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rna30B A.A.' HoBHKOB !l.ll. P9-3024-l 

3neKTpOCT8TH~8CKHA Tp8KT C nepHOAH~8CKOA ~OKyCHpOBKOI 

8 pa6oTe npHB8A8Hbl pac~eT, KOHCTPYKIIHH H peaynbT8Tbl HCcne

AOB8HHH 9n8KTpOCT8TH~ecxoro Tp8KTa C nepHOAH~eCKOA ~OKyCHpOBKOA 

TpaxT Hcnonb3osancH AnH TpaHcnopTHpOBKH snexTpOHHoro ny~xa c TO 

KOM AO 500 M8 npH M8nblX {3 • v/c • npH 9TOM KO~~HIIH8HT npo • 

nyCK8HHH Tp8KT8 6nH30K X 0,9 • .li.HaMeTp ny~xa Ha BblXOA8 H3 Tp8KT8 

He npesblwan 10 MM. TpaxT ycnewHo Hcnonb3osancH AnH TpaHcnopTH 

pOBKH HMnynbCHOrO ny~Ka C ManOA B8nH~HHOA CKB8:lKHOCTR H Henpepb!B' 

HOrO Ha paCCTOHHHe .._. 600 MM. 

flpenpHHT 06-&e,llHHeHJIOro HHCTHT.YT8 Sl,llepHbiX HCCne.ttOB8HHA • 

.lly611a, 1966 • 

Gl.azov A.A., Novikov D,L. P9-3024-1' 

Electrostatic Channel with Periodic Focusing 

The calculation, construction and investigation results of 
electrostatic channel with periodic focusing are given. The 
channel was used to transport the electron beam with the cur
rent up to 500 rna at small f3 • v/c. The transmission factor 
is near 0, 9. The output beam diameter did not exceed 10 mm. 
The channel was successively used for transporting pulsed 
beam with a small value of duty factor and a continuous one 
to the distance about 600 mm. 

Preprint. Joint Institute for Nuclear Research. 
Dubna, 1966. 
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npH pemeHHH 38!18'1!1 Tp8HC110pTHpOBKH l!HTeHCHBHOrO liY'IK8 '18CTHU C TOKOM B 

COTHH Mllllllli8Mllep H M8llb!MH {3 • v/ c llp!!XO!ll!TCSI CT8liKl!B8TbCSI C uerrbiM pS!!lOM 

llpl!HIIHIIH8llbHbiX TPY!lHOCTeJ:i, Bbi3B8HHbiX nei1CTBl!eM rrpocTpaHCTBeHHoro 38pS!!l8. npn 

8TOM HMeiOT MeCTO K8K llpOUeCCbl 1 CBSI38HHbie C B38HMO!leJ:icTBHeM '18CT!III Me:>KAY 

co6ol1., Bbi3biBaiOmHe yBerrH'IeHHe nHaMeTpa rry'!Ka, rraneane rroTeHuHarra Ha ocH rryq

Ka ll T,lJ.,, T8K H llpOUeCCbl B38HMO!leJ:iCTBHSI C MOlleKyrraMH OCT8TO'IHOro ra3a, KO

TOpbie MoryT llpHBeCTH K o6pa30B8HHIO yCTOJ:i'!HBbiX o6rracTeJ:i 38pS!JlOB llpOTHBOliQ-

liO)KHOrO 3H8K8 1 CKOlllleHHSI KOTOpb!X H8 OCH liY'IK8 cymecTBeHHO li3MeHSIIOT ero xa-

paKTepHCTHKH, npn pac'!eTe ljJOKYCHpyiOmeJ:i CHCTeMbl 1 rrpeAH83H8'!eHHOJ:i AliSI Tp8HCliOp

THpOBKH rry'!Ka Ha paccTOS!Hl!e rropHaKa onHoro MeTpa, Heo6xonl!Mo y'IHTbiBaTb 6onb

lllHHCTBo H3 8Tl!X ¢aKTOpOB, B llpOTHBHOM crryqae CHCTeMa MO)KeT OK838TbCSI He <J¢
¢eKTHBHOJ:i, 

H3 rrHTepaTYPbi H3BecTeH PS!Jl rrpenrro)KeHHJ:i no pac'leTv !I co3Jl8HHIO aneKToo

/ 1-4/ 
CT8TH'JeCKHX TD8KTOB D83liH'JHbiX KOHd>HrVD8IIHI! , KOTODhie J<r.non,.,.-.vl()TrSI JTn« 

