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rna30B A.A., Konbra. B. B., HOBI!KOB n.n.,· OHI!WeHKO n.M. P9-5453 

BHeWHHH I!H~eKUI!H nyqKa 11 ycKopeHI!e ero no KoHeqHoro 
pan11yca ·B. sneKTpOHHOil Monenl! KonoueBoro UI!KnoTpoHa : 
C ~eCTKOH ¢oKyCI!pOBKOH . 

Dp!!BeneHhi pe3ynoTaTbi sKcnepi!MeHTanoHhiX l!ccn·enoBaHI!il np11 BHew
Heil I!H~eKUIII! nyqKa B sneKTpOHHY~ MOnenb KDnbUeBoro UIIKnOTpoHa II yc
KOpeHHH nyqKa no KDHeqHoro paAI!yCa, YnyqmeHIIH, HBI!BWI!ecg pe3ynoT8TDM 
l!ayqeHI!H· liOBeneHI!H •IIyqKa B sneKTpOHHOH MDnenl!, !I03BDnl!nll K HaCTDHWe-
MY BpeMeHII yCKDpi!Tb no· KDHeqHoro panl!yca nyqOK· sneKTpOHOB CD cpenHIIM 
TDKOM ~ 600 Mia, 

CooiSIJieHxa OISUAKHeHHOro KHCTKT)'Ta a,11epswx xcc.ae,lloBaHHA · 

.nJCila, 1970 

Gla?.:ov A.A., Kolga V,V,, Novikov D,L,, Oni~chenko L,M, P9-5453 

External Injection and Acceleration of the Beam to the 
Final Radius in the Electron Model of the Ring Cyclotron 

with Strong Focusing 

The results of experimental investigations of the external 
injection of the beam into the electron model· of the ring cyclotron 
11nd ·its .acceleration to the final radius are presented, Improvements 
n~sultin.!1 from the investigation of the beam in the electron model 
a!lo\\·ed; by the present time, the electron beam with the average 
current of about 600 fl A to be accelerated to the final radius, 

Co•anaalcatloae of the Joint la1tltute for Nuelear Reeeareh. 

Dabaa. 1970 
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B KOHUe 1967 r. B na5opaTOplUI SIJlepHblX rrpo5neM Ol1Hl1 5bin ocy-

mecTBnen qm3ntJecKnii: ·3arrycK sneKTponnoii: Monenn 
. . ' ' 

penSITHBHCTCKOI'O KOnb-

. · . . Ill · .. 
uesoro UHKnOTpOHa C :lKeCTKOii: cjloKyCHpOBKOH , rrpellH83lia'!eHHOH llnSI HCCllG-
. . . 

JlOBBHHSI JlHHBMH'IeCKHX rrpouecCOB llpH 5onhll!OH llnOTHOCTH ycKOpSieMblX 'IBC-

THU. Bo. speMSI 3arrycK:a n rrpensapnTenbHhiX nccn.eaosaHnii: ncTo'!HUKOM 

sneKTpOHOB SIBnSinBCb IIYlllKB BHyTpeHHe.ft UH:lKeKUHH, pa3MellieHHaSI B KBMepe . 

ycKOpHTenSI Ha pannyce rrepBoro o5opoTa. ToK, KOTOpb!H Morna o5ecrretJHTb· 

rrymKa BHyTpeHHeii: HH:lKeKUHH B HMIIynbCHOM pe:lKHMe CO CKBB:lKHOCTblO 't03, 

He npeBbiman 150 MKa, ~- .B nerr~epbiBHo~ pe:lKuMe - 50 Ha. 3aMeHa rrymKn· 
. ' . ... . . .. . . . 

