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nepeB0Jl aBTOpOB 

Onischenko L.M., Shakun N.G., Shishlyannikov P.T; 
Beam Lifetime in the JINR Phasotron 

P9-95-338 

The circulating beam lifetime in the JINR Phasotron determined by the multiple 
scattering on the residual gas is calculated and measured. The beam circulation time 
was controlled by the beam stretching system. -

The investigation ha,; been performed at the Laboratory of ~uclear Problems, 
JINR. 
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.,·, , , B ·,, ,(p8.30TJ)OH8 , ; mum ' [ 1] ,ll;JUI , pacT.HlKKH , BHB8,lJ;8HHOro rtyi:u<a 

rrpHMeH.HeTC.HJC-sJieKTpoi( [2J. B rrayse· M~lfC.IlY:BHKJIIOtieHHe~ ycKOP.Hranero, 
HaJipRJKeHH.H Ha .zi;yaHTe H BKJIKJIJ:eHHeM , HaIIJ)SIJKeinm" H'a' c..,sJieKTJ)O,D;e . , 
ocTaHoBJieIDI!i1l: rryi:roK : ~KyJilq)yeT, . , HCllHTima.H · - CTOJIKHO_BeHH.H..., c, , .·· 
iio.rieKyJiaMH ocTaTOIJ:Horo : rasa. IIpH STOM 1

, aMII,JIHTY,lJ;a 6eTa.Tpommx ' 
. KO.ne6aHH8 "C" , YB8JIHIJ:HBa8TC.H · CO BP8M8H8M 'H MOJK8T·, ,ll;OCTHrHYTl> 

, ,¥aKcHMaJii,Horo sHa1J:eHH.H, _ Cmax ~· . · orrpe.zi;eJUieMorp · ,: arreJ)Typo8 . KaM8P}l, 
BHBO.IJJ:Ioro KaHaJia n T • .zi;. '. MH paccMOTPHM BJIH.HHHe paccemnrn Ha rase Ha 

, ,lJ;HHaMHKy ,D;BHJKeHH.H·, 'c.Jie,D;Y.H [ 3J ; · · .. ', ,•. , ,. · 

. , • . B , • KalJ:ecf Be H83aBHCHM0:0:, · 'riepeMeHHo:d: • y,no6HO BH6paTl, B8JIHl!HHY. 

. Y=:=?2/C~, , K_OTOpa.H .HBJUI8~C.H,. HHTerpaJioM: _ ,ll;BHJK8HH.H. MrHOB8HHOe, 
pacce.HHHe ·JIJ)OTOHa· ,Ha• rase SKBHB8.Jl9HTHO .'MI'HOB8HHOMY H3M8H8HHIO 

· HaJIJ)8.BJieHH.H cKopocTH ,rrpoToHa: Ha yroJI pacce.HHH.H '.~~ E.rraro.napa STOMY, 
HHTerpaJI · 6.eTaTpoHHHX. KOJie6amnt y· MeH.HeTc.H, Ha Bemrnrny. 6y; , paBJzyIO · B 
~J)8,ll;H8M . 

· r.zi;ci R - pa.I(lfyc; Ha :-KOTOJJOM IOfPKYJIHPYST rryi:roK; 
: • ,· !Q ::. qacTOTa _6eTaTJ)OHHIDCIIDJie6aHH8. , .. 

,:CorJiaCHO qJOPMYJI8 Peseppop,11;a i '[4] cpe,zum8 KBEim>ai 0 ·: .yr~a•~·, 
·< 

pacce.HHH.H Ha MaJIHe yrJIH paBeH . 

