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1.' BBEllEHV1E 

npeii1Myil!eCTBa 111CnOnb30BaHII1H B LJ.111KflOTpOHaX 1110HHbiX 111CT04HII1KOB 
c pa3pHAOM Tll1na n~~HII1Hra c·xanciAH~M KaTOAOM·noapo5HO Onii1CaH~ 
s 111 • V13BecTH~ ~pe~MY~~CTBj nonoro xonoaHoro KaToaa B 1110HH~x 
111CT04H111KaX 121 • V13~3a Hecon~cTaBII1MOCTII1_pa3M~pOB 3a3opa Me~AY no
fliOCaMII1. MarHII1TOB HeKOTOpbiX YCKOpii1TeneL1 111. ra5apii1TaMII1 on~caHHbiX 

- • > "• c -

B flii1TepaType 111CT04HII1KOB C XOflOAH~M non~M KaTOAOM BBOA 111CT04HI!1-
KOB B KaMepy YCKOpii1TenH ocy~eCTBnHeTCH 4epe3 OTBepCTII1e B. HpMe 
Mart-tii1Ta (BepTII1KanbHbiL1111CT04HII1K 131 }. npll1 3TOM 111Me10TCH TPYAHOCTII1 
C ycTaHOBKOL-1 111CT04HII1Ka B pa5o4ee nono~eH111e. OTHOCII1TenbHO nynepa. 
0Tpa5oT~HH~e KOHCTPY~U.111~ 1110HH~X 111CT04HII1KOB ropii130HTanbHoro~so-

. aa 111 YA05CTBa. 111X IOCTII1pOBKII1. 111· 3KCnnyaTat.J.~1111 He pacnpoCTpaHHIOTCH, 
. no 1113nmKeHHbiM np.II14111HaM, Ha 111CT04HII1KII1. C xonOAHbiM .. nOnbiM KaTOAOM. 

3To 111 nocnyK<II1no ocHoBaHII1eM anH.nocTaHoBKII1 v1:nposeaet-iit1H aaHHoL-1-
pa5oTbl. · · · · ·· 

2. 3KCnEPV1MEHTAflbHOE·060PYllOBAHV1E· 
V1 KOHCTPYKUV1H-V10HHOrO V1CTO~HV1KA 

V1ccneaosa~~e xapaKT~pii1CTII1K 111CTO~HII1Ka 1110HOB npOBOA111flOCb 
Ha cTeHae' 41 • CxeMa 111MnynbcHoro n111TaHL'iH 111CT04HII1Ka o_n111caHa 1 B 1 51 ~ 
CxeMa BKnt04eHv1~ 111CT04HL'iKa npeacTasneHa Ha p111c ~ L llnH o5ner4e
HII1H 3a~ll1·raHII1H · ocHosHo'ri:> p·a3pHAa s L1cTo4HII1Ke 3am111rancH npeasa
p111l-enbHbtL1 m_~10~111L1 pa3P~A o:r BbtnpHMII1~enH ( Unp: p ~"' 1 KB; Inp: p."' 

_ "' 1 MA). 3KCTpaKLJ.111H 1110HOB_1113. 111c-· 

---

. ' '. -. ··: . 

~04HII1Ka ocy~eCTBOHeTCH OTCaC~~ 

.· sai0~111M. aneKTPOAOM ('raHTanosasi 
· rinacTII1Ha w111p111HoL1 10 MM), oT:cToH-

. p_~·ocuw. _ _.. _. Ut~M- :s~ scex ai<cnep1111'1eHTax o-i 1!1c-
soruir I• . . • T04HII1Ka Ha 2,5 MM, 4epe3 ~enb 

.. . .f;:'~UUA; . B. aHOAHpL-1 KaMepe ~C!04HII1Ka 
K,.OcUUA .. : I '· .!J.so. . . . . . 

" : .· 
·· PHC. I; CxeMa · nHTaHmi ·H. HsMe:p'e

... mm liapaMeT,tlOBcJIY'!Ka .· (.z:viw .npq-; 
u-. -CPHo).b TOHOB . cxeMa p;~Ha nyHKT~p~M:) •. 

.... ,.,.,~_......_,_ ==- I(JIO ... 

