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Mal-opa H.M.,- MepKynoa n.A. P9 - 10670 

0ceCHMMeTpaquag nywKa Ha 9Hepra~ 9neKTpOHOB 300 K98 

a TOK 250 A c naMHHapHbiM noTOKOM 

OnaCbiBa~TCR oco6eHHOCTH roquoro caMocornacoaauaoro pacqera, 

c noMOWb~ KOToporo nonyqeaa KOH,Parypauag 9neKTPOilOB, o6ecneqaaa~mag 

naMHHSpHbiH UOTOK B CHnbHOTOqHoli llBYX9neKTpOilHOH oceCHMMeTpaqHOli 

9neKTpOHHOii nywKe Ha 9Hepra~ 9neKTflOHOB 300 K98 a TOK 250 A. Hccne

llOBaHo noBelleHHe XapaKTepa llOTOKS npH BSpbHpOBSHHH 9neKTpOMSrHHTHblX 

napaMeTpOB nyWKH. noKS38HO, 'ITO llH8ll830H HX H3MeHeHHR, B KOTOpOM 

COXpSHReTCR naMHHSpHOCTb nOTOKa, CyUieCTBeHHO y>Ke, qeM B cnyqae 

9neKTpOHHOii nyUIKH HS 500 K98 H 250 A. 

Pa6oTa BbinOnHeHa B na6opaTOpHit ueiiTpOHHOii .PH3HKH Ol1HH. 

Coo61QeHMe 06'J.eJlBHeHHOI'O BHCTMTYT& aAepHWI BCCJJeJIOB&HBi. ,lJ,y6Ha 1977 

Matora I.M., Merkulov L.A. P9 - 10670 

Axisymmetric Electron Gun on Energy 300 keY 
and Current 250 A with Laminar Flow 

Specific features of selfconsistent calculation 
have been described, which allow one to receive a form 
of electrodes providing laminar flow in strongcurrent 
diodic axisymmetric electron gun on energy 300 keV and 
current 250 A. Features of flow are investigated when 
varying gun electromagnetic parameters. The interval 
of their variation where the flux laminarity is conser
ved is shown to be narrower than that in electron gun 
on 500 keV and 250 A. 

The investigation has been performed at the 
Neutron Physics Laboratory, JINR. 
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BBE.UEH.l1E 

DpH paspa6oTKe MeTOAHKH pacqeTa onTHqeCKHX cxeM, 
o6ecneqHB8IDWHX ~OpMHpOB8HHe naMHH8pHoro fiOTOKa 
B MOWHbiX ocecHMMeTpHqHhiX aneKTpOHHhiX nymKax I 1-4/, 
Mhl paCCMaTpHBanH ,[lB8 3HaqeHHSI 3HeprHii aneKTpOHOB 
Ha BhiXOAe: 500 H 300 K38. 11MnynhCHbiH TOK 6hin B o6o-
HX cnyqaSJx OAHH H TOT }l{e - 250 A. PesynhTaThi no aneKT
poHHbiM nylliK8M Ha 500 K38 B OCHOBHOM y}l{e ony6nHKOB8-
Hhi. 0nHC8HHe OCo6eHHOCTeii nymeK Ha 300 K38, BhiSJBneH
HbiX npH HX pacqeTaX no H3nO}I{eHHOH B / 1-4/ MeTOAHKe, 
.naeTCSI B H8CTOS1Weii pa6oTe. 

1. 3nEKTPOHHAH DYWKA - .U.l10.U 

0CHOBHhiM OTnHqHeM CHnhHOTOqHOH aneKTpOHHOH nylliKH 
aa aaepruro 300 KaB SJBnSJeTCSJ cymecTeeHHO 6onhmee, qeM 
B nymKe aa 500 KaB, "pacTanKHBBHHe~ o6~eMaoro sapSJ
.na. KpoMe Tore, B aeii aao.n npH6nH}I{eH K KaTo.ny TaK, 
qTo MHHHManhHbiH 3830p Me}l{,ny HHMH paeeH 3 CM (pHc.la). 
.UnSJ Tore qTo6hi 6ecnpenSJTCTBeHHO npoeecTH nyqoK CKB03h 
aao.naoe oTeepCTHe Tore }i{e .nHaMeTpa, qTo H B nymKe aa 
500 K38, aaqanhHhiH HaKnOH Hapy}I{HOii: TpaeKTOpHH r O 6bin 
B3SIT- 0,1 (BMeCTO- 0,001), a K8pHH3 He3MHTTHpyrorueii: 
qaCTH K8TOA8 H8A 3MHTTepOM 6bin npH6nH}I{eH K nocne.nHe
My Ha 0,5 CMo 

Bee 3TH aeo6xo.nHMbie H3MeHeHHSJ npueenu K cepbe3Ho
MY eospacTaHHID aeo.naopo.nHOCTH aanpg}l{eHHOCTH aneKTPH
qecKoro nonSJ aa 3MHTTepe, npHqeM oTaomeaue 
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PH c. 1. 3neKTPO.I:IHo-onTH'IecKa5I ~xeMa rryiiiKH-.llHOJla (a), 

pacnpeaenea:He nnora:ocTH TOKa a a:e:ii no ceqeHHIO (6) a:a 

BbiXOJle IIpR HOMHH8JibHbiX napaMeTpax H IIpOeKUHH 4Ja30BOI'O 

o6'beMa rryqKa (c). ( r H z a eM, j a A/eM 2 ). 1 - &MHT

Tep, 2 - KaTo.ll, 3 - aHoa, 4 - 4JoKycapyiOmH:ii conea:oaa. 