/5,6/ 
KOHCTpyHpOB8HHH llpl!60pOB CBl{ , O!IH8KO ll.O CHX liOp HeT ll.OCTOBepHbiX CBeae-

HHII 0 llp8KTH'IeCKOM IIp!!MeHeHl!ll liOA06HbiX CHCTeM ll.liSI Tp8HCIIOpTHpOBKll liY'JKOB C 

TOKOM B HeCKOllbKO COTeH Mllllllli8Mllep H8 3H8~HTellbHOe paCCTOS!Hlle. B H8CTOS!lliell 

pa6oTe rrpHBOJlSITCSI pac'!eT 11 pe3yiTbTaTw nccrrenoBaHHA aneKTpocTaTl!'!ecKoro TpaK

Ta, rrpe!lH83H8'!eHHOrO !IllS! pa60Tbl B Cl!CTeMe l!H)KeKUHH 6e3)Kerre3HOl-l arreKTpOHHOJ:i 

MoaerrH Ul!KliH'!eCKOrO yCKOpl!TeliSI 1 KOTOpbiJ:i llOK838ll XOpOlllHe X8p8KTepHCTHKll llpll 

Tp8HCIIOpTHpOBKe HHTeHCl!BHOrO lly'IK8 8lleKTpOHOB C aHeprHel-1 B HeCKOllbKO K9B, 

B OCHOBY Bbi6opa ¢oKyCllpyiOmeA CHCTeMbl Tp8KT8 6blllll llOliOJKeHbl crreAyJOIIU!e 

OCHOBHbie Tpe60B8HHSI ll coo6paJKeH!ISI. 

1. ToK ny'!K8 H8 BbiXOAe !13 Tp8KT8 ll.OIT:>KeH COCT8BITS!Tb 500 Ma, 

2. 3HeprHSI IIy'IK8 arreKTpOHOB W = 5,45 K8B, 

3. KpoccoBep liV'fKa Ha BbiXoae !13 Tp8KT8 ( B MHHHM v Me) ch =JQ MM. 

:~ 



4. 3rreMeHTbl Tp8KT8 UOII)!{Hbl pacrrorraraTbCH B BBKYYMHO-ITIIOTHOM KO)!{yXe, 

UHBMeTp KOTOporo UOII)!{eH HMeTb H8HMeHblllHll UOITyCTHMblll p83Mep. 

5. KoH~HrypaUHH srreMeHTOB TpaKT8 He UOII)!{H8 rrpeiiHTCTBOB8Tb rrpoueccy HB-

KOnrreHI!l'! nOIT0)!{HT9IIbHblX HOHOB H 8 OCH ny'IK8, 

DpH OTCYTCTBHH ~OKyCHpyiOIIlHX CHIT Tp8KT8 non neliCTBH9M p8CT8IIKHB8!01IlHX 

CHIT HpOCTp8HCTBeHHOrO 38pHU8 npOHCXOUHT HenpepblBHOe yBerrH'IeHHe H8'18IIbHOrO 

pam-ryca n y'!Ka , CBH3h Me)!{ny panHycoM ny'!Ka r H K oopUHHa T oll z • HanpaBrre-

17/ 
HHeM UBH)!{eHHSI ny'lKB, orrpenerrHeTCSI paBeHCTBOM 
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H8'18IIbHblll p8JlHYC ITY'!Ka, R' ~ aR az 
3 H8 '!eHH e R ' npH z = 0, 

OTHOllleHRe 38 p H Jl8 K MBCCe SrreKTpOH8, 

nOT9HUH81! H8 OCH ITY'IKB eY0 - W 

~ 

JlR3rreKTPH'IeCK85l IIOCTOHHH85l, - TOK ·ITV'lK8. 

( 1 ) 

113 IIpHBe aeHH blX BbJ!Ue yCIIOBHH H ypaBHeHHH ( 1) crrenyeT, 'ITO TPaKT Jl01!)!{eH 

Ob!Tb BeCbM8 )!{eCTKHM. TBK KBK nV'IOK C TOKOM 500 MB H KPOCCOB9DOM 10MM V RP.

llH'IHBaeT nnaMeTp BJlBoe Ha paccTOHHHH 6 CM. B 9TOM crryqae BBHilY oroaHH'IeH

HOCTH OOIUHX p83MepoB ycTpOliCTBa B KB'!eCTBe !j>oKycnpyiOIIlHX 9 1!eMef!TOB He MOrvT 

HCITOIIb30B8TbCSI KBaJlpyiiOIIbHb Je IIHH3bl, TaK KBK IIpR OIIH3KOM paCIIOIIO)!{eHHH KOpOT-

