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r.r.ry~b6eKHH, A.K.EB~OKHMOB, C.M.Ko3~08 

nnABHOE PErYnMPOBAHME 

3HEPrMM BhIBE~EHHOro nYqKA MOHOB 

HA UMKnOTPOHE Y-200 



fynh6eKRH r.r., EBllOKHMoa A.K., Kronoa C.11. 9 - 10990 
nnaaaoe perym1po0aaue aaepruu BhIBelleHaoro ny'!Ka HOHOB 

Ha UHKnorpoae Y-200 

npHBelleHbl pe3ynbT8Tbl paC'll'lTOB H 3KCnepHMeHTOB no nnaBHOMY perynu

poa·aHHIO aHeprHH ny'IK8 THlKenbIX HOHOB, BblBOllHMOI'O H3 H3OXpOHHOI'O UHKnO

Tpol!a Y-200 MeTOllOM o6nHPKH. 3ro perynupOB8HHe npOH3BOllHTCSI nyTeM H3-

Mel!eHHSI nonolKeHHSI o61lHpO'IHOil MHW8HH K8K no p81lHycy, T8K H no 83HMyTy. 

Peanu30B8HO B8pbHpOB8HHe 3HeprHH BblBelleHHOI'O ny'IKa B npenenax 35%. 

Pa6oTa BLmonHeHa a na6oparopHH RAepHblX peBKUHil 011fll1. 

Coo6111eHBe O61,eJlBHeHHOro BHCTKTYT& •Jlepawx BCCJJeJl0B&Hal . .Qy6aa 1977 

Gulbekian G.G., Evrlokimov A,J<,, Kozlov S,I, 9 - 10990 
The Continuous Re<:1.ulalion of the External Ion Beam 
Energy at the U-200 Cyclotron 

Theoretical and experim0nlal results on the continuous reE!,u
Iation of the heavy ion beam extracted from the U-200 isochronous 
cyclotron using the stripping 

0

method are presented, The energy 
regulation is performed by changinE!, the radial and azimuthal 
position of U1e stripping target. The brn.m energy is variable 
within 35%. 

The investigation has been performed at the Laboratory 
of Nuclear Reactions, JINR. 

Communication of the Joint Institute for Nuclear Research. Dubna 197'1 

@ 1977 O(51,e0uHeHHWii UHC■U■J'• JI0epHWX ucc.11e008aHuii.llJ'6Ha 

I ~L 

,D.m1 ps;:i;a qJH3HtJeCKHX 3KcnepHMeHTOB B o6nacTH H)J.epHoii 

qJH3HKH He06XO,ll;HMbl nytJKH TH)KenblX HOHOB C nnaBHO pery

nupyeMOH 3Heprueii. 

B HepenHTHBHCTCKOM npu6nH)KeHHH 3HeprHH HOHOB E ' 
ycKopeHHblX B l{HKnoTpoHe' paBHa: 

- 2 2 z 2 
E = 0.48 H R -- , 

A 
r;:i;e H - cpe;:i;Hee MarHHTHoe none Ha KoHetJHOM pa;:i;uyce 

ycKopeHHH R , Z - 3apg;:i; HOHa, A - MaCCOBOe 'l{HCno HOHa. 

BapbHpoBaHHe 3HeprHH BbIBe;:i;eHHoro nytJKa HOHOB o6bltJ

HO ocymecTBnHeTCH H3MeHeHHeM ypOBHH cpe;:i;Hero MarHHT

Horo nons npH COOTBeTCTBYIOll\eH HacTpoiiKe tJaCTOTbl yc

KOpHIOll\ero HanpH)KeHHH H KOppeKl{HH pacnpe;:i;eneHHH Mar -

HHTHoro nonH rro pa;:i;Hycy. KoppeKl{HH BblnonHHeTCH C no -

MOll\bIO CHCTeMbl KOnbl{eBbIX TOKOBbIX o6MOTOK, KOTopag npH 

" rny6oKOM H3MeHeHHH 3HeprHH J).On)KHa 6bITb ,ll;OCTaTO'lHO 

MOU\HOH 
11 1 . 

