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----------,--- -@ OW.llHHeHHbIH ~~YT RJlepHhIXHC~;110BaH.H,H Jly6Ha, 1988 

I1CTOqHHKOM 3JIeKTpOHoB JIHHeHHOro HH'u'YK~HOHHoro yCKOpHTeJIH 

na 30 M3B UH1Y -30) /1 / HBJIHeTCH 3JIeKTpOHHaH nyunca-naon CO CJIe,U,ylO

mHMH napasrerpasra: 3HeprHH 3JIeKTpOHOB nyxxa - 300 K3B, TOK rryx
rca B HMnyJIhCe - 250 A, ,ll)IHTeJIhHOCTh MMnyJIhCa - 0,5 MKC. Oc06eHHocTb 

HaJIa.u.OqHbIX pa60T na JU1Y-30 3aKJ1lOqaJIaCh B TOM, tITO Tpe60BaJIOCh HC

nsrrars Pa3JIHqHble BapHaHTbI ~aTO,U,OB, aHO'u'OB, HMnYJIhCHbIX TpaHCcPOp

MaTOpOB. )],JIH 3TOrO npauinocs nepecr-rorpers KOHCTPYK~HH 3KCnepH

MeHTaJIhHbIX 3JIeKTpOHHbIX nyuierc (33fI H 3fIn) H C03.n:aTh npaauarraans~I
\
t J.. HO HOBylO, nparonayro ztna HaJIa.u.O~bIX pa60T. B CTapbIX KOHCTPY~HHX 

3JIeKTpOHHbIX nyuiex H30JIHTOP na 300 KB pa3MemaJICH B 06'heMe, 06meM 

C HMnYJIhCHbIM rpaacrpopraaropovr (Tpa.u.HUHoHHaH KJIHCTpoHHaH cxesra) , 
H ,IJ,JIH 3aMeHbI onTHKH HJIH xarozta Tpe60BaJIcH 60JIhlllOH 06'heM pa60T, 

CBH3aHHbIH co BCKpbITHeM H oCB060)f(,lJ,eHHeM OT rpaacrpopeearopaoro 
MaCJIa BaKyyMHbIX Y3JIOB 3JIeKTpOHHbIX rryuiex. Orpanarensnsni HMnyJIbC 

HanpH:>KeHHH aMnJIHTy.n:oH 300 KB nonaerca OT HMnyJIhCHOrO rpaacrpopraa
ropa I1T-300, BbmOJIHeHHOro aa OCHOBe yCKopHTeJIhHOH ceKUHH no npo

ercry H11113<1>A HM. )],.B.EcPpeMoBa, na KaTO.n: 3JIeKTpOHHOH nyunca Qepe3 

,U,Ba H30JIHTOpa nOCJIe,U,oBaTeJIhHO H3 B03,U,yxa nepea Macno B BaKyyM (CM. 

pHCyHOK). Ilepasra H30JIHTOP H3 OprCTeKJ1a, CJIY:>KamH" onaoaperaeaao 
eMKOCThlO MH rpancrpopraaropaoro MaCJIa, B KOTOpbIH norpyaeen BTOPOH 

H30JIHTOP H3 MonH6.n:eHoBoro CTeKJIa, coe,U,HHHeTCH C 3a3eMJIeHHbIM 0XJ1a:>K

.n:aeMbIM xoprrycor-i 3JIeKTpoHHoH rryunca. KaTo,U,HaH HO:>KKa, csapeaaaa 
B e,U,HHbIH 6nOK co BTOPbIM H30JIHTOpOM (rpaanua BaKYYM-Macno) , Qepe3 

KOTOpbIH nonaerca aa KaTO,U, OTpHuaTeJIhHOe HMnyJIhCHOe aanpaaceaae H 

aanpascenae aaxana OKCH,U,Horo TepMoKaTo,U,a, coe,U,HHHeTcH cPmlHuaMH 

C KaTO,U,HbIM xoprrycosr H ofipasyer COBMeCTHO C aHO,lI,HbIM xopnycoxr 
aarcyyvrnyto xasrepy 3JIeKTpoHHoH nyunca. Ha nOBepXHocTH aroporo 
H30JIHTOpa y xaronaoro rcoprryca nyunor B MacnHHoH nOJIOCTH nepaoro 
H30JIHTOpa pasraeutea aHTHCOJIeHOH,U" npe,U,Ha3HaQeHHbIH COBMeCTHO C rrpa
xpennaerasn-r caapyzor aaozraoro xopnyca cPeppoMarHHTHbIM 3KpaHOM 