BHyTpeHHeii: HH:lKeK~HH.BHelllHHM HH:lKeKTOpoM/2/ H HeKOTOphle yny'!llleHHSI, 

CTBBlllHe B03MO:lKHbiMH B pesynhTaTe H3ytJeHHSI IIOBeneHl!Sl YCKOpeHHOrO IIY'!Ka, . .· 
II03BOnHnH YCKOpHTb JlO KOHe'!HOI'O panrryca IIY'IOK sneKTpOHOB CO cpeJlHHM 

TOKOM 600 MKa. 

l1 H:>KeKUIHI 

CncTeMa BHell!Heii: HH:lKeKUHH 5hxna. IIOJlrOTOBneua K pa5oTe JlO sarrycKa 

ycKopnTenSI n rrpomna annrenhHbie creHJlOBbie nc·rrbiTaHnH; Bee xapaKTepucru

Kn rry'!Ka Ha Bhixone rrs HH)KeKTopa 5hmrr TIIIaTenbHO rrccneaosauhx. EnrrH

CTBeHHhiii: B011pOC 0· KOTOphiH He rrony'!Hn. IIOnHOI'O pellleHHSI llpH CTeH)lOBbiX 

HCIIbiTBHHSIX ipaKTa· BHemneii: HH:lKeKunrr ,·- B03Jleii:cTBne MarHHTUoii:. cncTeMbi 

ycKopnTenH na llBH:lKenne sneKTpOHOB BllOnh TpaKTa H rrocne)lyiOIIIHH HX rrepe-

BOll na rrepsy10 op5rrTy • 
. . . . /3/ 

OpeasaprrTenbHbie ouenKrr rroKa3anrr , 'ITO nnH 

. o5ecrretJeHHSI npOBOllKH IIY'!Ka tJepe3 TpaKT llpH B03)leNCTBHH I!OpManbHOll K ero 

rrpononbi!OH OCH KOMIIOHeHTbl rronH O:lKHillleMO.H Ben~'IHHbl OT o5MOTOK Mllri!HT-
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HO~ CHCTeMbl nomKHa .6biTb HCnonb30BaHa cneuHanbHaSI KOMneHCHpyromaSI 

o6MOTKa, npencTaBnSIIOITtaSI co6o~ tieT~Ipe napannenbHbiX TOKOBblX npOBOnHH

Ka, yno)f{eHHblX Bnonb BCero TpaKTa HH:lKe~UHH. 0nHaKO .KOHCTpyKUHSI . Mar

HHTHO~ CHCTeMbl yCKOpHTenSI BbinOnHeHa TaK, 'ITO He npencTaBnHnOCb B03-

MO:lKHbiM nonBeCTH KOMneHCHpyromHe o6MOTKH anonb TpaKTa 6nH:lKe, iJeM 

Ha 80 MM K MenHaHHO~. nnocKOCTH, B TO BpeMSI KaK rapMOHH'IeCKaSI 06-· 

MOTKa H8 panHyce 18 CM OTCTOHT OT MenHaHHO~ nnOCKOCTH Ha 55,2 MM, 

a nepBaH o6MOTKa rpy6o~ KOppeKUHH - Ha 64 MM ( pHCo 1) • 

11aMepe.HHH KoMnoaeHT MarHHTHoro nonH B r H B.¢ npH nonHOCTbiO 

BKniOtieHHO~ M8l'HHTHOil: CHCTeMe Bnonb TpaKTa HH:lKeKUHH. B 3aBHCHMOCTH 

OT paCCTOSIHHSI no MenHaHHO~ nnOCKOCTH npoaonHnHCb npH noMOillH M8l'HH-· 

ToMeTpa Xonn-4, . HMeromero TO'lHOCTb He xy:lKe 0,1 raycc. 11a rpa¢HKoB 

pHCo 2 BHnHo, 'ITO MaKCHManbHaH BenH'lHHa KOMnOHeHTbl nonR, HOpManbHOil: 

K·. OCH TpaKT8 HH)KeKUHH, B r COCTaBnHeT 15,5 raycc H BHOCHTCSI rapMOHH

tieCKO~ o6MOTKO~i B o6naCTH pacnonO:lK9HHSI nepBO~ o6MOTKH rpy6ol!: KOppeK-: 

UHH HM99TCSI BTOpOl!: MaKCHMyM, aeiiH'IHHa KOTOpOI'O anaoe M9Hblll9 nepBOI'O. 