KHX 1!HH3 npOJlOIIbHbl9 ITOIISI Me)!{ay COCe!lHifMH srreMeHTaMR TP8KTa Ha'IHHaJOT IIDBBil-

rrunnRATh HllD rrorrenP.'IHhlMH na6o'!HMH rrorrHMH oTnerrbHoro arreMeHTA. Hr.xonq u~ 

9THX cooopa)!{eHHII, 1::1151 TPBHCIIOPTHPOBKH IIY'!Ka Ob!IT BblOPBH TP8KT, COCTOHIIllfll H3 

8KCHilllbfl(l -Cl!MM9TDR"!HblX arreMeHTOB C ITDOCTOa»CTBeHtiblM neOHOUOM R FllliTOAN'!P.HHU 

pac rrpocTpaHe HHH n y '!Ka, paBHbtM 6 cM. B Ka'!eCTBe sneMeHTa nepHOAH'IHOCTH B TpaK-

T P urnnnh:'lyPTr<t OITTH'leCKill'! CHCT9M8, COCT05lllla5t H3 nOT9HUHil1lbf!Oi!" DHil$pArMhl H 

383eMrreHHhJX Tovoo'leK. DoH aToM BBH.llY Toro, 'ITO norrH coceaaHx srreMeHTOB He 

nepeKpLtBBIOTCH, OOII8CTb Me)!{/1Y TOpU8MH Tpyoo'!eK H )lHa!j>parMOt:\ MO)!{eT paCCMaTpH-

B8TbCH H301!HDOBBHHO. KaK OUHHO'IH8ll IIHH3a. 

YpaaHeHH SI ABH)!{eHHH a rreKTpoHa B aKcHarrhHO-CRMMeTplf'IHOM none aneKTpocTa-

4 

TJ.f'tecKoro TpaKTa c Y'te· 

cnenyiOmeM BHae: 

rne 

E - · • 
r 

KOMnOHe HTb l a rreKTpH'!eC K 

8H8IIHTH'!eCKIIMII MeT0/18Ml 

KH X8p8KTepHCTIIK Tp8KTE 

He HHH (1) onpenerrSieTcH 

(TpyOO'IKy}, rrpR KOTOpC 

KpoccoBepoM B ee cepen 

XOJlHMYIO CXO.llHMOCTb ll)' 

Mana rro cpaBHeHRJO c o6 

JlOCT8TO'lHO XOpOIIlHM, 

llmr pac'!eTa oTaerr: 

HO IIpHMeHHeMoe npHOllHX 

npe.nerreHHe nOT9HUH81!a 

I 

r.ne t= p 

v, Y, If 

<I 

R1 R 0 - noTE 

CTBeHHO,zo -paCC TOS!HHe < 

llrr SI p8CCM8TpHB89~ 

IOTCSI He3 H8'1HTe1!bHO, p. 

6onee npocToM BHae: 

<I> ( z 

rile <IJ(O) - 3Ha<Je! 



KYYMHo-rrnoTHOM Ko>Kyxe, 

Ab!H pa3Mep. 

UHTCTBOBBTb rrpoueccy HB-

1-lcTBMeM paCTBIIKHBaiOIUHX 

•OpilHHBTOH z , HarrpaBne-

( 1 ) 

.• 

w 

TOK - IIV~K8 . 

nenyeT, qTQ TPBKT !10II)!{9H 

H KPOCCOB9DOM 10MM VRP. -

cny~ae BBR!IY oroaan~ea-

IOillRX sneMeHTOB ae MorvT 

3KOM paCIIOIIO)!{eHHH KOpOT-

Ill TPaKTa HaqnHaJOT IIPeBil-

oro S1TeMeRTA. Vfrxon<! U.'~ 

6paH TPaKT, COCTOHIUHH 1'13 

!HTa rrepROUHqHOCTH B TpaK-

)T9Hllllll1Tbi'IOH IIHA$pllrMh1 ll 

nH coceuallx aneMeHTOB ae 

¢parMofi MO)!{eT paccMaTpn-

lTpHqaoM none sneKTpocTa-

TM~9CKOro TpaKTa C y~eTOM IIpOCTpaHCTB9HHOrO 3apHrra rry~Ka MO>KHO 3aiiHCaTb B 

cnenyiOmeM Bnne: 

e I 
e "tti" 

r m E, + 
21TEo rz 

( 2) 
'z' ~ E z 

rne aci> (rz) aci> ( rz) 
E -- Ez =-

r a. i)z 

KOMIIOH9HTbl aneKTpHqaCKOrO IIOIIH TpaKTB . nony~HTb TO~HOe perneane ypBBH9HHH (2) 

aHannTnqecKHMR MeTonaMn He rrpencTaBnHeTcH B03MOlKHbiM. B aToM cnyqae nnH oneH-

KM XapaKTepHCTRK TpaKTa MOlKHO IIOCTYIIHTb cnenyiOIUHM o6pa30M, C IIOMOIUbiO ypaB