E 
~=~ 

E 
min 

(1) 

OKaaanocb paBHb!M 1 ,64. BeJIHqH:a:a HanpH)Kea:aocTR :arreKTpH

qecKoro rronH E a:a 3MHTTepe BCIO.UY rrpeaocxo.uHT 20 KB/cM, 

BCJieJlCTBHe qero pacnpe.ueneH:He IIJIOTHOCTH 3MHCCRH pac

CqHTblB8JIOCb B COOTBeTCTBRH C 38KOHOM llJOTTKH 

j = B(T) ·exp( ~eE_) 
kT ' 

(2) 
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T'Jle B( T}- K034JqJHUHe.I:IT IIpOIIOpUHOH8JlbHOCTH 1 k - noCT05IH

H85I EonbuMa.l:la, e - aapg.u 3JieKTpo.l:la, T - TeMnepaTypa 

KaToaa a K, KOTopag aceraa npeanonaraeTC5I noc TOHHHo:ii 

.l:la ace:ii noaepX.I:IOCTH 3MHTTepa. 

8bJqHCJieH.I:l85I no MeTOJlHKe /l-4/ 4JopMa 3MHTTepa, JlH8-

MeTp KOTOpOI'O 6bin B35IT p8B.I:lbiM 7 CM 1 R306pa)Kefia Ha 

p H c • 1 a. H a p H c • 16 H 1 c aaHbi pacnpeaeneHHe rrnoT

HOCTH TOKa no p8JlHyCy Ha BbiXO.ll€ H3 IIYIIIKH Ha paCCTOH

HHH 36 CM oT KaTo.ua H rrpoeKUH5I 4>aaoaoro paaHaJib.l:loro 

06'beMa B TOH >Ke TOqKe., 

Paaa:oMepa:ocTb nnoTHOCTR rryqKa a:a BbiXoae H3 rryiiiKH 

arronHe Y.llOBneTaopHTenbHaH. 3MHTTaHc paaeH HYJIIO (a npe

He6pe)KeHHH paa6pocoM a:aqanbHbiX CKopocTeil: sneKTpoHoa 

Ha 3MHTTepe 38 C'leT TepMHqeCKOI'O 34J4JeKTa, KOTOpb!H
1 

K8K nel"KO OUeHHTb 1 TipRBHOCHT B 3HaqeHHe 3MHTT8HC8 He-

·3 ) 3H8'1RTenbHYIO aenaqH:Hy, MeHbiiie 4 10 cM.paa •• BnarorrpHHT-

HbiM MOMeHTOM cneayeT T8K>Ke C'IHT8Tb BBCbMa 6JIH3KYIO 

K JIHHeHHOH CBH3b Me)I{JlY r' H r, 'ITO CBH.UeTenbCTByeT 

0 Bb!COKHX OIITHqeCKHX CBOHCTBaX IIOTOK8 1 yaep)K8HHe KOTO

pOI'O B6nH3H OCH CHlv{MeTpHH CHCTeMbl IIplf aanhHeihueM 

HCIIOJib30B8HHH IIy'IKa B CBH3H C 3THM paaHKanbHO o6ner
qaeTCH /5/ 

0aH8KO T8KOH xapaKTep IIOTOKa IIpH: HOMHHanbHbiX 3Ha'le

HHHX aaoanoro a:anpg)KeHH5I ( V 0 = 300 KB), TOKa ( I 
0 

= 
= 250 A) H aanpg)KeHHOCTH Mara:HTa:oro nong a uearpe 

conea:oaaa ( H o = 383,5 3) rrpa H3Mea:ea:RSIX 3THX 

napaMeTpoa HapyiiiaeTcH ropaaao cKopee, qeM 

a rryiiiKe a:a 600 KB 12~3To anniOcTpHpyeTCH p If c. 2-5, aa 

KOTOpb!X BHJlH01 'ITO JlH8II830H H3MeHeHRH 3TifX BeJIH'IHH1 

B KOTOpOM JI8MHH8pHOCTb IIOTOK8 COXp8H5IeTC5I1 3.UeCb 

ropaa.uo y)Ke, 'leM a /2/ 
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pH e, 2. ilnOTHOeTb TOK8 H8 

BbiXOlle H3 nylliKH npH H3Me

HeHHH H ( r a eM; j a A/eM 
2
). 

1. H/H 0 = 0,8; 2. H/Ho =0,9; 
3. H/H0 = 1 ,05; 4. H/Ho =1, 1. 
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pH e. 3, ilnOTHOel'b TOK8 H8 

Bb!XOlle H3 nylliKH npH H3Me

HeHHH V ( r a eM; j a A/eM 
2
). 

1. V/Vo = 1,1; 2. V/Vo =1,05; 
3.V/V

0 
=0,97. 
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pH e, 4, ilnoTHOeTb TOK8 H8 

BhiXOJle H3 nylliKH llpH H3Me

HeHHH I. ( r a eM; j a A/eM~. 
1.1/10 = 0,8; 2. I/1 0 = 0,9; 
3. 1/1 0 = 1.,05; 4. I/10 = 1,1. 
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pH e • 5. flnOTHOeTb TOKa Ha 
BbiXOlle H3 nyiiiKH npH lf3Me
HeHHH V H I no aaKOHY llJoTTKH 
(r B eM; j B A/eM 2 ) • 

I. I = 265,5 A; V = 360 KB; 
2. I= 257,8 A; V= 330 KB; 
3. I = 247,6 A; 'V = 291 KB. 
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