W ~ O ~ ~  JIJ'IR n m H b l X  paCYeTOB TOYHOCTbH) MOXHO CYUTaTb, 9TO 

nepexon HOHOB H- B H + n p o n c x o n n T  n B y x c - r y n e w a T o .  B ~ a r l a n e  H-  - H O 

c c e P e m e M  0-1,~ , 3 a ~ e ~  HO+H+ c c e w m i e M  u 0 , ~  . C e ~ w u e  n p R M o r o  

npouecca H-  + H +  c o e r a e n f i e r  MeHee 4% or u - ~ , ~ ,  H HM M O ~ O  n p e H e  

6pesb. 
npu s H e p r m  H--HOHOB B D a m o H e  25+40 M3B c o o T s e r c T s y m r r I H e  

c e r l e ~ m  nepejapmm P ~ B H ~ I  u = (1,1+0,8) . 10"' C M ~  - - 
-1 ,o 0,1 

= ( 4 , 2 +  2) 10"~ CM ' Ha aTOM rn MHLUeHH H3  ymepona /". COBM~CT- 
H o e  peuemie y p m ~ e ~ d  m e T n w i  rn H - H H O n p m o m  K cnenym- 
I4UM 3aBHCHMOCTRM HOJIH H ~ ~ T P ~ O B  H H--HOHOB nOCne  n p o X O m W m  

nepesap~n~oii  MnrUeHn 



- "-1.0 fexp(-uo,l . N,. d / A )  -etpl(-o .Na' * 
- 0 -1.0 -u 

-l,o 0.1 

rne N, - sncno horapno,  A - ~ T O M H ~ & ~  B e c  M a T e p n a n a  m m e H H ,  d - 
TOIIUUHP MHUleHH B r / c M 2 .  

&IH MHUleHH M U H H M U I ~ H O ~ ~  TOJlUHHbI d= 50 MW/CM (- 0,25 MKM) 

H BbIUleYKa3aHHbM 3 ~ a ~ e H E b i  cerleHHfi H 3  C O O T H O ~ ~ H H ~ ~  (1 ) H & W M  DH, = 

= 1,4 lo-" = 0,8 . T ~ K H M  06pa30~, B A-OM A&iXIa30~e 

n e p e 3 a p ~ x a e ~ c ~  B n y s o ~  n p o T o H o B  npn MUHUMSIJILHO~~ T o n u m e  yrnepon- 
HOG MHUleHH 50 M K r / c M 2 .  

&IH T o r o  7 4 ~ 0 6 ~  B c e  s a c T n w I  nywa H--HOHOB nepecemn nepe3a- 
PIIAHYIO MHUleHb, ee UlHpKHa B n O n b  P W H y C a  A O n X H a  HWKOnbKO IIpeBbl-  

lllaTb PaAHUIbHOe PaCCTOHHHe M e m Q y  COCeAHHMH TpaeKTOpklf3MH Y a C T m  

nyYKa.  C npyrofi CTOPOHbI, XWIaTWIbHa MHHHMNIbHaR UlHPUHa MHUleHH 

AJIH YMeHblUeHUH YHCJ'Ia ~ P O X O X A ~ H ~ ~  Y e p e 3  H e e  nPoTOHOB BTOPOrO n y Y K a .  

LIs~e~emie pwnyca s a c T n w I  B rrposecce y c ~ o p e ~ n ~  c nocra~owiofi 
TOYHOCTbH) OlDiCbIBaeTCH B b I p U e H H e M  

me Pr - ~ a h p  pwayca i3a o6opo~, v - sncno O ~ P O T O B ,  Q ,  - OTHO- 

CHTWIbHaR YaCTOTa PaJJHUIbHbIX ~one6a~a i i ,  a ,  go - a M M H T y n a  H HaYaJ'Ib- 

HaR @ass C B O ~ O A H ~ I X  pa,L@iUIbHbIX ~one6a~Edi.  P w u a n b ~ b ~ #  mar M e X A y  

COCeAHHMH TpaeKTOPWIMH MOXHO 3 U M C a T b  B B W e  

Sr= Ar(v 2 -vl)+2asin[ nQr ( v 2  +vl ) + O O ] .  sin nQr ( v 2  - v l )  . (3) 

%. 

r A e  vZ , v1 - lTOCJ'IeA0BaTenbHbIe H O M e p a  npoH3BOJIbHO B b 1 6 p a H ~ b 1 ~  060- 
POTOB. 