H9HHH (1) orrpeuenHeTCH yron BneTa KpaAaero 9II9KTpOHa B IIPOCTPBHCTBO upeA$a 

(Tpy60~Ky), rrpH KOTOpOM rry~OK C pa6o~HM TOKOM IIpOXOUHT CKB03b Tpy6o~Ky C 

KpoccoBepoM B ee cepennae. 3aTeM pacc~l!TbiBaeTcH nHH3a, o6ecrre~nBaiOrnaH aeo6-

xonnMyiO CXO.LlRMOCTb IIY'IKB, EcnH o6nBCTb uefkTBHSI SII9KTpH~eCKOro IIOIIH IIHH3bl 

Mana no cpaBHeHHIO c o6nacThiO npocTpaacTBB npeA~a, TO TaKoe rrpn6nnlKeHRe 6yueT 

UOCTaTO~HO XOpOillHM, 

llnH pac~eTa oTuenbHoro ~oKycnpyiOmero sneMeHTa MO)!{HO ncnonh30BBTb o6bt~

/8/ 
HO rrpHMeHHeMoe rrpn6nR)!{eHHe unH rronH cncTeMbi R3 Tpex una~parM • Torna pac-

npeneneHHe rroTeHUHana Ha OCH O!IHHO~HOH IIRH3bl 6yueT HM9Tb BRA: 

(3} 

r.ne 

1 z z z z z 
~ = 7T __ +_a_rc_t_g_7J_+_z_o_a_rc_t_g __ fl_z-;;-_ _::_o_--:-~-(-l_+-::-.zrzo:__)_a_rc_t_g_7J_(_I_+_z_:o~) _-_~_<_I _-_z_:oc__l_ar_c_ts_'I_<_I_-_z_o:____l_ 

R u + ~ +arctg7j+arclgf1-arctg27j 

V1 V0 H Rt R~ - IIOT9H!lHan H panHyC OTBepCTHH !IRa~parMbl H Tpy6oqKH COOTBeT

-paCCTOSIHHe OT ul!a~parMbl !10 KpOMKH BHernaero aneKTpona ( CM, p HC, 1), CTBeHHO,>o 

llnH paCCMaTpRBaeMOII CHCT9Mbl, KOrua B9IIRqRHbl R1 , R~ H zo oTnnqa-

IOTCH H93HaqnTeiibHO , pacrrpeueneHHe IIOT9HURana Ha OCH IIHH3bl MO>KHO 3allHCaTb B 

6onee rrpocToM BHue: 

rAe <1>(0) 

Cl> ( z ,0) -
Cl> (zo )- Cl> (0) 

CI>(O) + I z I . 

- 3Haqeane IIOT9HUHana B UeHTpe !IHa~parMbi, 

5 

(4) 



<!>( z~) --aaaqeane noTeannana B ueHTPe neoenael!. KPOMKH Tpv6oqxn. ITa onc.2 

noKaaaao pacnpeneneane noTeannana aa ocn onnaoqaoH nnaaw nnn aw6oaaaol!. reo

MeTpnn (Kpnaasr a). <l>oxycaoe paccTosrane nnH3hi B cnyqae npn6nnmeHHsr (4) onpe-

nensreM BbipameHHeM : 

I • 
4x(2- x) zo 

3(1-x)
2 

(5) 

rne X - <1>(0) I <I> ( zo ) ilnsr onnaoqaoi1 nnHabi, noxaaaaaol!. aa p11c, 1, ljlyax-

IIHH <I> (0) H <!>( zo) nMeJOT cnenyJOmne aaaqeanH: 

<l>(O) • 0,66 V 2 + 0,34 V1 

<l>(z0 ) • O,HV
2 

+ 0,26V
1 

( 6) 