. i2,,·= k2\· ig\18'.3z~11i).,,._ 
/ , ·. min . · , . •,, (2). 

a ceqeHHe yrrpyroro ,pacce.HHH.H . . · 
/ .✓ • , ,•. • ,· 2 2 

,. 
1 4xZ rp 

0-=---- ,. 
. . , , .. ·•. , ,134y2~~n . 
r.ne z :- aToMHH:0: .HOMep pacceilll8.TeJUI; , : , 
' :r· = 1_53:10-18 M - KJI8,CCH1IecKKA:.pa,D;HYC,-ri:poT0Ha •. ' , p ,·, , , , __ ,.. ,• , , , ,. . , .· 

( 3), 

· -Tor.zi;a cpe,IUiee: IIPHIJ811leHHe BeJIHtIHHH "y" B e.mnmuy BpeMeHH 
•, , , .. · ', . · ,' · . , , 2 2 , •, , .\' 

, , ,· , , 4XZ2lg( 183z-113) , rp R ,c , , 

llY:.,,= 6y.'. V•o·•N = --· , N , (4t 
1- , on. ' 3 ---· -~-Qr2 ,Q2 0 

· -. i.1bi.r.a::~n,;.~4 1rn:rAryr_ ~ 
mn~~~~A Ut:j~lC:~~~fl 

. ,- . 6&iiSjJt,1QTEJ{j\ . . . , -
~ .. ,•. ~._.... .... 



r,n;e N = o. 7 • 1023
. P 1/M3 -1lll:CJIO aTOMOB- pacceMBaTeJiefi B" e.nmurue-. 

0 . · .. ' . 

o6~eMa ocTaTOl!Horo rasa, P - ,n;aBJieIDfe B MM vr.cT. 
,ltJm B03,n;yxa ( z-;,3) qK)JlMY Jia ( 4) rrpmru:MaeT , BJi,ll; . 

. . . 2 
_ .- 0,08 _. R . 
6.Y:=, 232 ~ P .1/c. 

- t t3 Q C - -> . 
( 5) 

. . max ---
IIPH ' CYMM8PHOM B03,ll;9fiCTBID1 _ · MaJIHX . CTaTHCTWI9CKH He3aBHCHMI1X 
BOSMYmeIDffi · ¢YHKIUIB pa~rrpe,n;eJieIDIB l!aCTHU / Y( y, h- oimcIIBaeTc.H 
YP8BH9IDf9~ 8fiHmTefiHa...:~Kepa . . , 

-, ' BY( y, t > · • · , o ,_. _ _ __ _ . . a2 6.y2 · · · , 
dt.: -=,..:ay ( 6.y • Y(y,t) + 2 (-.Y(y,t)),. (6) 

. By . 2 
r,n;e . 6.y H lly2 o603Hal!8IOT' 'cpe,IUi~e > IIPHJl8Il\9IDf8' H cpe,n;IDffi 'KB8,n;p8T 

· IIPHP8memm · BeJiwunm "Y" B e,n;muruy · BpeMeIDI. -

H3B96THO; ll'.W 6.y2~ 2y: 6.y · .. 

BBe,n;eM 6e3~3M9J)HOe BJ)9MH' 
( 7) 

. : t' ' . 
<t = J6.y-Ct>ctt ,. (8) ,'· ,· 

0, 
' . 

l!HCJI9HHO 

KOJie6aIDffi, 

'. • l 

paBHoe .cpe.n;HeMy KBa,n;paTy OTHOCHTeJibHofi aMIIJIHTy,n;u 

B036YJK.ne~ K MOMSHTY t 'TIJ)OueccoM pacce.Hmrn; C Yl!9TOM 
( - . ' . 

e~JIH ;Y•He ·;aBHCMT OT ·Y, ypa~He~e (6) .IIPHHHM~eT EH.I( ' (7)-H (8), 

BY(y;~) : . a'>·'' BY(y;'t) 

B't - =:= fJy - (y .· :ay : _)_. 