CneUHaJIhHOH cPOPMbI ,U,JIH YMeHhllleHHH MarHHTHoro nOJIH OCHOBHoro <po

xycapyiourero COJIeHOH,U,a B ofinacra xarozra. 3TOT cPoKyCHPYIOI.-QHH COJIe

HOH,U, yCTaHaBJIHBaeTCH aenocpencraeaao nOCJIe rpeppoeaarnaraoro axpana 
aa aHO,lI,HbIM o raepcraera H CJIy)KHT ,IJ,JIH y,U,ep:>KaHHH COBMeCTHO C ropueaoa 
JIHH30H nepaojr HH:>KeKTOpHoH 'ceKUHH He06xo.n:HMhIX norrepesasrx paar-repoa 
nyxxa B rrepexonaoii ofinacra Me)f(,lJ,y nyuncoa H BXO,n:OM B yCKopHTeJIb. 

Kopnyc nyunca CMOHTHpoBaH B CneUHaJIhHOM IOCTHpOBOtIHOM ycrpoa
CTBe, n03BOJIHlOmeM. COBMemaTh ee OCh C OChlO "yC~OPHTeJIH. BaKyyMHaH 

CHCTeMa rryuncn COCTOHT 1I3 Typ60MOJIeKyJIHpHOrO nacoca TMH-500, pac

nOJIO:>KeHHOro non He" H orcexaeraoro lllH6epoM, H nsyx MarHHTopa3pH,n:

HbIX HaCOCOB HOP)],-lOO, npHCTbIKOBaHHbIX K rryunce xepea aaxyysrasre 
narpyfixa C nayx CTOpOH, QTO 06eCneQHBaeT B03MO:>KHOCTh npenaaparens
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HOH 06pa60TKH OKCH,ZJ;HOrO KaTO,ZJ;a, a TaK)f(e aaxyysr npa pafiore C 3JleKT

POHHbIM nytIKOM 5 ·10- 7 Topp. .Il:JlH BCKpbITHH aarcyysraoro 061>eMa nyui

KH H 3aMeHbI KaTO,ZJ;a 6e3 aapyureaaa IOCTHpOBKH B KOHCTpyKI.J;HH nYIllKH 

HCnOJlb30BaH CneUHaJIbHbIH ,ZJ;OMKpaT napannenorpase-moro rana, OTO,ZJ;BH

raromHH KaTO,ZJ;HbIH Y3eJl OT aHO,ZJ;Horo , tITO ofinerxaer orrepauaa no 3aM~He 

:; 
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(; 
KaTO,ZJ;a H n03BOJlHeT HX nenars O,ZJ;HOMy qeJlOBeKY. 