Ha ypaaaeansr (1) cnenyeT, qTo aaxnoa TpaeKTopnn Kpal!.nero aneKTpoaa aa 

axone B npocTpaacTBO npel!.ljla, npn KOTopoM xpoccoaep nyqxa pacnonomea B cepenn

ae Tpy6oqKn npel!.ljla, MomeT nMeTh nBa aaaqeansr, nepaoe aaaqean~, cooTBeTCTBYJO-

mea o6nacTn cna6ol!. nnaabi, paBao R ~ = -0,4, BTOpOe1 COOTBeTCTBYJO!Ilee o6nac-

TH CHIIhHOA IIHH3b! 1 R0 * -1,9. Hcnollbaysr paaeacTaa (5) H (6) n yqJITbiBasr, 

qTo xpal!.ane anexTpOBbi BxonsrT B nnaay c yrnaMn - R~ v • R: <•v_ , nonyqaeM aaa

qeanH IIOT9BIIH8II81 IIO.Q8B89MO!'O Ha nnaljlparMy 1 VII c -5,5 K!l H VI~ •-8 1 7 KB 

AilS! cnyqasr cna6ol!. H CHIIhBOl!. IIHB3bl COOTB9TCTB9HHO, 

Eonee cTporo aa.Qaqy Momao pemnTh, ncnonhaysr qncneHHbie MeTonbi pacqeTa 

nanmeansr xpal!.anx anexTpoaoa nyqxa aa aneKTpoaaol!. cqeTHol!. Mamnae, TipH aToM 

pemaJOTCSI ypaBH9HHSI ( 2) 1 KOTOpb19 yqHTbiBaJOT nel!.CTBHe IlpOCTpaHCTB9HHOI'O 3apsrna 

aa aceM npoTsrmeann TpaKTa, Ypaaaeaasr (2) pemannch aa aneKTpoaaol!. cqe~aol!. 

MamHae M-20 MeTonoM Pyare-KyTTa c aaToMaTnqecKIIM Bbi6opoM mara naTerpnpo-
8 <I> (rz ) 

aaansr. 3aaqeansr aanpsrmeauocTn anexTpnqecxoro nonH E, ar 
HHTepnonsrnnn, H E z • _ a<!> ( rz) 

ih 
onpenenHIIHCb MeTOAOM KBanpBTHqHOl!. 

BBIIAY T0!'0 1 qTO B peanhBOl!. CHCTeMe npH Cp8BHHMblX BenlPIHHaX napaMeTpOB 

TpaxTa R 1 a z0 MoryT B03BHKBYTh cymecTBeBHbie oTnnqn.s B pacnpeneneHnJi 

npnoceBoro noTeaunana oT onpenenHeMoro BbipameaneM ( 3), nnn pacqeTa aa Marnn

ae pacnpeneneane noTeannana B aneMeaTe ljloxycnpyJOIIIero TpaKTa 6b!Ilo ca.HTO aa 

aneKTponnTnqecxol!. aaaae ( pnc. 3). MaxeT nnaabi 5bin Bbmonaea B MacmTa6e 2: I. 

Pacnpeneneaae oceaoro noTeannana ~ 0 } UO ll8HHblM 1 IIOnyqeRHblM Ha 

aneKTponnTnqecKolt aaaae, npnBeneHo aa pnc. 2 ( KpBBa.H 5). EbinH nonyqeabi Tpa-

6 

t 

eKTOpHH Kpal!.HHX aneKTpOH 

3anaqa cocTosrna B TOM, • 

Tpy6oqKH onnaoqaol!. nnaaJ 

aeo6xonnMoe aanpsrmeane a 

IIOBHH: •r0 • ~ ~ s 0 H 

Tpy6oqKI! np11 z c 6. Ha 

TpOROB IIIIH napaMeTpOB ny 

to c 0,5 CM. Pa6oqeMy r 

ane V 1 - -6 KB, Tipn 

6onbmoM - nepeljloxycnpOBI 

nnH3bi Kpoccoaep nyqxa y1 

o6nacTH cna6ol!. ljloxycnpoBJ 

H ro * 0,5 CM COOTB9' 

KoacTpyxnns TpaxTa 

B aanpaBIIHJO!II9M KOJKyXe 

aneKTpnqecxnl!. n Tennoao 

Tpy6oqex ljlnxcnpyJOTCH B 

OT B03A9l!.CTBHH BTOpnqHbl 

Kpenneansr nnaljlparM KpenR 

KnanKaMH, ilnaljlpal'Mbl 1 Tp 

na Menn. Baon BbiCOKoaom 

CSI qepe3 TeljlnOHOBYIO 060! 

aonol!., BbJXonaaH nnadJOart 

c ABYX CTOpOH, Pa6oqnl!. 

