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na3epH~~ ~CT04H~K ~OHOB 6~n C03AaH 13 neT TOMy Ha3aA/l/ ,Ha 
HeM 6~n npoeepeH np~H~~n nony4eH~R ~OHOB ~3 na3epHo~ nna3M~. 
,(lanbHe~w~e ~ccneAOBaH~R ~ BbiTeKaiO~q~e ~3 H~x ycoeepweHcTeoeaH~R 
np~een~ K PRAY ~~3~Ko-TexH~4eCK~x np~MeHeH~H na3epHoro ~CT04H~
Ka: B na3epHbiX 3Hepro-MaccaHan~3aTopax, e Manora6ap~TH~x na-
3epHbiX reHepaTopax He~TpOHOB ~, HaKOHe~, B yCKOp~TenbHO~ Tex
H~Ke, rAe na3epH~H ~CT04H~K ~OHOB 6~n ycnewHo np~MeHeH AnR 
~HmeK~~~ MHOr03apRAH~X ~OHOB B fl~HeHH~H YCKOp~Tenb C~Hxpo~a-
30TpOHa / 2/. 

B 1973 r. 6b1na noKa3aHa np~H~~n~anbHaR B03MOmHOCTb ~cnonb-
3oeaH~R na3epHOrO ~CT04H~Ka ~OHOB B ~~KnOTpOHe /3/, OAHaKO He
AOCTaT04HO B~COK~H ypoBeHb pa3B~T~R na3epHOH TeXH~K~ ~, rnae
H~M o6pa30M, HeAOCTaT04HOe nOH~MaH~e OC06eHHOCTeH noBeAeH~R 
na3epHo~ nna3Mbl B MarH~THOM none He no3eon~n~ e TO epeMR co3-
AaTb ~CT04H~K, np~rOAHbiH AnR w~poKoro ~cnonb3oeaH~R. 

11ccneAOBaH~R na3epHo~ nna3M~ e MarH~THbiX nonRx /4·&/ Aan~ 
B03MOmHOCTb pa3pa60TaTb Op~r~HanbHYIO CXeMy ~CT04H~Ka ~ Bnep
B~e np~MeH~Tb naaepH~~ ~CT04H~K ~OHOB Ha ~~KnOTpOHe C pean~-
3a~~e~ nonHoro ~~Kna ycKopeH~R ~OHOB ennoTb AO B~BOAa ycKo
peHHoro ~OHHoro ny4Ka. B HaCTOR~qe~ pa6oTe coo6~qaeTCR o6 3TOM 
3Kcnep~MeHTe. 

On~T~ npoBOA~n~cb Ha ~3oxpoHHOM ~~KnoTpoHe Y-200 171 •. B ~cTo4-
H~Ke ~CnOnb30BancR CQ2-na3ep C nonepe4HbiM pa3pRAOM, 4aCTOTa 
pa60T~ KOTOpOrO COCTaBnRna -1 r~, nOnHaR 3Hepr~R B ~MnynbCe -
0,4 ,(lm. 113ny4eH~e na3epa BBOA~nocb B ~~KnoTpOH 4epe3 eepT~
KanbHbl~ KaHan e non10ce 3neKTpoMarH~Ta ~ ~oKyc~poeanocb Ha 
M~WeHb, pacnonpmeHHYIO B ~eHTpe ~~KnOTpOHa Ha onpeAeneHHOM p c
CTORH~~ OT 3M~CC~OHHOH ~qen~. nnoTHOCTb MO!qHOCT~ ~3ny4eH~R Ha 
M~WeH~ COCTaBnRna -10 9 8T/cM 2 . 3+ 

,[lnR 3KCnep~MeHTa 6bln~ Bbl6paH~ ~OH~ C l2 KaK Ha~6onee YA06-
H~e c T04K~ 3peH~R npoBeAeH~R 3Kcnep~MeHTa. 3anycK na3epa 
6~n c~HxpoH~3~poeaH c MOAYnRTopoM 84 reHepaTopa ~~KnOTpOHa. 
113MepeH~e Ben~4~H~ ~HTerpanbHOrO ~OHHOrO TOKa npOBOA~nOCb aHa-