I'pa1wnme yCJIOBH.f! HM9IOT BH,n; 
Y( 1,'t) -= 0 , 
Y(y;O) = Y(y), 

(9) ' -

(10) 

( 11) 
IIepBOe H3 8THX_ YCJIOBHfi. 03Hal!aeT, 'ITO, l!aCTHUU C aMJIJIHTy,n;o:&t, P8BHOfi 

·~ • - • ·~ # - • • • ', • • • 

cmax~ T9P.f!IOTC.f!. -BT6poe _· OIIHCHB89T pacrrpe,n;eJI9IDf9 ~_GTHU _B. Hal!aJibHWl: _ 
· _'.MOM8HT BJ)8M9IDf. -- . , - ' 

· : IlpH BTHX rpallfliHIDC ycJIOBH.f!X H rrpH -- ycJioB:m1 HOPMUJ)OBKH 
' 1·· . ' ' -_ : ' -- - -

J·.; Y(~,O)dy =- 1 · ---
' - ~, ' ~ 

-;/ -·~ ' (.12) 

,0 

pemeIDfe YP8:BH8IDf.f! ( 9) HMee·T BH.n; 
, : ·w - '_.;· _- -

Y(y,<t) ~ E c1exp(~µ~,r)J
0
(2~J'.'), 

-1=1: . - - - ·- · 
( 13) -. 

·.':--· ._-._ 

'C", 

2 

_, 

.\ 

r,n;e µ1 _-' co6C"J;Bemme 3~alleHIDI J (~)- ="o ,· 
; , 1 - .0 . (t4) 

a IIOCTO.f!HHH9 Ci. orrpe_,n;eJI.f!JOTC.f! Hal!aJibHHMH -YCJIOBH.f!MH . ( 1_1) ' 
, . . . - · 1 · : . -. . - , 

Ci = J~
2
(24:) J Y(y)Jo(2~)\cty. 

- . 0 . ' 

YpaBH9IDf9, (15) IlOJIYl!aeTC.f!, , 9CJIH ·. iYMHOlKHTb _ ( 13) rrpn _ 't=O Ha ' 

J O ( ~ ) H IlJX)HHTerpHJ)OBaTb ITO. Y OT O ,ll;O i' [ 5]. 

( 15) -

- _MOlKHO J)ElIIIHTb ( 15) ,ll;JI.f! ,n;Byx l!aCTHIDC CJIYllaSB: 

a) ·BC:e ll8CTHUH 13 Hal!aJibHWl:. MOMSHT_ BJJ9M9IDf -HMeIOT HY.JJBBYIO aMII.inrry,n;y, 
Y

0
(y)= <5(0). To:r,n;a - ., · · ...... ~ _,,., · ,. 

,. 2' ' 
_-: ,, - C1= J~- (2~); (16); 
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6) J)aBHoMepttoe pacrrpe,n;eJieIDfer'Y
0

(y) = const. Tor,n;a · 
. . - ' .. 

-. - ,-·, . -... -~ ·-c,.,_~ -1. . , . 
·\ ·-.· .-. C1==-[rµ1··Ji aµi] •· _,_(17) 

- .UoJI.f! ll8CTHU; ocTaBIIIHXC.f! BHYTPH HHTepBa.na O<y<1 _ K MOMeHTy BJl9M9IDf . 
I - , - . - _.. - . . - . ,,.. ~--_ . . , 

N<1> =·T Y!Y,'t)dy =J1 
.0 > 

· ~ _ cJiy~a.f! a), 
Cl) 

NC<t) = E 
1:=1 

c -,,_ -
i. '' ' 

- __ , ~J1(2~) 
ff' ' ' 

i . 

e;Xp(-µi't)' 

YJL{J/2~) 

,ltJm C.nylla.f!' 6) ; 
N( .,:.) _ w exp(~µ 't) •. - E -: - i 

'_,_,i=1 ' ,,, 'µ -' 
i- / 

r' 
exp(-µ

1 
't) : ( 18); 

( 19) 

(20) 

;· 

-~ :. .. 

/ -- -

- . ' ' 

I'paqiHKH-; '_COOTB9TCTBYJOmH9 BHJ)fllK9Hllil:M (19) H (20), JIJ)li,n;CTaBJISHH '., -
Ha pHc~ 1, · · •. · , , :_ ----; · ' 

8KcrreJ)HMeHTaJibHo orrpe,n;eJieIDfe . BP9MBIDf . lKH3IDf UHPKYJIHJJYICmero . 
' IIYll~ ', IlJ)OHSBO,ll;HTC.f! -·_ CJl~.2lYl<XnHM · o6paSOM~ _ . · IlpoTOHH YCKOP.f!!OTC.f! _ _ ,n;o 

pa,n;Hyca' 265 CM. ( pa,n;eyc . BJIBO,ll;a. 269 CM), _IIOCJI9 tiero" YCKOP.f!Rllt89 
HaIIp.f!lK8ffi1:8 _· Ha m,a~T~ - BHKJI!Ol!ae'-rc.f!. . q9pe3' ' H9KOTOJ)09 . 