MaKCHManbHaH aenH'IHHa KoMnoHeHTbl Bc;b TaK:lKe cBSI3aHa c anHHHHeM 

rapMOHHtiecKoil: o6MoTKH. BKnro_tieHHe o6MOTKH. KoMneHcauHH cMellJano KpH;.. 

Bbl9 pHC. 2 OTHOCHT9llbHO OCH Z Ha 5+ 6 raycc, HO npaKTH'I9CKH He BllHSillO 

Ha y~eHblli9HHe MaKCHMyMa KOMnOHeHTbl B B 30He pacnonO:lK9HHSI r·(;pMO-.. - r . , . . 

HH'leCKO~ o6MOTKH. B onHo~ H3 cepHl!: H3MepeHHl!: 6bmo noKaaaHo, 'ITO npH 

noMOillH CTanbHOI'O aKpaHa C TOnlllHHOl!: CT9HOK 2 MM panHanbHYIO KOMnO

H9HTY nonH B r MO:lKHO yMeHblllHTb no sHatieHHSI 1 raycc, a B¢ - no 

0,1 of 0,2 raycc npaKTH'IeCKH no BCeMy TpaKTY HH:lKeKuim (KpHBaSI 2,. 

pHC. 2). 0nHaKO ycTaHOBKa CTanbHblX aKpaHOB 6bma CBSI3aHa, Bo-nepBbiX, 

c nonaol!: paa6opKol!: ycKopHTenSI H npoaeneHHeM 6onbllloro o6~eMa pa6oT, 

H
0 

BO-BTOpbiX, C BHeCeHHeM 3Ha'IHTenbHOI'O B03MyiUeHHSI B Benymee none 

ycKopHTenH. · B aTo~ cHTyauHH Kaaanoch 6onee pauHoHanbHbiM HcnonbaoaaTb 

B Ka'IeCTBe M8l'HHTHblX 9KpaHOB UHnHHnpbl H3 Mal'HHTOMSII'KOI'O MaTepHana 

c 6onblllHM 3Ha'!eHHeM IL • 3KpaHHPYIOlllHe UHnHHnpbl _H3 3-x cnoeB 

neHTO'lHOI'O nepMannoH- 66 TOnlllHHO~ 90 MKM 6blllH H3l'OTOBneHbl TO'Ie'IHOil: 

caapKo~. a saTeM nonaeprHyTbi TepMoMarHHTHOil: o6pa6oTKe B cpene apro

Ha. B COOTB9TCTBHH C peKoMeHnyeMol!: TeXHonorHeil: ( M8KCHManbHBSI TeMrie• 

paTypa oT:lKHra nepMannosf nonHHManacb no 1100°C). 3 aTeM nepMannoBbie 
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0 20. 40 

00MOmKU 2py0ou KOppeKU,UU 

05MomKa lfO/I'IfleHcau,uu 
nonR 6 mpaKme · 

JOHO JKpOHUpO~OHUfl 

eapMoHuvecKaR o5MomKa 

05/lfOmKa mOHKOU KOppeKqUU 

R CM. 

.60 

Pnc. 1. CxeMa pacrrono*eHHSI o5MoToK MarHHTHoil cncTeMbi ycKopnTenSI. 
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Pnc~ 2. 3aancnMoCTb B r n B .p OT paccTOl!HHH no Mennaaaolf nnocKocTn. 
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UlinHHApbl 6bmH ycTaHoBn6Hbl BHyTpb OKOH6'1HbiX aneMeHTOB i}JoKycHpyJOIIIero 

'TpaKT81 llpH 9TOM 30H8 9Kp8HHpOB8HHH llpOCTHpanaCb OT Z = 43 MM no 

Z = 137 MM. 