Ecna ve , v AOCTaTOYHO BWIHKH, TO H 3  (3) n O n y r M M  @ o p ~ y n y  
1 

r 415 . R ,  T p a e K T O p w I M I l  W H  KOHeYHbIX PWliy- 

- 'FO CM COB s ~ m o r p o ~ a  Y-120M. B p e m M e  

e 3 YCKOpeHWI IIPOTOHOB A 0  3 H e p ~ W  

3 . .K. 4 35 + 38 M3B H n p H  HXIpHXeHHH H a  

h. c AyaHTe 50 KB B M M H T y A a  ~ ~ 0 6 0 ~ -  
*O HJAX K O J I ~ ~ ~ H H ~ ~  noc~srana 0,35 CM 

-2 -- .d ..A . \ H AC = 0,06 CM, Q, = 1,04, n p ~   TOM 

Sr,,, = 0,15 CM. A n c ~  nposepm 
I R 9 c M / p ~  

TOYHOCTH @ O P M Y J I ~ I  (4) 6bu1 n p O B e -  

AeH Y U C J I ~ H H ~ I ~ ~  PaCYeT AJIH BOCbMH 

~ ' U C .  I YaCTHIl C ~ ~ M M H T ~ A O ~ ~  a = 0,35 CM 

n p H  pa3nWIHbIx  HaYaJ'IbHbIX 

HaYUIbHOrO 3 n n H n C a  P W U I b H b m  

~ o n e 6 a ~ n f i  ( P H C . ~ ) ,  COOTBCTCTByKlUerO 3 H e p T W  nPOTOHOB 33 M3B. El3 3TO- 

ro p a c s e T a  c n e n y e T ,  H a n p i i M e p ,  YTO npn mapme M n m e H H ,  p a ~ ~ o f i  0,l CM, 

o n H a  ~3 B O C ~ M H  s a c T m ,  C o o T B e T c m y w u a H  $1838 4 H a  p ~ c . 1 ,  H e  n e p e c e K a e T  

MHmeHb,  a n p H  ILIHpKHe MHmeHH 0,15 CM BCe BOCeMb YaCTHI.( ~ P O X O A J ~ T  

Yepe3 MHmeHb.  T ~ K H M  o6pa30~,  W H p m a  n e p e 3 a p H m i o f i  M l l m e m i  W H  U H m o -  

TpOHa Y-120M nonma 6 b 1 ~ b  H e  M e H e e  0,15 CM. 

Cpenmsi n o T e p H  3 ~ e p r m   POTO OH OM H a  enmme m m b ~  ~op~osrruef i  
cpenb~ onpenenrrmcrr @op~ynofi  Bnoxa '4' 

rne z , p , I - 3apn.4, ~ o m o c ~ b  B ~ / c M =  H cpewufi n o T e H u a m  ao~asa -  
UHH B 3B ~ 0 ~ ~ 0 3 1 1 U e f i  CpeAbI, 8 ,  y - OTHOCHTenbHaR CKOPOCTb H p e n H -  

THEHCTCKH~~ @ ~ K T O ~  nPOTOHa. Hanpmep, AJIH MHlLleHH 113 ymepm 
( Z / A  = 0,5, p = 2,25 r / c M a ,  1 = 78 3B) CperzHHe n o T e p H  AJIR IlpOTOHa 

C 3 ~ e p r H e f i  w = 37 M3B ~ Y A ~ T  COCTaBnHTb dE /dx  = -32,7 MBB/cM. 
IIPH TO-e nepaap~wof i  M H m e m  B naanaso~e 0 , 2 5 +  1 MKM n o T e p H  