~ ~-"- :.,(~ ~· .. ,.t:.·:~~-ii~fl- HH:'i""C~1. 
~ \ . .. 
t ·:,:'~~~l?.~~A ~~-1J~t1flt~t:~·~ 

r;t,~SJj~~to-rs;,~;\ 
-~--,--"1 _ _.......,,.,._ .... -·· 
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Puc.2~ KoHCTPYKQHH ucToqHHKa 
noHoB: I - Kopnyc, 2 - aHTH
KaToA, 3 - aHOAHaH K8Mepa, 

3& 4 - KaToA, S - OTBepCTHe noga
qu·ra3a. 

3g 
(1x5 MM) nepneHA~Kyn~pHo Mar
H~THOMY non~. H3MepeH~~ TOK08 
ayr~ ~ 3KCTpaK4~~ npo80A~n~cb _ 

~ c ~cnonb308aH~eM ~3Mep~Tenb- · 
. .. . . .. . HbiX KaTyWeK, 8blnOnHeHHbiX 

8 8~Ae.no~ca Poro8~~or6 161 • n6aa~a;pa5o~ero ra3a 8 ~CTO~H~K 
( TeXH~~:teCK~Iif8DAOPOA) np680A~nacb rpaay~poBaHHbiM ~rohb~aTbiM 
seHT~nel'il · ~ · Ko~npon~posanacb no s·aKyyMy 13 KaMepe cTeHAa. HcTo~
H~K HaXOA~nc~ B nOCTO~H~OM CT~5~~~3~po~aHHOM MarH~THOM norte, 
Ben~~~HY KOToporo MOlKH0~3MeHHb B npeaenax OT 0,15 AD 1,2 Tn. 

KoHCTPYK4~~ ~OHHoro ~CTO~H~Ka npeacTa8neHa~Ha p~c.2. HeKo
TOpble KoHCTPYKTir18Hble oo6eHtiocT~ ~cTo~H~Ka· o5ycnosneHbl B03MOlK
HbiM ~cnonb30Bai·t~eM Ha YCI<Op~Tene y.:.120M: fonOBKa ~CTO~H~Ka Ha
XOA~TC~ Ha ABYX WTOKaX (TpaA~4~0HHbl~ .rop~30HTanbHbl~ 880A) ... Ka
TOA ~ aHT~KaTOA ~ BOAOOXnalKAaeM~e ~ ~3rOTOBneH~ ~3. TaHTana. 
Pa5o~~~ ra3 noaaeTC~ B H-~lKH~~ ~aCTb nonocT~ KaTOAa .. Jl~a(jlparMbl 
aHOAHO~ KaMep~ ~Me~T OTBepCT~~ ~ 5rMM. 

3. PE3Yflb TATbl- 3KCnEPHMEHTOB 

B 3Kcnep~MeHTax sen~~~Ha ~MnyribcHoro Hanp~lKeHVI~, noAaBae.., 
MOro Ha ~CTO~H~K, COCTa8n~na 174 KB np~ TOKe pa3p~Aa AYr~ 

· oT a··, 5 iJ,o 7 A, ~- Ha5n~aanc~ xapaKTepHbllit an~ ~cTo~H~Ka_c_ xonoA
HbiM nonbiM KaTOAOM pa3pRA .. HoM~HanbHOe 3Ha~eH~e TOKa ,AYr~ co-
'CTa8n~no 2,4 A'. · · · . _ .-. ·· · · · 

HccneAOBan~cb 3aB~C~MOCTill xapaKTep~CT~K- pa3p~Aa -~ OTCaCbiBae
MOro TOKa oT· 13en~~~~~ pacxoAyeMoro ra3a, MarHir1THoro ~on~, Ha
np~lKeH~~ OTCOCa, reoMeTp~~ paJp~AHO~ o5nacn1 ~CTO~H~Ka, a TaK