C1>OPMHpOBaHHe nyxxa 3JleKTpOHOB ocymeCTBJlHeTCH MarHHTHbIM 

norrer-r COJleHOH,ZJ;a, trerrrp rcoroporo HaxOAHTCH na paccToHHHH.175 MM OT 

KaTOAa. COJleHOH,ZJ; HMeeT 06MOTKY nparaoyrorrsnoro nonepeuaoro CetIeHHH 

C BHyTpeHHHM ,ZJ;HaMeTpoM 66 MM H BHeIllHHM ,ZJ;HaMeTpOM 160 MM; npora

)f(eHHOCTb 06MOTKH no OCH CHCTeMbI COCTaBJlHeT 100 MM. TOPUbI 06MOTKH 

OXJla)f(AaIOTCH BO,ZJ;OH, tITO n03BOJlHeT ,ZJ;OBeCTH nJlOTHOCTb TOKa B036y)f(Ae

HHH ,ZJ;O 2,0+2 ,5 A/MM 2
• MarHHTHoe none B nearpe COJleHOH,ZJ;a aa OCH MO

xcer ,ZJ;OCTHraTb 600 3 ; aa npaxraxe HCnOJlb3yeTcH ,ZJ;Hana30H 3HatIeHHH 

c:5	 nOJlH OT 300 ,ZJ;O 500 3. 
rr,
 

::.:. B OTCyTcTBHe MarHHTHoro arcpana MarHHTHoe none na nOBepXHOCTH
 

KaTO,ZJ;a B TOtIKe, Jle)f(ameH aa OCH, MeHHeTCH COOTBeTCTBeHHO OT 12 ,ZJ;O 203 .~ 
Q) 
<;)	 CTaJIbHOH MarHHTHhIH 3Kpkr TOJlmHHOH 10 MM HMeeT BHelllHHH ,ZJ;HaMeTp
 
;x:
 
<;) 260 MM, aneprypa sxpaaa 62 MM. 3KpaII caa fi xcea CTaJIbHbIM KOJlbQOM,
 
~ HMelOIUHM	 oceayro npoTH)f(eHHOCTb 35 MM npa TOJlmHHe 10 MM. KOJlbQO~ 
<u
;;;	 C BHeIllHHM AHaMeTpoM 260 MM opaenrapoaano B CTOpOHy KaTO,ZJ;a. Ilpa

MeHeHHe 3KpaHa n03BOJlHeT CHH3HTb MarHHTHoe nOJle Ha KaTOAe AO 5 3,~ 
::l 
;x:	 xorna none B uenrpe COJleHOH,ZJ;a paBHHeTCH 300 3, H, COOTBeTCTBeHHO,
::r 

~ ,ZJ;O 8,4 3 rrpa MaKCHMaJIbHOM 3HatJeHHH nOJlR 500 3. 3KpaII cymeCTBeHHO 
'-> 
::l H3MeHReT xapaxrep pacnpeneneaaa nOJlH no OCH OZ Me)f(Ay I<aTO,ZJ;OM H 
§ 
::l" CTaJIbHbIM ,ZJ;HCKOM.
 
~ 3a KaTO,ZJ;OM nYIllKH pacnorrozcena ,ZJ;onOJlHHTeJlbHaH xaryunca npHMO 
S:s, yr-cnsaoro nonepetI!foro CetIeHHR - aHTHCOJleHOHA, C03,ZJ;aromaH MarHHTHoe 

none, xoropoe narrpaaneao aaacrpexy MarHHTHoMy norno COJleHOH,ZJ;a. 
'-> 

~ 
I'eoMeTpHtJeCKHe paavrepsr rcaryunca H ee nonoaceaae OTHOCHTeJlbHO KaTO,ZJ;a 

BbI6paHbI TaKHM 06pa30M, tITO npa TOKe B036Y)f(,ll;eHHH aHTHCOJleHOHAa, 

COCTaBJlRIOmeM rrpasrepao 15% OT TOKa B036y)f(AeHHR COJleHOH,ZJ;a, MarHHT

Hoe none KaTO,ZJ;a ofipautaerca B nyrn.. B peaynsrare 3MHTTaHC nyunca 

yr-rensuraerca npasrepno aa 10-15% no CpaBHeHHIO C 3MHTTaHCOM npa none 

aa KaTO,ZJ;e nopaznca 20 3 . Ilonepenaaa COCTaBJlRlOmaH MarHHTHoro nOJlH 

;j
 
aa OCH He npeasnuaer 1,5 3 npn ero MaKCHMaJIbHbIX 3HatIeHHHX. IIoJlYtIeH


nsre peayrn.rarsr H3MepeHHlf MarHHTHbIX rroneii n03BOJlHJIH norryuars ,ZJ;aH


nsre ,ZJ;JlH pacsera COrJlaCOBaIIHOH BXO,ZJ;HOH cPOKYCHpylOmeH KaTyIllKH na
 

BXO,ZJ;e B nepsyro ceKQHIO HH)i(eKTOpHoro YtIaCTKa , paavretnaer-roji aa pac

CTOHHHH (400± 2) CM OT KaTO,ZJ;a H npeAHa3HatIeHHOH ,ZJ;JlH ycrpaneaaa npo

BaJIa nOJlH B nepexozmoii ofinacra. 

