
jlJii:t 

' 

-t¥Z g}J I 

C006Ul8HMR 
06b8AMH8HHOrO 

MHCTMTYTa 
RABPHbiX 

MCCJ18AOB8HMM 

AYtiHa 

,a9 -82-14 

ID.~ . Be3HOrHx, B.n .BaAeeB, M.A.BoeBOAHH, 
B.H.BoRKOB , E .~.~oHeu , B.r . ~yAHHKOB , 

n .n .3HHoBheB, B.A.MoH4HHCKHH, A.H.OHKHH , 
H.H.CeMeHIDWKHH , B.M.CRenHeB, C.A.Xopo30B , 
A.n .UapeHKOB 

nonYqEHHE qHCTWX nYqKQB H~EP 

B CHHXPO~A30TPOHE OHHH 

1982 



ny4K~ RAep 3neMeHTOB TRmenee ren~R, B 4aCTHOCT~, yrnepOAa 
(C6+), perynRpHO YCKOPR~TCR ~ ~cnonb3Y~TCR B ¢~3~4eCKOM 3KCne
p~MeHTe B C~HXpo¢a30TPOHe Ql.HH1, Ha4~HaR C 1977 r / 1,2/. 

B Ka4eCTBe ~CT04H~Ka RAeP np~MeHReTCR C03AaHH~A s fla6opa
Top~~ B~COK~X 3Hepr~A Kp~oreHH~~ 3neKTPOHHo-ny4eBOA ~OH~3aTOP 
''Kp~oH'' /2,3/. 3ToT ~CT04H~K, s np~HL!~ne, o6ecne4~BaeT nony4e
H~e ny4KOB RAeP ~ 6onee TRmenbiX 3neMeHTOB: K~cnopOAa (0 8+ ) 
~ HeOHa (Ne10+). Ha C03AaHHOM AnR ~ccneAOBaTenbcK~x L.~eneA ~c
T04H~Ke "Kp~oH-2 11 nony4eHbl ny4K~ e~e 6onee TRmenbiX RAeP, s 
4aCTHOCT~, (Ar 18+) ~ ren~enoAo6HbiX ~OHOB KCeHoHa (Xe 52+), Orpa
H~4eH~e ny4KOB, YCKOpReM~X AO penRT~B~CTCK~X 3Hepr~~. no Mac
ce B~3BaHO B HaCTOR~ee BpeMR, B OCHOBHOM, nOTepRM~ B npOL!eC
ce C~HXPOTpOHHOro ycKopeH~R scneACTB~e noAXBaTa 3neKTPOHOB RA
paM~ ny4Ka np~ CTOnKHOBeH~~ ~X C aTOMaM~ OCTaT04HOro ra3a B 
KaMepe c~Hxpo¢a3oTpoHa. TaK, B cny4ae ycKopeH~R RAeP yrnepo
Aa ~3 /1+2/·10 8 RAep, ~HmeKT~pyeM~X B Konbl!O, KOHe4HOA 3Hep
r~~ -4,0 r3B/HyKnoH AOCT~ra~T n~Wb /2+4/·10 6,T.e. Ko3¢¢~L!~eHT 
ocna6neH~R, sKn~4a~~~R s ce6R see ~CT04H~K~ noTepb, oKa3~saeT
CR 50+100. 

np~ nepeXOAe K yCKopeH~~ HeOHa ~3-3a noTepb Ha OCTaT04HOM 
ra3e 3TOT Ko3¢¢~L!~eHT pe3Ko so3pacTaeT, ~ RAPa HeoHa, no-s~

A~MoMy, RBnR~TCR Ha~6onee TRmen~M~ 4aCT~L!aM~, KOTOp~e e~e Mo
ryT yCKOPRTbCR B C~HXpo¢a30TpOHe np~ ~Me~~e~CR 3Hepr~~ ~HmeK-
,,, .. , .. /C: M"""fl:/u\IVnr"\u/ , .. n~cnoutAIA o v~uono \lf""Lff"'\niATt:~onQ -?.1n-6Tnnn 

~· .. ·n~~b~~~~· ;~~~~~~~R ;~~~- HeoH~ npe~~P~~~Ma~~cb ~ paHee /1.2/. 
5~n~ 3aper~CTp~posaH~ ~HA~KaTOPH~e Kon~4eCTBa penRT~B~CTCK~X 