BP9M.f! ~BKJI!Ol!a9TC.f! HaJip.f!lK9IDf8 '-J)aCT.f!l!CKH, I.OfPKYJIHJJYJCXUH8 
nyt!OK ,n;oycKOP.f!STCk,H -BIIBO,ll;HTC.f!. --• -UJlHTSJlbHOCTb 'rt~ymi_ M9llt,n;y BJ)9M9H9M 

· t 1 BlOOI!Ol!eHH.H -'... ycKOP.f!IOil\ero HaIIP.f!lKSIDIB ,n;yaHTa H. BJ)9MeHeM :· t; 
. BKJI!Oll9Hllil: -H8Jip.f!lK8Hllil: ' Ha C-8JI9KTpo,n;e -_ J)Elry.irnpyeTC.H. . H3M9P.f!9TC.f! 
· saBHcHMocTb TOKa, BHBe,n;eHHord IlYllKa OT ,n;JIMTeJibHOCTH rraysH. 

- , . ' ' . . . . ~ . ' \ -
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Pe3YJlbT8Tll H3Mepettilli rrpe.n;cTaBJJeHH Ha PHC.2 BePTJIBa.JlbHHMH 
0 • ~ - • ' 

tiePTOtl:I<a.MH, rrpHtieM ,lJ;JlliHa .· t!SPTll . COOO'B8TCTBY8T · norpeIIlHOCTH 
. HSMepemm. Ha ~TOM lKEl PHCYHK8 ,-, cnnoIIIHllMH ,.JlillOOIMH ·H8.H8C8Hll 

3aBHCHM0CTH NC t) .IiJJR. cJJyqrui a) IIPH cJJe.I{YIOOJ,HX napaMeTpax qiasoTpoHa: · 
f=1,7; f3=0,8;.R=265cM; Q =0,14;.P=2·10-5 MM pi~c,T:sKpHBue OTJlHt!aIOTC.R . .. , . . . z . . . . 

• 1 · ooJIWrnHo.8 aneprypH BHBOnttoro ICaHaJJa: .!(mi: Kp11Boif I anepTypa paBHa 

3 CM ( cmax = 1, 5 CM);·. ,lJ;Jl.R KJ)HBOH 2>- , 2, 2 _qM( Cma:x =: •. 1, 1 CM). 

C0OTBSTCTBYJOOU{e 3Hatremm . tiy. coc;aBJI.RIOT- 1, 68 c- 1 n 3, 11 c-: 1 .' 

reoMe-rpHtrecICa.Rarrevrypa,KaHaJJa pa:iJHa 35 MM; 

XapaKTep 8KCTI8PHM8HT~JlbH0.8 . saBHCHMOCTH N( t) ~ · lCaK BHnttO HS 
J)HC. 2, · rOBOPHT B-Il0Jlb3Y Toro, t!T0 .· HatiailbH0e pacrrpe.n;eJJeHHe . tiaCTHn 
TIO. 8MJIJilfTy.n;aM . BSPTJIBa.JlbHHX' 6eTaTpoHHHX . ioJJe6aHlli · OTIHCmlaeTC.R {J .. :_ 

q>YHKLUfe.8,. T.~. aMTIJJHTy.n;u K0JJe6aHlli saMeTHO MeHhm·e or~IDMmalOl!le.8 
aneprypH. · · • HeTotiHoCTh · pacti~Ta .· cB.R3aHa, \ rJJaBHHM . o6pasoM, · • c 
. "' . ' ...... . ". - .. · . ' . - · .. _: __ ·_ ' / 
H8,lJ;OCT8TOtJ:HO_TOt!HllM.3H8HH8M .n;HH8MHt!8CK0.8 anePTYJ)H ICaHaJJa, KOT0pa.R,· 