Ba)f(HbIM ,ZJ;OCTOHHCTBOM KOHCTPYKUHH nynnca RBJlHeTC~ B03MO)f(H0~Tb 
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yCTaHOBKH pa3JIHqHhIX no <popMe H naaxrerpy KaTO~OB H npHKaTO~HhIX 

3JIeKTpo,nOB aa KaTO~HYI<J HO:JKKy H aHO~OB B aaonnoe OTBepCTHe nyWKH, Aanpocos A.B. H np.	 P9-88-872I 
qTO n03BOJIHJIO onpofioaars pa3JIHqHhIe 3JIeKTpOHHO-OnTHqeCKHe CHCTeMhI 

(30C) nyiuerc B COBMeCTHOH pafiore C HaqaJIbHOH qaCTbI<J yCKopHTeJIH 

JUlY-30 H npoaecra HX 3KcnepHMeHTaJIbHhIe HCCJIe~OBaHHH. TpY~HOCTH 

rpaacnopraponxa 3JIeKTpOHHOro ny-nca xepea ycxoparomyro cacrer-ry 
JUlY-30 HaKJI~hIBaJOT cepseansre Tpe60BaHHH na KaqeCTBO HCTOtIHHKa 

3JIeKTpOHOB H BhI3bIBaJOT Heo6xo~HMOCTb nOCTOHHHoro coaepmencraoaa
HHH B npouecce HaJIan:KH yCKopHTeJIH. 

BhlJIH onp060BaHbI HeCKOJIbKO BapHaHToB 30C rryurex: 33ll-2, pas
pa60TaHHaH B JIH<l> OMHM / 2 

I, nyunca OT KJIHcTpoHa KMY-12AM, cepniino 
asmycxaevraa npOMhIWJIeHHOCTbID, H OnTHqeCKaH cacrer-ra, pa3pa60TaHHaH 

HMM3<I>A, aa OCHOBe nyuncn Ilapca, rne aHO~HOe oruepcrae 3aTHHyTo npo
BOJIOqHOH cerrcoii C HqeHKOH :::::: 2,5 MM. B npouecce npOBe~eHHH HaJI~Oq

HhIX pa60T aa HH:JKeKTOpHOM ysacrxe (MY) JIMY-30 COBMeCTHO C COTPY~
HHKaMH HMM3<l>A 6bIJIH H3Mep,eHhI aneprerauecxae cnercrpsr na asrxozie 
nymxa H aa asixone MY (12 ceKU;HH, E = 4 M3B) , a TaK:JKe 3HaqeHHH HOp

MaJIH30BaHHOrO 3MHTTaHCa, xoropsie aa asrxone nyur KH nocrarana 0,2
0,3	 CM· pan: (WIH pa3JIHqHhlX 30C), a aa asrxone MY COCTaBJIHJIH 0,36..;
..;-0,46 CM· pan. 

I 

Ilyrera npHMeH~HHH cTpo6HpOBaHHH H3MepHTeJIbHOH armaparypoii 
3TH rtapar-rerpur Ha6JII<J~aJIHCb B pa3JIHtIHhIe MOMeHThI BpeMeHH B reseaae 
HMnyJIbCa TOKa nyqKa / 3 I. 

Ilo	 conorcynaocra Tpe60BaHHH K rrapaxrerpaxr nynnca WIH ~aJIbHeHWHX 

HaJI~OqHhIX pa60T 6hIJIa BhI6paHa 30C HMM3<I>A C cerrcoii, OHa, KpOMe 

roro , n03BOJIHeT rryrer-r H3MeHeHHH paCCTOHHHH MeJK,ll;y ceTKOH aaona H rca
TO,nOM H3MeHfiTb nepaeanc nYWKH B npenenax 1,5-2,5 A· B- 3 12 , TO ecrs 

npa 3HeprHH 3JIeKTpoHoB 300 K3B BhIXO,llHOH 3JIeKTpoHHhIH TOK nYWKH MO
:JKeT	 HMeTb BeJIHqHHY OT 250 no 400 A B HMnyJIbce. B aacroautee BpeMH 
C03,naHHaH nyunca HCnOJIb3yeTcH rrpn npoaenemra HaJI~OtIHhIX pa60T aa 
JIMY-30 npn npoaoznce nysnca xepea HH:JKeKTOpHhIH H nepBhIH yCKopHTeJIb
HhIH yxacrorc (E = 8 M3B) H ofiecrresnraaer neotixozrar-n.re napaxrerpsr ny-nca. 