. >Ke B03MOlKHOCTb ~cnonb3o8aH~~ .ero B -HenpepbiBHoM· pe>K~Me ropeH~~ · 

. pa3p~Aa' ~- B03MOIKHocTb nony~eH~H H--~qHo8. , ·: · · · :~. . 
. ' .· YcTolito.i~8bi~ paJp51A :O,yr~. ~CT0'-11-!~Ka . ~OHOB B03HVII~aeT np~ . Ben~-
~~~e MarH~Ttioro non~ 0,2 ·rn, a ~3MeHeH~e AD 1,2 Tn He 8bl3biBaeT 
3aMeTHoro ~3MeHeH~~- ToKa AYr~ VI ~oHHoro.ToKa ~3 ~cTOo.li-t~Ka~ ,. 

YcTolii~~BaH pa5oTa incTo~H~Ka B03MOlKHa np~ pacxotie:;8ott6p'o'A·a.::< 
·2,4 CM3 B M~HyTy. Pa5oTa ~cTo~H~Ka c 5onbw~M~ pacxoaar-.1~-BoAo.:.. 
POAa 5yAeT np~BOA~Tb K yBen~~eH~~_OCH08H~X noTepb-n~~Ka OTp~-
4aTenbHbiX ~OHOB ~3-3a pa3Bana Ha OCTaTO~HOM ra3e, nb3TOMY yBe:-
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Pm~.4. 3aBucuMocTh Icnc;=-=f(UoTc.),~.-> 
'IA 1 = (l-~6)A. (H--HOHbi). . .· , 
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n~~eH~e ra30nOAa~~ He ~ccneA08anOCb. np~ ra30nOAa~e 1,2 CM3 
8 M~HYTY Ha5moAanocby8en~~eH~e' wyMa B pa3p~Ae, a np~ ra3onoAa-

--~e 0, 8 cM 3 B M~HYTY pa3p~A cTaHo8~nc~ HecTa5~nbHbiM. · · 
Hap~AY c 3KCTpaK4~eli1 ~3 ~OHHoro ~CTO-~H~Ka npoToHoB ~ccneao-

8anacb B03MO~HOCTb 3KCTpaK4~~ H--~OH08. np~ ~ccneAOBaH~~ ~eo
MeTp~~ pa3p~AHOiit o5naCT~ ~CTO~H~Ka 5~no ycTaHOBneHO, ~TO An~ 
OnT~Manbtioro B~XOAa·oTP~4aTenbH~X ~OHOB He05XOA~MO pacnonaraTb 
CTOn5 nna3M~ OT ~en~ aHOAa Ha 1,3-1,5 MM; B~XOA npOTOHOB ~3. ~c
TO~H~Ka np~ 3TOM ~3MeH~eTC~ He3Ha~~TenbHO ~·MOlKeT COCTaBn51Tb 
aec~TK~ M~nn~aMnep. TaK~M'o5pa3oM, He ~3MeH~~ reoMeTp~~ pa3pHA
HO~ o5nacT~ ~OHHOrO ~CT04H~Ka, MOlKHO 3KCTpar~pOBaTb ~ npOTOH~~ 
~ H--~oH~. Ha p~c.3~ 4_noKa3aH~ 3aB~C~MOCT~ oTcac~8aeMoro TOKa 
OT Ben~~~Hbl OTCaCbiBa~ero Hanp~~eH~51 An~ pa3HbiX TOKOB AYr~, 
np~ · 3KCTpaK4~~· npoToHo8 ~ H--~oHoB c OA~HaKOBbiM paccTO~H~eM 
CT6n5a nna3M~ OT ~en~ aHOAa 1,25 MM. . 

Bapb~po8aH~e pa3Mepo8 nonocT~ KaTOAa noKa3ano, ~To.np~ npo
'"l~x paBHbiX ycno8~~x a(jl(jleKT~BHoe ropet-i~e pa3p~aa np~ yKopo~eH~~ 
nonocT~ 5yAeT ~MeTb MeCTO np~ OAHOBpeMeHHOM yMeHbWeH~~ ee A~a.., 
MeTpa no 3aKoHy'd3/t- Canst, .rAe d- A~aMe_Tp, t- An~Ha no
nocT~. 

~ccneaosaH~~ Henpep~8Horo pelK~Ma pa5oT~ ~OHHoro ~CTO~H~Ka 
5bln~ orpaH~~eHbl n~TaiQUIY1M 8blnp~M~TeneM ( 4 KB, 250 MA) ~· KOHCT
PYK4~e~ ~CTO'"IH~Ka ( HeoxnalKA<ieMbllit aHOA) . np~ TOKe AYr~ 210 MA 
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6bln nony'-teH OTCaCbiBcleMbl~ TOK 3, 5 MA . ( AflSl npOTO'iOB), UoTC. = 