RAeP HeoHa-20 /-10 2 4aCT~L!/~Mn./ KoHe4HoR 3Hepr~~ ~ nony4eHa 
KapT~Ha ~X B3a~MOAeRCTB~R C RAPaM~ B CTp~MepHoA KaMepe. CTonb 
ynbTpaMan~e KOn~4eCTBa YCKopeHH~X 4aCT~L! Morn~ 6~ AOCTaT04HO 
3¢¢eKT~BHO ~cnonb3oBaTbCR AnR ¢~3~4ecK~x ~ccneAoBaH~A n~wb 

C np~MeHeH~eM TpeKoB~X AeTeKTopoB T~na RAePH~X ¢oT03MynbC~R 
~ ny3biPbKOBbiX KaMep. npenRTCTB~eM AnR 3Toro cnym~no Han~4~e 
np~MeceR s ny4Ke HeoHa-20,a, ~MeHHo, He, C , N , 0 /cM.p~c. 1/. 
TaK~e np~Mec~ o6bi4Ho ~Me~TCR B ny4Ke RAeP, nony4aeMoM ~3~-
3aTopa. OH~ o6pa3y~TCR B o4eHb He6onbWOM Kon~4eCTBe ~3 3ne
MeHTOB OCTaT04Horo ra3a. 0AHaKo BCneACTB~e 3Ha4~TenbHO 6onb
wero K03c!><P~L!~CHTa ocna6neH~R ny4Ka RAeP HeoHa-20 B npoL.~ecce 
ycKopeH~R npo~CXOA~T Kamy~eecR o6ora~eH~e 3Toro ny4Ka RAPaM~ 
6onee nerK~X 3neMeHTOB. 04eB~AHO, yKa3aHHbl~ 3$$eKT MOmHO ~c
Kn~4~Tb, ~cnonb3yR ~30TOn, Rapo KOTOPOro ~MeeT OTHOWeH~eA/Z, 
oTn~4Hoe oT 2. AnR HeoHa Ha~6onee noAXOAR~~M oKa3biBaeTcR ~3o
Ton 22NeYcKopeH~e RAeP 22 Ne Ha C~Hxpoct>a3oTpOHe AO 3Hepr~~ 
73 r3B ocy~eCTBneHo B KOH4e AeKa6pbCKoro ceaHca YCKopeH~R yr
nepoAa. K 3TOMY MOMeHTy 6~n nony4eH BaKyyM B KaMep~ yCKOp~TenR, 
paBHbiA 1 ,8·10-6 Topp. Pe)I{~M pa6oTbl ~oH~3aTq,Ea ';Ko~oH" 6bm secb-
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PHc.1. llnnrocTpaQHH cneKTpanb
Horo COCTaBa penHTHBHCTCKOrO 
TiyqKa H~ep B KaHane MeAneHHO
ro BhlBo~a npH ycKopeHHH Heo
Ha-20. 

Ma MaJlOMOlJIHbiM: BeJ11.14HHa Ta
Ka 3IleKTPOHHoro ny4Ka..,. 50 MA, 
4TO COOTBeTCTByeT nllOTHOCTH 
TOKa B ny4Ke - 60 A/ CM , 

3HeprHR ny4Ka - -8 K3B npH 50%-A peKynepa~"'"'• epeMR YAepma-
HHR HOHOB - -300 MC. 

TaKOH pemHM pa60Tbl B cpaBHeHHH C HOMHHaJlbH~M AilR HeOHa 
o6ecne4HBaJl, npHMepHo, JlHWb 10%-~ AOil~ RAeP B ny4Ke. npH 3TOM 
o6ecne4HBaJlOCb MHHHMaJlbHOe nOCTynJleHHe $OHOB~X ra30B B 3JleKT
pOHH~H ny40K, 4TO 6~Jl0 BeCbMa eamHO B nepBOM 3KCnepHMeHTe no 
ycKopeHH~ RAeP 22Ne. 