/6/ 
nor~4HO on~CaHHOMy B , a ~3MepeH~R ~OHHOrO TOKa Ha BHyTpeH-
H~X paA~ycax ~ nocne BbiBOAa ~3 ~~KnOTpOHa BblnonHRn~cb c no
MOtqbiO np06H~KOB. ,[lnR nony4eH~R MaKC~ManbHOrO ~OHHOrO TOKa ~3 

3M~CC~OHHOH ~qen~ npeAYCMOTpeHa B03MOmHOCTb Op~eHT~pOBK~ M~WeH~ 
B npOCTpaHCTBe no OTHOWeH~IO K ~qen~ B COOTBeTCTB~~ C peaynbTa
TaM~ ~ccneAOBan~~ 141 
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.................. ----------------------------

PHc.l.Ocuannorp~ HHTerpanbHOrO HOHHOrO TOKa Ha BNXOge 
H3 na3epHOrO HCTOqHHKa HOHOB /a/ H yCKOpeHHOrO HOHHOrO 
TOKa Ha paCCTOHHHH 30 CM OT ~eHTpa ~KnOTpOHa /6/. 

Pe3ynbTaT~ ~3MepeH~H noKa3an~: 
1. HHTerpanbH~H ~OHHWH TOK Ha 8~XOAe ~3 ~CT04H~Ka COCTa8~n 

/1 + 3/ A, a nnoTHOCTb TOKa - oKono 10 A/cM 2 , 4TO Ha nopRAOK 
npe8~WaeT 8en~4~HY nnOTHOCT~ ~OHHOrO TOKa Ha 8~XOAe ~3 06~4-
HOrO AYro8oro ~CT04H~Ka /p~c.1a/. An~TenbHOCTb ~OHHoro ~Mnynb
ca - OKOnO 2,5 MKC Ha nony8~COTe /ypo8eHb, COOT8eTCT8Y~W~H 
50~ aMnn~TYAbl/. 

2. Ha pacCTORH~~ 30 CM OT ~eHTpa ~~KnOTpOHa /p~c.16/ KOn~-
4eCT80 ~OH08 COCTa8~no /1 + 3/ •1 Q g 4aCT~~~~Mnynbc; An~TenbHOCTb 
~MnynbCa yCKOpeHH~X ~OH08 pa8HRnaCb 2,5 MKC, Ha nony8~COTe -
1,5 MKc; 8en~4~Ha ycKopeHHOro ~OHHoro TOKa 3a ~Mnynbc na3epa 

6~na - 1 MA. 
3. Ha 8biXOAe ~3 ~~KnOTpoHa, nocne nepe3apRAK~ Ha $onbre, 

~HTeHC~8HOCTb ~OHHOrO ny4Ka COCTa8~na /4 +9/·10
8 4aCT~~~~M

nynbC na3epa. 
An~TenbHOCTb ~OHHOrO ~Mnynbca Ha 8~XOAe ~3 ~CT04H~Ka 3Ha-

4~T~nbHO npe8~waeT An~TenbHOCTb ~Mnynbca na3epa. 3To o6DRCHReT
CR CA8~rOM 3HepreT~4eCKOrO cneKTpa ~OH08 8 CTOpOHY MeHbW~X 
3Hepr~~ np~ npoXO*AeH~~ nna3M~ nonepeK MarH~TH~X c~no8~X n~H~H 
OT M~WeH~ AO 3M~CC~OHHOH wen~/8~ np~ o6weM KOn~4eCT8e ~OH08 
yrnepoAa, nony4aeM~x 8 nna3Me 3a ~Mnynbc na3epa,-1o

16 ~3 ~c
T04H~Ka ~38neKanOCb -10 18 ~OH08. B COOT8eTCT8~~ CO CTeHA08~M~ 
~Cn~TaH~RM~ KOn~4eCT80 ~OH08 C~ ,nony4aeM~X ~3 ~CT04H~Ka, 
COCTa8nRnO /10 11 + 1 o12 I 4aCT~~/~MnynbC 161