B 3aKJII<JqeHHe aaropsr 6JIarO~apHT B.B.KocYXHHa, M.M.neMcKoro, 
B.B.3a66apoBa, P.B.XapbI<J30Ba aa nenasre KOHCyJIbTau;HH, ~HCKYCCHH 

H nor-roms B pafore. 
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Pyxorracs nocryrrana B H3~aTeJIbCKHH OT~eJI 
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Pe3YJIbTaTbI H8JIa,llKH HCTOtffiHKa snercrpoaoa yCKOpHTeIIR JUlY -30 

OIIHCaHa HOBaR KOHCTPY~HR HCTO'IHHKa anexrpoaoa - anexrpoaaoa nyWKH
.llJIR JUlY-3D. B OTJIH1lHe OT paaee HCnOJIb30BaBWHXCR OHa BbIUOJIHeHa B sane OT
neJIbHOrO 6JIoKa, coenaxseworo CneUH8JIbHbIM nepexonasrsr ycrpoHCTBOM c nOBbI
WaIOmHM HMTIYJIbCHbIM TPaHCQ>opMaTopOM na 300 KB, BbIUOJIHeHHbIM aa OCHOBe 
yCKOpHTeIIbHOH cexuaa. (J>ePpoMarHHTHbIH 3KpaH CneUHaJIbHOH Q>OPMbI H aHTHCO
neaoan, pa3MemaeMbIH sa KaTOnOM B nOJIOCTH MacnOlJRUOJIHeHHOrO H30JIRTOpa 
H BKJIlOlIaeMbIH acrpexao OCHOBHOMy Q>OKycHpylOmeMY COJIeHoMY, n03BOJIRlOT 
YMeHbwHTb 3MHTTaHC nyWKH aa 10+15% aa cxer HyJIeBorO MarHHTHorO nOJIR B 06
naCTH xarona. SbInH HCUbITaHbI Pa3JIHllHbIe 3JIeKTpoHHO,-OnTHlieCKHe CHCTeMbI H BbI
6paHa CHCTeMa aa OCHOBe nyWKH Ilapca, Pa3pa60TaHHaR B HHH3<I>A, B KOTOpoH 
aaonaoe OTBepcTHe 3aTRHyTonpoBOJIOllHOH CeTKOH CRlleHKoH 2,5 MM. 

Pa60Ta BbIUOJIHeHa B JIa60paTopHH HeH'rpoHHoH Q>H3HKH OI1HH. 

COO6meHHe 061.enHHeHHOrO HHcnrryTa RJlepHhII accnenoaaaaa. .lly6Ha 1988 

Ilepeaon O.C.BHlIOrpa,llO~OH 

c 
Androsov A.V. et al. P9-88-872 

Results of Adjustment of LIU-30 Accelerator Electron Source 

A new design of an electron "source - electron gun - for LIU-30 accelerator 
is described. Unlike the earlier used ones it has been made as a separate unit connected 
via a special adapter with increasing pulsed transformer to 300 kW constructed' on the 
base of an accelerating section. Ferromagnetic screen of a special shape and antisole
noid placed behind the cathode in a hollow of an oil-filled insulator and switched on 
antiparallely to the main focusing solenoid permit to diminish the gun emittance by 
10-15% due to zero magnetic field in the cathode region. Various electron-optical 
systems were tested and that one was chosen based on the Pierse gun in which the . 
anode orifice was covered with a wire gauze of 2.5 mm cell. 

The investigation-has been performed at the Laboratory of Neutron Physics, JINR. 

Communication of the Joint Institute for Nuclear Research. Dubna 1988 