PerynHpoaaHue 3Hepruu MO)KeT 6bITb TaK)Ke npoHJBeAe

Ho nyTeM H3MeHeHHH 3aps;:i;a HOHOB /HanpHMep, ctf H C12 /, 
nu6o ycTaHOBKOH nornoTHTeneii Ha BblBe,ll;eHHOM nytJKe 

YCKOPHTen.11. Ilocne;:i;HHe, KaK H3BeCTHO, yxy;:i;waIOT KatJeCTBO 

nytJKa, BHOCHT JJ.OnonHHTenbHblH yrnOBOH H 3HepreTH'leCKHH 

pa36poc, ycnO)KHHIOT nocTaHOBKY qJH3HtJeCKoro 3KCnepu

MeHTa. 

Ecnu BbIBO,ll; nytJKa H3 UHKnoTpoHa ocymecTBnHeTCH 

MeTO,ll;OM nepe3ap.R,ll;KH nytJKa Ha TOHKOH MHWeHH 
121 . KaK 

3TO HMeeT MeCTO Ha l{HKnOTPOHe Y- 200 131 
' TO nnaBHOe 

perynHpoBaHHe 3HeprHH BblBe,ll;eHHOro nytJKa MO)KHO npOH3 -

BO,ll;HTh, MeHHH yrnOBOe H pa;:i;uanhHOe nono)KeHHe BbIBO)];HOH 

MHWeHH. IlpH 3TOM He Tpe6yeTCH HCnOJih3OBaHHH MOU\HOH 

CHCTeMbl TOKOBblX KoppeKTHPYIOll\HX KaTyWeK H nepecTpOHKH 

tJaCTOTbl YCKOpHIOll\ero Hanpg)KeHHH. 

3 
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B AaHHOH pa6oTe npeACTaBJieHhl pe3yJibTaThl 3KcnepH

MeHTOB no BbIBOAY nY'IKa MeTOAOM nepe3apHAKH C pa3HblX 

paAHYCOB ycKopeHHJI UHKJIOTpOHa Y - 200. CyIUHOCTb BhlBOAa 

MeTOAOM nepe3apJ1AKH HJIIllOCTpHpyeTCJI Ha puc. la, rAe. 

HOH, ycKopeHHhlH AO JaAaHHoro paAnyca, npOXOAHT qepe3 

yrnepOAHYIO MHIIIeHb /TOJIIUHHOH 50-100 MKz/cM 2/, pe3KO 

yeenuqueaeT /a HaIIIeM cnyqae BABoe ct~➔ +6 ,mtl ➔ + 2 / 

CBOH 3apHA H, COBepIIIHB o6opoT B CHJibHO HeOAHOPOAHOM 

MarHHTHOM none, BbIXOAHT H3 ycKopnTeJIH. 

Pacl.feTbl TpaeKTOpHH BbIBeAeHHOro nyqKa HOHOB Ha 

3BM noKa3aJIH, 1.fTO AJIH HauennBaHHH nyqKa, BhlBOAHMOro 

C pa3HbIX paAHYCOB ycKopeHHH, Ha OCb HOHonpoBOAa, Heo6-

XOAHMO CMemaTb o6AHPO'-IHYIO MHIIIeHb COOTBeTCTBYIOIUHM 

o6paJoM H no aJHMyTy. 

Ha puc. 16 npeAcTaeneHa JaBHCHMOCTb yrnoeoro no

JIO)l<CHHH 06AHPO'-IHOH MHIIIeHH a OT paAHyca BhlBOAa R . 
Pe3yJibTaTbl pacl.feTOB BbIBOAa nyqKa 6bIJIH npoaepeHbl 

B 3KCnepHMCHTaX ua y - 200 nyTeM ycTaHOBKH MHIIIeHH Ha 

'3aAaHHbIH paAHYC H nocJieAYIOIUero CMCIUCHHJI ee no aJH

MYTY AO nonyqeHHH HaH60JiblllCH 3tl>4ieKTHBHOCTH BhlBOAa 

H TpaccHpOBKH ny'-IKa Ha YAaJieHHylO ~HJHqecKylO MHIIICHb. 

3TH 3KCnepHMCHTbl noKa3aJIH, qTo AJIH 6on~e TOqHoro coe

MeIUeHHH BbIBCACHHhlX nyqKoB C pa3HblMH 3HeprHHMH C OCblO 

HOHonpOBOAa ueo6XOAHMO B He60JibIIIHX npeAenax KoppeKTH

poBaTb yron nOAXOAa nyl.fKa K 06AHPO'-IHOH MHIIICHH, HC

noJib3YH TOKOBhle aJHMyTaJibHhle KaTyIIIKH UHKJIOTpoua. 