3xcnepnMeHTanhHbie 

CKOl!. ljloKyCBpOBKOl!. IlpOBC 

a) HMnynbCHbil!. pemi 

qaCTOTO!l CII9AOB8HHH HMIT 

6) aenpepwBawl!. pe~ 

ilnsr H3MepeunA TOKE 

panesr, oxnamnaeMbiA npo· 

ocunnnorpaljl il30 canManc 

neKTOPY nonKnJOqancsr aMn 

aneK Tpoaoa a nyqxe, npc 



MKII TpV60'<(KII. !fa DHe.2 

H3bl nl!JI BbT6DaliHOII reo-

~ rrpll6nH*eHHR (4 ) onpe-

( 5) 

83aHHOII Ha pHe. 1, tPYHK-

( 6) 

! Kpallaero aneKTpoaa aa 

~a paenono*eH B eepenH-

3H8qBHH~, eOOTBeTeTBYJO-

eOOTBeTeTBYJO!IIee o6nae

l. ( 5) H ( 6) II yqJl:TbiB8H 1 

a R : c·~, nonyqaeM aaa

-5,5 K!l II V 1~ •-8, 7 KB 

eneHHbJe MeTonhT pae"'eTa 

8THOtl MallliiHe. Tipll 9TOM 

lpOeTpaHeTB8HHOro 3BpRna 

Ha sneKTpOHHOtl eqeTHOtl 

BbJ6opoM mara HHTerpHpo-
8 ell (rz ) 

a. 
H HHTepUOilHUHI! , 

'.IX B91lH"'IIH8ll: napaMe'l'pOB 

>TnH"'HH a paenpenenennn 

3) , n= pacqeTa aa MamH

ro TpaKTa 6btn0 eiiHTO aa 

bmonaea B MacmTa6e 2: I. 

naHHblM 1 rrony"'aHHbiM Ha 

6). EbtnH nony"'eHbT Tpa-

eKTOpHII Kpat!HHX aneKTpOHOB nnH pa31lii'<(Hb!X 3HaqeHHtl TOKa B rryqKe I =0,25-Q,Sa, 

3anaqa coeToana B ToM, qTo6hJ no aanaHHhiM aaqanhHhTM yenoBHRM B neaTpe neaot! 

Tpy6oqKJl: onHHO"'HOtl nHH3bi : r 0 = 0,3; 0,4; 0 ,5; 0,6 eM 11 'r 0 .. 0, rrono6paTb 

H806XOOHMOe Hanpg*e aHe Ha ueaTpallbHOM sneKTpone, llpH KOTOpOM BbliiOilHRJOTeH ye-

llOBHH : \ • ~ ~ • 0 r.ne HH.ll9Ke i< eOOTBeTeTByeT UeHTpy UpaBotl 

Tpy6oqKI! np11 z = 6. Ha pHe. 4 J:tnH npHMepa noKaaaHbi TpaeKTopHH Kpat!HHX sneK-

TpOHOB Ollll rrapaMeTpOB rryqKa I = 0,3 a II r 0 a 0,3 eM, - 0,5 a 11 

ro = 0,5 eM, Pa6oqeMy pe*HMy tPOKyel!pyrometl eHeTeMbl eooTBeTeTByeT HanpR*B

HHe V 1 = -6 KB. Tipll M6Hbiii6M H8rrpSDK6HIIH qaeTHU8 HenOtPOKYCHPOB8H8, llPII 

6onhmoM - rrepe<jloKy ellposaaa. noeKOnh.Ky c ysenll"'eHHeM <jloKyCHpyromero netleTBHR 

nHH3hi Kpoeeosep rry"'Ka ynansteTeH, MO*HO enenaTb BhiBon, 'ITO n11aaa pa6oTaeT B 

o6nacTH ena6ot! tjloKyel!poBKH. Pa6oqeMY pe~My TpaltTa rrp11 TOKe ny"'Ka •0,5 a 

II ro = 0,5 CM eOOTBBTCTByeT Harrpsr*eHHe VI= -6,2--6,1 KB, 

KoHCTPYKUHH Tp8KTa ITOK838Ha H8 pRe. I. 8neMeHTbl TpaKTa mecTKO KpeiTHTCH 

B HarrpaBITHIOIUeM KO>I<yXe nHaMeTpOM 60 MMo Tpy6o"'KH Tp8KT8 HM610T HanemHbii! 