B cooTeeTcTBHH c TeM, 4TO eeJlH4HHa A/Z y 3Toro H3oTona 
pasHa 2,2, a He.2, KaK y o6~4HO YCKOpRBWHXCR Ha CHHXpO$a30TpO
He RAep, npH nepeXOAe K yCKOpeHH~ HeOHa-22 6~Illo1 BHeCeH~ Heo6-
XOAHM~e H3MeHeHHR B napaMeTp~ yCKOPHTeJlbHOrO KOMnJleKca nY-20 
1-1 B~COK04aCTOTHOA CHCTeM~ CHHXpo$a30TpOHa. Ha 3TOM KOMnJleKce 
noB~WeHO HanpRmeHHe Ha YCKOPHTellbHOH Tpy6Ke $OPHHmeKTOpa, a 
TaKme YCKOPR~lllee HanpRmeHHe 8.4. nOJlR B pe30HaTOpe; HHmeK~HR 
RAeP 22Ne B KaMepy CHHXpO$a30TpOHa npOH3BOAHJlaCb npH 3Ha4e
HHH MarHHTHOrO nOJlR, paBHOM 258 rc. Ha pHC.2 npHBeAeHa OC~HJl
IlOrpaMMa ~HPKYilHPY~lllero 1-1 c6paCbiBaeMoro~eTaTpOHHY~ MHWeHb 
ny4Ka B 6eTaTpOHHOM pemHMe. 

YcKopeHHe 22Ne noTpe6oeano 3Ha4HTeJlbHoA nepecTpoAKH 3a
KOHa CBR3H 4a·cTOTbl YCKOPR~lllero HanpRmeHHR C MarHHTH~M noJleM 
CHHXpo$a30TPOHa. MeTOAHKa HaCTpOHKH 3aKOHa CBR3H, o6ecne4HB~ 
waR MHHHMaJlbHWe nOTepH ny4Ka B npo~ecce ycKOpeHHR, COCTORJla 
B CJleAY~lJieM: 

1/ CHRTa peaJlbHaR 3aBHCHMOCTb 3aKOHa CBR3H B 80 T04KaX 
MarHHTHOro nOJlR/ 5/ npH YCKOpeHHH RAep yrnepOAa. 

2/ B~4"'CJleH~ nonpaBKH Ha 4aCTOTY ycKopR~lllero HanpRmeHHR 
B TeX me T04KaX MarHHTHOrO nOJlR. 

3/ npoH3BeAeHa nepecTpOHKa 3aKOHa CBR3H C y4eTOM pacC4H
TaHH~X nonpaeoK AilR ycKopeH"'R RAeP 22Ne. 

4/ 8blnOJlHeHa KOppeK~HR 3aKOHa CBR3H C nOMOlJib~ MHOroKaHaJlb
HOrO "'OHH3a~HOHHOro AaT4"'Ka, ycTaHOBJleHHOrO B BaKyyMHOH KaMe
pe c"'Hxpo$a30TPOHa "' pa6oTa~111ero Ha JlHHHH c 3BM EC-1010/6/. 
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PHc. 2. UHpKynHpyiDII~Hil: H c6paCbi
~ru Ha MHmeHb rry~oK HeoHa-22 
B 6eTaTpOHHOM peX<HMe. ~HTenb
HOCTb HMnynbca ny~Ka c MHmeHH no 
OCHOBaHHID 150 MKC. N J1Y-20 

5·10 6 ~acT./HMn. N13 = 
3,5•106 ~aCT./HMTI. 

B pe3yJlbTaTe npoAenaHH~x pa-
6oT B KaHane MeAJleHHOrO BbiBOAa 
CHHXpO$a30TpOHa 6~Jl nolly4eH 
4HCTbiH ny40K RAeP 22Ne. CneKT
paJlbH~A COCTaB B~BeAeHHOro ny4-
Ka npH 3HeprHH 73 r3B npeA

CTaBJleH Ha PHC.3. HHTeHCHBHOCTb yCKOpeHHOrO ny4Ka AOCTHrana 
/1+2/·10 3 4aCT./HMn. 

Ha pHc.4 npHBeAeHa KapTHHa saaHMOAeHCTBHR RAPa 22Ne c RA-
poM 3MYilbCHH. 
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PHc.3. finruOCTpaQHH CTieKTpanbHOrO COCTaBa penHTHBHCT
CKOrO rry~Ka H~ep B KaHane Me~neHHOrO BhlBO~a TipH yCKO
peHHH HeoHa-22. 

CylJieCTeeHHoro yeeJlH4eH"'R HHTeHcHBHOCTH ny4KOB RAeP Ha c"'Hxpo
$a3oTpoHe "' paCWHpeH"'R HX accopTHMeHTa CJleAyeT O~HAaTb OT pea
JlH3a~"'"' KOMnJleKca MeponpHRTHH, HanpaBJleHH~X Ha AOCTHmeHHe 3T"'X 
~eneA, a HMeHHO: 

1/ BBeAeHHe B CTpoA KP"'OreHHOH OTKa4KH KaMepw yCKOP"'TeJlR/7~ 
2/ Pa3pa60TKa 6onee MOlJIHWX HCT04HHKOB TRmeJlWX RAep. 
j/ MoAePHH3a~HR "'HmeKTopa. 