Ilonyl.feHHaJI B peJyJibTaTe 3THX pa60T" TpaeKTOPHH" 

nepeMemeHHJI o6AHpo1.f_HoH MHIIIeHu R = f ( a ) Aana BOJMO:>K

HOCTb BbIIlOJIHHTb npocToe YCTPOHCTBO, noJBOJIJIIOIUee AH

CTaHUHOHHO, 6e3 HapyIIIeHHJI BaKyyMa, ycTaHaBJIHBaTb MH

IIICHb B 3aAaHHYIO TOqKy AJIH BhlBOAa nyqKa C )KCJiaeMoii 

3HeprHeH. 

,!J.JIJI nonyqeHHH BhlCOKOii 3tl>4ieKTHBHOCTH npOBOAKH nyl.fKa 

Ha ~H3H1.feCKy10 MHIIICHb ucnonhJOBanc11 KoppeKTHPYIOIUHii 

MarHHT, YCTaHOBJieHHhlH Ha BhlXOAe nyqKa H3 YCKOpHTeJib

HOH KaMephl H n03BOJIHlOIUHH H3MeHJITb yron BbIXOAa nyqKa 

B ropH30HTaJibHOH nnocKOCTH B npeAenax 2°' a TaK)Ke CTa

TOpbI, napa.MeTpbl KOTOpbIX onucaHhl B pa6oTe .1 4 / 

TaKHM o6pa30M, ua UHKJIOTpoHe Y- 200 peaJIH3OBaHo 

nnaauoe aapbHpoeaHHe 3HeprHH BhIBeAeHHoro nyqKa B npe-
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a) 

J[2pao] 
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,, 

070 75 80 85 R[cMJ 

Puc. 1 a,6 

Aenax 350/o, '-ITO cocTa~1}HeT AJIJI HOHOB cU AHanaJoH /76-
-112 / M3B, AJIH He 4 - /24-37 / M3B C pa36pocoM no 

3HeprHH oKono 1,50/o AJIH ecero AHanaJoHa perynupoeaHHJI. 

11HTeHCHBHOCTb BbIBeAeHHbIX nyqKoB HOHOB npu aapbu

poBaHHH MeHHeTCH ueJHaqHTeJibHO H COCTaBJIHeT OKOJIO 

20 M KA AJIH HOH OB ct l H 50 M KA AJIH HOHOB He +1 
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CJie,IJ,yeT 0TMeTHTh, qTo, KaK Il0Ka3anH JKcnepHMeHTbl 

Ha Y-200, neJleCTpouKa UHKnoTpoHa c O,IJ,HOH JHeprHH Ha 

,IJ,pyry10 JaHHMaeT BCero HeCK0nhK0 MHHYT. 

PeanH3oBaHHhlH Ha uuKnoTpoHe Y-200 cnoco6 pery

nHpoBaHH.11 JHeprHH 6y,!\eT npHMeHeH Ha CTP0Hll\eMCH B 

JUIPe 00:JUI qeTblpexMeTp0B0M HJoxpoHH0M UHKnoTpoHe 

Y-400 151 · IlpH JT0M, HCnonLJYH ycKopeHHe H0H0B c 0TH0-

llleHHHMH A/Z OT 8 ,1).0 11 H onucaHHblH Bblllle cnoco6 pery

nHpoBaHHH JHeprHH, M0)KH0 JHaqHTenhH0 pacmHpHTb ,IJ,Ha

naJ0H nnaBHoro HJMeHeHHH JHeprHH BblBe,IJ,eHH0ro nyqKa 

H0H0B ,IJ,aHHoro JneMeHTa. 

ABTophl Bhlpa)KaIOT 6naronapHoCTh IO.U.OraHeCHHY Ja 

Il0CTaH0BKY Ja,IJ,aqH, ueHHble JaMeqaHHH H noneJHbie ,l].HC

KYCCHH, B.H.MenhHHKOBY 3a Il0M0ll\h B JKCnepHMeHTax, 

Ii. B. IllunoBy Ja HJ r0T0BneHHe ycTpOHCTBa nepeMell\eHHH 

06,IJ,HpoqHOH MHllleHH. 
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