91l6KTpHq6CKHtl II TerrnOBOtl KOHT8KT e KomyXOMo KpeUHIUIIe lllllllllbKH nHa<jlparM II 

Tpy6o qeJt tPHKCIIpyJOTCH B Te<jlnoHOBOI! o6oi!Me 1 KOTOp8H llOilHOCTbJO 389Kp8HIIpOB8Ha 

OT BOanelleTBHH BTOpH'<(HblX sneKTpOHOB, llnsr o6eeU6"16HIIS! noeT8TO"'HOII meCTKOeTH 

KpenneaHR nHatjJparM Kpensrm11e mrrllnhKII nHatjlparM cneaTpHpoBaHbi -retjlnoaoBbTMH npo

KnanKaMH. llHatjJparMhi, Tpy6o"'KH II KOmyx sneKTpOCTBTIIqeeKoro Tp8KT8 BblllOITHeHbl 

R3 MenH. Baon BhiCOKOBonhTHoro aanps*eHHH aa n11atjlpar Mhi ocymecTBnHeT-

es qepea Tetjlnoaosyro o6oi!My. fonosaan n11atjlparMa TpaKTa oxnamnaeTeH npoTO"'HOII 

BOno!\, BblXOnHaH ):IHa<!JparMa BblllOITHeHa 113 TaHTana. 0TKaqKa TPBKT8 llPOII3BOJ:IHTeH 

e nsyx eTOpOHo PaooqHfl: B8KYYM B eHcTeMe eoeT8BilHBT • 5-7.10-B MM.pT.cT, 

8KcrrepHM9HTallbHbl8 HeenenOB8HHH 91l8KTpOCT8TIIqecKOrO TpaKT8 e rrepHO):IIIqe

eKOI! tjJoKycllpoaKol! npoaon11n11eb rrpH nayx pemiiMax paooTbi sneKTpoaaol! rrymKII : 

a) HMrrynheHb!l! pe*HM C nniiT61lbHOeTbJO IIMrrynbea TOK8 r = 30 ~ 150 MKeell: II 

qacToTol! enenosaHHH HMrrynhcOB 12,5 rn; 

6) aerrpepbiBHbiii pemHM pa6oThi. 

llnn H3MepeHHII TOK8 HellOilb30B81leH MenHhiii KOilll6KTOp B BII):IS UHilHHnpa <!>a

paneS! , oxnamnaeMhiii rrpoToqaoll aonotl. B HMrrynheHoM pemiiMe pa6oTbi eHraan aa 

oenHnnorpatjJ ll80 CHHManeSI e eorrpOTHBneHIIR 1 OM, B aerrpepb!BHOM pemHMe K KOn

neKTOPY UOJ:IKnJOqaneSI aMnepMeTp THUS M 104/1 e KnaeCOM TO'<(HOeTH 0, 2, 8aeprHR 

sneK Tpoaos B rryqJte, npoxonsrweM qepea TpaKT, Morna H3M6HHTbeH B npenenax o T 
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1 AO 6 KSa, npn SHeprHH sneKTpOHOa W • 5,45 KSa sneKTpOCTOTIP'IaCKHA TpOKT !I 

HMIIYIIhCHOM pelKl!Me pa6oTbl npoaOAHn TOK I = 500 MO C KosljlqmuHeHTOM nponyc-

KOHHll 0,9. nuaMeTp orpaHH'!HaOIOWHX AHaljlparM HO axone H abiXone TpaKTO COCTaa

IIlln 10 H 12 MM COOTaeTCTaeHRO. Ha ljloKyCH.PYIOWHe nualjlparMbl TpOKTa nonaaanoCb 

HOIIpllll<eHHe VI m -5 .:- 5, 2 Ka, BnHllHHe IlpOCTpOHCTaeHHoro 38pllna HOHOB CK83bl-

aanocb HO 38TllrHBOHHH ljlpoHTO HMnynbCS TOKS H HO yMeHbWeHHH OIITHMSnbHoro ljlo

KyCHpyJOWero HaiipHll<eHHll IlpH yaenH'ieHHH nnHTenbHOCTH HMIIYIIhCO, B SKCIIepHMeH

TOX pa6oqa11 nnuTenbHoCTh HMrrynbca aw6npanach ua coo6pall<eHHI1 rronyqeHnll nocTa

TO'iHoro IIIISTO Ilpll OIITHMSIIbHOA HOCTpOAKe, BniiHHUeM HOHHOro npoCTpSHCTBeHHOrO 

38pllna , IIO-BHnHMOMY 0 o6'bllCHlleTCI1 II MeHbWee OIITHMSIIbHOe ljloKycnpyJOmee HSIIpll

l!<eHIIe no cpaaaea1110 c pacqeTHbiM. 