4/ TUiaTeJlbHaR KOppeK~HR MarH"'THOrO "' YCKOPR~lJiero noneA yc
KOpHTeJlR. 
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PHc.4. TpeKH H~ep 22Ne c 3HeprHeH 73 r3B B ~OT03MYnb
~0~HO H3 H~ep HCllb!TbiBaeT Heynpyroe B3aHMO~eikTBHe 
C H~pOM ~OT03MYRbCHH. 

Pean~3osaHH~H MeTOA nony4eH~fl 4~CT~x ny4KOB penflT~B~CTCK~x 
flAeP npeACTasnneT 3Ha4~TenbH~H ~HTepec Anfl ~3y4eH~fl 3aB~C~Mo

cTeH Ce4eH~H OT aTOMHOrO HOMepa /B 4aCTHOCT~, TaK Ha3~BaeM~X 
yc~neHH~X ~n~ aHoManbHbiX A -3as~c~MOCTeH/ ~ Anfl no~CKOB 3KCTpe
ManbH~X COCTOflH~H flAePHOH MaTep~~ nyTeM ~3y4eH~fl BTOp~4H~X 

B3a~MOAeHCTB~H ~parMeHTOB. 

AsTOPbl s~pa~a~T rny6oKy~ 6naroAaPHOCTb aKaAeM~KY A.M.oanA~
HY 3a ~H~4~~posaH~e pa6oT, HanpasneHH~x Ha pacw~peH~e accopT~

MeHTa flAep, YCKOpfleM~X Ha C~HXpo~a30TpOHe, a TaK~e nepCOHany 
· c~Hxpo~a3oTpoHa, o6ecne4~sweMy ycnewHy~ pa6oTy ycKop~Tenfl. 
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PyKon~cb nocTyn~na B ~3AaTenbCK~H OTAen 
11 RHsapfl 1982 roAa. 

6e3HOrHX 0.~. H AP· 
nony4eHHe 4HCTwx ny4KOB AAep a CMHXPo¢a30TPOHe OHRH 

~9-82-14 

OpeACTaBneHW pe3YflbTaTW YCKOpeHMA AAePHOrO ny4Ka M30Tona 22Ne. 0oKa-
3aHW HeKOTOpWe TeXHM4eCKHe TPYAHOCTH, KOTOpwe 6wnH npeOAOneHW npH YCKope
HMM 3Toro H3oTona. YcKopeHHe oc~ecTaneHo Ha CHHXp~a3oTpoHe OHRH oT Hc
T04HMKa 11KpHOH 11 B KOHL4e AeKa6pbCKOro /1981 r./ CeaHca YCKOpeHMA yrnepQAa. 
HHTeHCMBHOCTb ny4Ka OKa3anaCb AOCTaT04HOH AnA npo&eAeHMA ~3H4eCKHX HCCne
AOBaHHH. 06ny4eHo 6onee 10 CTOnOK AAePHWX ~T03MYflbCHH, a TaK*e H3MepeHW 
ce4eHHA Heynpyroro B3aHMOAeHcTBHA AAep 22Ne c AAPaMH C , AI , Cu , Pb. 

Pa6oTa awnonHeHa a fla6opaTOPHM awcoKHx 3HeprHH OHRH. 

C~eHMe 06~HeHHOrO MHCTMTyTa RAePHWX MCCneAOBaHMH. Ay5wa 1982 

Beznogikh Vu.D. et al. D9-82-14 
Uniform Nuclear Beams Obtained at the JINR Synchrophasotron 

Data on the acceleration of a nuclear beam of 22Ne isotope are pre
sented. Some technical difficulties overcome at the acceleration of this 
isotope are shown. The acceleration was performed at the Dubna synchro
phasotron from the source "Krion" at the end of the December run. The beam 
intensity was sufficient to carry out physics studies. Hore than 10 l!tres 
of nuclear photoemulslons were exposed, and inelastic cross sections of 
the interaction of 22Ne nuclei with C , AI , Cu and Pb were measured. 

The investigation has been performed at the laboratory of High 
Energies, JINR. 

Communication of the Joint Institute for Nuclear Research . Dubna 1982 

OepeBOA fl.H.6apa6aw. 