= 4 KB. np~ aioM p~cxod raJa ~OCTaBriSln 1,2 CM 3 B M~HyTy. 

3aMeTHbiX ~3-MeHet-i~~ xapat<Tep~cniK ~oH~wro ~CTO'-tH~Ka nocne 
ero AOrirospeMeHHO~ pa6oTbl He o6HapyiKeHo. 

-- TaK~M o6pa3oM, ·MOIKHO KoHi:TaT~posaTb,- o.uo AnSl ~t~'cTO'-tH~Kos 
LtlOHOB C pa3pSlAOM neHH~Hra Lt1 XOnOAHbiM nonbiM KaTOAOM B03MOIKHO. 
co3AaHI!Ie IIIOHHoro ·IIICTO'-tHIIIKa c ropLt130HTanbHbiM BBOAOM .AnSl 4111Kno
TpOHOB, llll\.1eiOutlliX AOCTaTOI..fHO Manbl~ 3a30p MeiKAY noniOCaMW MarHviTa. 
np11 aioM MbiKHO ~KCTp~r~pOBaTb 113 llltTO'"IHI/IKa KaK npOTOH~, TaK 

.. Lt1 W -Lt10Hbl C npllleMneMbiMLt1 TClKaM~ 3KCTpaK4~~. 

'., 

.. 
m1TEPATYPA . 

1. fna30B A.A. - Of1HIIt1; P-524, tly6Ha, 1960. 
2. MocKanes 6.1.1. -·Pa3pSlA c nonbiM KaTOAOM. M.: 3Hepri!IS1, 1969, 

c.168. _ · ·· .. 
3. rna30B A.A .. Ill AP· - JPYAbl BceCOI03HOro 'coseil!aHLt1Sl "YcKop~Ten~ 

~t~OHOB HLt13K~x 11 cpeAH~x 3Heprlll~". K11es: HayKosa AYMKa, 1982, 
c.224. . · · · · 

4. r:na3os A.A. 111 AP· - Olt1Hit1, 9:.,;8l-736, tly6Ha, 1981. 
5; ·BacLt1nbeB H. B·. ~ AP ~.- Olt1Hit1, 9-88-7, tly6Ha, 1988. 
6~ fna3oB A;A. ,OHI!IuteHKO n.M ... , Olt1Hit1, 1234, /ly5H~,· ~963. 

·' 

~' ' 

.. 
'· 

! 

..:: '~· 

t,. 

', .. -. 

. 

~;_..: 

PyKonLt1Cb _nocTyn11na B Lt13AaTenbCKLt1~ OTAen .. , 
. . 21 OKTSl6pS1"1991 roAa. 

4. 

'-. ~ 

BacLtlnbeB H. B:' rna30B A.A.' . HOBLtlKOB 
UIIIKnoTpOHH~~ IIICTOI..fHIIIK IIIOHOB . 
C xonOAH~M non~M KaTOAOM 

. On111caH~ p~3yn~TaT~ pa3pa5oTKIII 111 Ill< 
Lt1CTO'"IHLt1Ka ropLt130HTanbHOro BBOAa C XOJ 

Lt1 pa3pSlAOM neHH~Hra, npeAHa3Ha'-teHHOr< 
·s 4Lt1KnOTpoHax ~ 3a3opoM MeiKAY non10c~ 
· 60 MM~ nony'"leHbl peJynbTaTbl no aKcTpaf 

npoTOHOB ~ H--~t~OHOB c np~t~eMneM~MLt1 Ani 
KOP~TenSlX 3Ha'-teHLt1SlMLt1 TOKOB 3KCTpaK4Lt1~ 

Pa5oTa B~nonHeHa B na5opaTOPLt1Lt1 SlAE 

Coo6meHile 06oe~HHeHHoro HHCTHTyTa ff~epHhix 1-l 

nepeBOA aBTOpOB 

Vasiliev N.V.,.Glazov A:.A., Novikov [ 
Cyclotron Ion Source with Cold Hollo~ 
Cathode· · · · · 

The results of ~h~ development anc 
the ho"rizontat PIG .ion source with U 
de are described. This ion source car 
trons with a magnet pole gap not les~ 
desired value of H- beam extracted fr 
has been ~btained fhat is ·quite enou~ 
pe.accelerators. 

The investigation has been perfo~n 
·of Nuclear Problems, JINR. 