• 
YMeHbWeH~e ~OHHOrO TOKa np~ ycKopeH~~ OT paA~yca 30 CM AO 

KOHe4HOrO paA~yca ~~KnOTpOHa np~ He~3MeHH0~ An~TenbHOCT~ 
~OHHOrO naKeTa COOT8eTCT808ano o6~4H~M noTepRM np~ yCKOpeH~~ 
~OH08 oT AYr08~X ~CT04H~Ko8 /np~MepHo 8 TP~ paaa/. 
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HecMOTpR Ha 8~COKY~ 8enH4HHY aMnn~TYAW HHTerpanbHOrO HOH
HOrO TOKa Ha 8WXOAe H3 HCT04HHKa, 3aX8aT HOH08 8 pe*HM yCKO
peH~R H caMo ycKopeHHe npOHCXOAHnH AOCTaT04HO cTa6HnbHO. 

nony4eHH~e peaynbTaT~ nOKa3~88~T 803MO*HOCTb 3KCnnyaTa~HH 
naaepHOrO HCT04HHKa MHOr03apRAH~X HOH08 C nnOTHOCTb~ HOHHOrO 
TOKa Ha 8~XOAe OKOnO 10 A/cM 2 8 Ka4eCT8e HCT04H~Ka AnR ~HKnO
TpOHa.AanbHeHwee Hanpa8neHHe pa6oT no C03A8HH~ 3KcnnyaTa~HOH
Horo naaepHOrO ~CT04HHKa MHOrOSapRAHWX HOH08 AnR ~HKnOTpOH08 
C8R3aHO C yny4WeH~eM napaMeTpOB na3epHOH ycTaH08KH, HaXO*Ae
HHeM OnTHManbH~X ycn08HH o6pa308aHHR MHOroaapRAH~X HOH08 ~ 

HX 3KCTpaK~HeH H3 naaepHOH nnaSM~ 8 ycn08HRX MarHHTHOrO nonR 
~~KnoTpoHa -2 T, 4TO AOn*HO npH8eCTH K no8~WeHH~ HHTeHCH8Hoc
TH YCKOpReMOrO HOHHOrO ny4K8. 

npHMeHeHHe naaepHOrO HOHHOrO HCT04HHK8 n0380nReT p8CWHpHTb 
AH8na30H yCKOpReM~X HOH08 Ha cy~eCT8Y~HX ~HKn0TpOH8X, HCnOnb-
308aTb 8 Ka4eCT8e MHWeHeH TaKHe MaTepHanw, KOTOpWe 8 CHny 
C80HX $H3HKO-TeXH~4eCKHX C80HCT8 HnH OC06eHHOCTeH H3rOT08ne
HHR He MOryT 6~Tb ~cnonb3088HW 8 HOHHWX HCT04HHKaX AYr080rO 
THna. 

A8TOP~ 8~pa*a~T 6naroAapHOCTb r.H.$nepo8y aa nocTaH08KY 
3aAa4H H nOCTORHHOe 8HHMaHHe K HeH, a TaK*e E.A.Kop4arHHY H 
A.r.nHnbK08Y 3a TexHH4ecKy~ noMO~b npH noArOT08Ke 3KcnepHMeH
Ta. 
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AHaHhHH 0. B • H gp. Y cKopeHHe Ha ~KnOTpoHe 
HOHOB C ~; H9 nasepHOft IIJia9Mbl 

P9-82-317 

Coo6~aeTCH o6 ycKopeHHH Ha ~KnOTpOHe Y-200 HOHOB c~.no
nyqeH~ H9 nasepHOA IIJia9Mbl. flpH IIJIOTHOCTH MO~OCTH nasepHOrO 
HsnyqeHHH -10 9 BT/cM2 HHTeHCHBHOCTb yCKOpeHHOrO HOHHOrO nyqKa 
COCTaBuna /4 + 9/• 10 8 'laCTH~/HMnYfibC • 

Pa6oTa BNITOnHeHa B na6opaTOPHH HgepHb~ peaK~A OHHH. 

Ananjin O.B. et al. The c~+ Ions from Laser 
Plasma Accelerated at a Cyc~otron 

P9-82-317 

The c~ ions produced by a laser plasma at the cyclotron 
U-200. The intensity of the accelerated ion beam was (4-9)x 
xl08 part/pulse at the power density of laser radiation of 
- 10 9 w/cm2 • 

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

Preprint of the Joint Institute for Nuclear Research. Dubna 1982 
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