B aerrpephrBHoM peli<IIMe pa6oqee a Haqe HIIe ToKa rrp11 cymecTayJ6meA KoHcTpyK

uull TpaKTa cocTaBrHno ti200 Ma, TaK KaK ero nanbHeAwee yaen11'1eH11e np11aon11no K 

HarpeBy BbiXonHoA nllaljlparMbi, nn11 nepexona K 6onbWHM TOKOM Heo6xon11MO 38Me

HIITb TeljlnOHOBbiA H30IIllTOp 0 yCTSHOBIIeHHhlA HS Bh!Xone Tp8KT8 0 Ha KepaMII'{eCKHA II 

yc11nUTb TennooTBon a aToM paAoae. B ocTanhHOM xapaKTepiiCTUKH TpaKTa B IIM

rrynbcHoM II aerrpepblBHOM peli<IIMOX COarrann, nn11 HopMSIIbHOA pa6oThl TpaKTa C KO-

sljlljliiUIIeHTOM rrporryCKOHIIll rryqKa 0,9, Tpe60BOII8Cb TWaTeiJbHOll IOCTHpOaKa ITy'{KO 

HS axone a TpaKT, noaTOMy B CIICTeMe l!<enaTeiJbHO IIMeTb KOppeKTIIpyiOWHe sne

MeHTbl, uarrpaBrrllJOWHe nyqoK a Tpe6yeMoe nonoll<eHIIe. Heo6xoniiMO oTMeTHTb, qTo 

ljloKyCIIpyiOII1851 CIICTeMa pa6oTana 6e3 KOMIIeHCSUHH IIOIIH aeMIJH 0 KOTOpOe Ha nrriiHe 

TpaKTO MOl!<eT OTKIIOHIITb cao6onHbiA nyqoK C SHeprlleA 5,5 KSB 6onee qeM HO 2 CM. 

3To Ilpllaonuno K HeKOTOpOA OCIIMMeTpHII rryqKa HO BbiXOne H3 TpSKTO H CMemeHIIIO 

ueHTpa rryqKa OTHOCIITenbHO OCH Tp8KT8 HS 1,5 ~ 2 MM, MccnenoBSHIIe TpOKTa 6ea 

aaeneHHll KOMneHCOUIIH IIOIIll 3eMIIII CBI138HO C TeM, '{TO B pa60'IHX ycnOBIIllX He

rronnaJOUIHeCll KOMIIeHCOUHII MOrHIITHbie IIOIIll pacceHHHll ycKopHTerrll B o6naCTII TpSK

TS 6ynyT COCTSBIIllTb HeCKOIIbKO necllTbiX noneA raycca. 

B aaKnJOqealle aBTOpbi Bbrpall<aJOT 6naronapaocTb T.n. KoqKIIHoA aa pacqeT 

nBIIJKeHIHI aa aneKTpoHHoA cqeTHoll Mamnae, a TSKll<e E.A. CopoKnHy aa o6ecneqe

ane SKCIIepHMeHTOB HS ycTaHOBKe, 

8 

l. L.C. Tcng . Rev. Sci. 

2. A.M. Clogston, H. He 

3. P .K. Tien. Journ. Ap 

4, W. Huizenga, W. Schu 

5. 3.C. 4epHoB. P1 

6. E.F. Belohoubef., W.9 

7. n. ni! !JC. T eopl! 

8, B. rna3ep. OcH< 



!KTpOCT8TH'I9CKHA Tp8KT !I 

c Ko~¢HnHeHTOM nponyc-

H BblXOne TpaKT8 COCTSB-

parMhi TpaKTa nonaeanoc!. 

oro 3 apSina HoHoB cKa3bi

:bl!IeHHH OITTHManbHoro tPO

l!MITyiTbCS, B sKcnepHMea-

:>a)[{eHHSI n ony 'leHHH nocTa-

>HHOrO npOCTp8HCTBeHHOrO 

aoe ¢oKycnpy10mee aanpSI-

c y meCTBY!Ol!IeA KOHCTpyK-

e yaennqeaHe npHeonHno K 

ToKaM Heo6xonHMo 3aMe-

paKT 8 1 Ha KepaMH'I9CKHA H 

KTepHCTHKH Tp8KT8 B HM

>HOA pa60Thl Tp8KT8 C KO-

lTenbHSH IOCTHpOBKa ITy'IKS 

aTb KOppeKTHPY!OlllHe s ne-

!eo6xonHMO OTMeTHTb, 'ITO 

3eMnH 1 KOTopoe aa nnHae 

,5 K 3 B 6onee qeM aa 2 eM. 
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