3Heprc lH nPoTOHOM 38 OAHO f I P O X O W e H H e  ~ Y A Y T  H3MeHFITbCR: AW = 

= 0,82+3,27 K 3 B .  C J I ~ A O B ~ T ~ J I ~ H O ,  fIPH M a ~ ~ k i M a l I b ~ ~ f i  Ton-e MHUleHH 

1 MKM W HallpHXeHHJi H a  AyaHTe 50 KB n e p e 3 a P R L M a R  MEilLIeHb H e  B H O C m  

C y W e C T B m H b m  ~ 3 M e ~ w H f i  B npOUeCC YCKOPeHHR nPOTOHHOr0 Il'yYKa, o6ec- - 
newism B TO x e  B p e M H  n o n ~ b m  sbmon nyuia H -HOHOB. 



4. M H O I ' O K P A T H O E  PACCEHHHE 

B npOIJt?CCe YCKOpeHHfi B 06nac~s  KOHWHbIX Pa,UUYCOB nwOK npoT0- 
HOB MHoroKpamo np0xonn.r n e p e 3 a p r r w y w  MnrueHa .  I T p n   TOM n3-3a y n p y -  
r O r O  PaCCef3HkW nPOTOHOB B MUUeHW 3MHTTaHCbI YsKa MOrYT YBeJIUWTbCII. 
C p e n ~ ~  KsaxpaT yrna paccemm npn npoxomaeHna c n o r r  seuecma M a r u e -  

2 
HU TOJIUHI-IO~~ 1 T/CM AaeTCII BbIpmeHneM 

14 / 

me r p  - ~ n a c c m e c ~ n i i  panayc 
npOTOHa, N a  - sncno A B o r ~ p o .  
I T p o e ~ q m  cpenHeKsanpaTmoro 
maswwr yrna MHoroKpamoro pac- 
Cemm Ha B ~ I ~ P S U I H Y I O  nl'IOCKOCTb 

JlJ'Ifi MWIUeHEi T o J ' I ~ ~ H o ~ ~  BM (CM) 
paBHa - 

MocTn cpemeKsanpaTnworo yrna 
p a c c e r r a m  ( o ) OT 3~eprnn npo- 
ToHa npn p m n n w o f i  T o n m e  Mn- 

6 
r u e a n .  M a ~ e p n a n  M n r u e H n  - yrnepon 

6 
I I I I I-- 1 2 ~  . n m n ~  1, 2, 3, 4 ~ W C W T ~ H ~ I  

34 38 W M ~ B  COOTBeTCTBeHHO WJ3 BeJIWHH Ton- 
UPMbI 5 MKM, 2 MKM, 1 MKM W 

h c .  2 0,2 MKM. 
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Dmitrimkiy VS. at Ill. P9-86243 
Interaction of Proton Beam with T q e t  at MmultPacou~~ Acceleration 
of Roton and H--ion# kr a Cpclotmn 

The r d t r  of d y t i u l  and numerical calculationr of a repeated pur(p of the @roton 
througb a target at the simultnneau melention of both beam. Tbe mcbq#q 
target ia intcDcbL for the H--ion barn exctnction. After it paned through the Ischoqinl tu- 
get the proton bwm L by the electms-htic ddector. The numedal cmkuWom 
IUW bees pafarmed for tho U-l2OM Lochronaur cyclotron instahd at the M b  of NUC- 
lear Physics (h. C88B). It hu ~EWSI ahown that the npated p- of the pmton barn 
(with the ensqy of .bout 30+40 MeV) through the bgctleedr to an iarilpliirclrnt incrrre 
in the vertical emt#mce of the beam 

Tho iov-tion h~ been pufcamed at the Labontory of Nuclear Problem#, JINB. 

Cammuhtion of tbe Joint Iastitute for Nucleu Bereuch. D u b  1988 