. •. . - . . . ·:• . . . . .. . \ . 
KOH8t!HO; . M8Hbme reOM8TPHtf8CK08 •. , _IlorpemH0CTb H3MEJpeHH.R 
HHTSHCHBHOCTH BHBe.n;eHHora'" nyqICa' ·cocTaB~.R~T-3% "OT ee MaKCHM8JlbHOro 

• .. · 3H8t!8HHH. li3M8p,RJJ8C.!:>--1C8K a·MTIJJHTy.n;a T0ICa BHBe.n;e~oro nytIICa, 'Ta~ H 

·. cpe~TQK. 
8KCTI8pHM8HT~JlbHll8 . ,n;aHHiie COI'JlaCYJQTC.R > C · J)8Ct!8TOM, / ·. 8CJJH 

Tipe.n;TIOJJOlfflTb, t!T0 . ,,n;HHaMHtieCICa.R arrewypa . ICaHaJJa ,•Ha .. 20% - M8Hbnie 
reciM8TpHt!8CR0:8 H COCTaBJI.ReT 27 -MM~ • .. . . < . . ' 

ABTOPH 6JJaro.n;al).RT · rrpoqieccopoB. A. A. I'JJasom~ B. rr~ .l(MHTpHeBcKoro, ·· 

A.H.Jie6e,n;eBa sa ~PHTHtl8CKH8_38M8l!aHH.R.H'06CYJK,lJ;8HH8 P83YJlbT8T0B •. 
·r--. 
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) .25 ,r-r..,.....,....-,-,....,....,...-,--,--,....,....,...,....,....,....,....,...-r--,--,r-r-,-.,...,....~ 

N(tau) 

0.75 

0.50 
.. ' 

0:25 

· 0.00 L-'-''-'--l. ......... --'---'--'-,-'-.......... cc......J..;..,.._,_...,_.__........_......._.c...LJ. ......... .....,J 

0.0 0.5 ·1:0 · 1.5 , 2.0 2.5 ·3,0 
- tau 

PHc.1: .. I'paq>mor 38BHCHMOCT88, orrpe.n;eJJ.ReMHX IPOPMYJJ8MH 19. (KJ)HBaH 1) · 
... / , . - - . ' - ' , . 

H 20 (RpHBan 2), HJJH . , .... · .. . 
,!(OJUI qacnm; C aMrnIIITy,!(aMH · M8HbID8 - C ; · ,ll;JJH H8t!8JlbHOr0> · ·· . ·.. . ·. . .· max .. • . 
pacnpe.n;eJJeHIDI TIQ aMTIJJHTy.n;aM B BH.n;e . 0-<pyHKl(HH (I) H. 
paBHOM8J)Horo (2) . - .. -~-- .. ~ . 

. . . \ 

.•/ · 1.25~..-.:.....-.:...---~~~~~~~~...:..;.., 

1.00 

. 0.75 

_0.50 

0.25 

. 0.00 .__.___.___,___,__..__.___.__._~~~---'--'-~ " 

1 o.o o.5. . . · .1.0 . :1.5 . 
. . · .. t :·c 

/· 

~ 

t. · , . C . •. . . • I • • . 

. F . PHc.2. 8KcTiePHMeiiTaJlbHO H3M8peHHaH. saBHCHMOCTb HHT8HCHBH0CTH 
, ·· • , BHBe.Ite~oro · IlYtfR8 OT Bpe~eHH ero . UHI>KY JJHIUfH ( TOtIKH). H 

. i Ne. ~. . pactieT~e sa1HcHMOCTH. JipH orpa~ea anevrype 30 MM ( 1) : 

-~ _· · ~ H '22 · ~ ( 2) -,n;JJH.: Hl:\traJlbHoro • J)acnpe.n;eJieHHH ~ no aMTIJJHTY.n;aM 
.·B8J)THKaJlbHHX. ROJJe6a~~-B BH.n;8 {J,;:.qJYH.KmfH 
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