KaK H cnenoBano o:llmnaTb, 6es aKpaHHpoBalmsr MarHHTHoro nonsr 

ycKopHTensr nponycKaasr cnoco5uocTb TpaKTa BHeiiiuea HHmeKuxm pesKo. 

yMeHbiiianacb, nyqoK npaKTHqecKH nonHoCTbJO Tepsrncsr- aa Bbxxoauofi aHal}lpar

Me aneKTpOCT8TH'I6CKOro TpaKTa. Oocne ycTaHOBKH 9Kp8HOB HS. nepManno-

6BbiX UHnHHnpoB B OKOH6'1Hhie aneMeHTbl TpaKTa npH nocneayJOIIIeM BKniO'If!

HHH BCeX CHCTeM nHT8HHH HHlK6KTopa 6bifiH nonyqeHbl cneayJOIIIHe pesynbT8-

Tbl B HMnynbCHOM pemHMe. 0pH BbiKn10'18HHOM MarHHTHOM none H8 npo6-

HHKe N91 1 MHIII8Hb KOTOpOrO OTCTOHT OT OCH Tp8KTa Ha 70 MM ( nocne 

Tpex KonnHMHpy!OIIIHX AHai}JparM 10 MM) 1 Ha5nJOaanCH TOK J, = 40-t45 Ma. 

0pH nonHOCTb!O BKnJOqeHHOfi MarHHTHOfi CHCTeMe YCKOpHTensr rrocne H6KOTO-

. pofi rroncTpOfiKH napaMeTpOB CHCTeM nHT8HHSI Tp8KT8 H 05MOTKH KOMneH-. 

cauHH ycTOfi'IHBO npoTeKan ToK ao 20 -t 25 Ma, npH aToM aa npo6HHKe N2 3, 
CABHHYTOM OT OCH . HHlK6KUIIH l10 83HMyTy. H8 240° 1 · 6btn sai}JHKCHpOB8H TOK 

ao 20 Ma. 

OpH BKnJO'IeHHH_ npo5neuHsr, <PopMHPYJOIIIero •liS nenpepbiBHOro TOKa 

crycTKH npoTsrlKeHHOCTbJO OKono 1 paaHaaa, cpeanHfi TOK aa nepBOM o6opo-

Te yMe iJ:bllla.eTCSI .no 4 Ma. ·J, .... <~ 

CpeanHfi TOK ycKopeuaoro ny'IKa, KOTOpbifi MOJKeT 5biTb yaepmaa aa 
. . . M/ 

nepBOfi op6HT8 MarHHTHbiMH i}JoKyCHpyJOIIIIIMH CHnaMH 0 OU8HIIB88TCH 

B npeanonolKeHHH a) pasneneHHH op6HT, 5) CHHmeHHH '18CTOTbl 8KCHanbHbiX 

Kone6aaHfi non BosaeficTBHeM cHn npocTpaHcTBeaaoro sapsraa ao· 1, B) paB

aoMepuoro pacnpeneneaHsr nnoTHocTH qacTHU B crycTKe 

e {3
2 

y
3 

£0 dcp r 2 (Q; -1) 
I 

n 
(1) 

2r R 
e 

rne e - sapHn aneKTpona , {3 =. u I c 
2,.-~ 

Y=(l-{3J ' fo- '18CTOT8 

ycKopsrJOIIIero nonH, r - panHyc norrepeqnoro ceqelJHsr crycTKa, 11 ¢ - ero 

yrnoBaSI rrpoTSilK6HHOCTb, R - cpeJlHHfi paJlHyc rrepBofi op6HTbi1 r e - KnaccH

qecKHfi paJlHyc'aneKTpoaa 
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e 2 

3Jl9Cb ( o . - JlHSJI9KTplPI9CK8SI llOCTOSIHH8SI, 

OoacTaBmHI B ( 1) H3MepeHHbl9 BeJIH"'HHbl B CHCTeMe ·cl1 {3 · = 0,165, 

y = 1,01, f 0 = 39,5·106 1/ceK, R = 0,2 M, l'l¢ = 1 paa, r =; 5·to-3M, 

Q = 1,2, ITOJIY"l~M 
z 

J 
.n 

"' · 2 Ma, CJI9llOB8T9JibHO, CIICT9M8 BH9IIIH9ll IIH/KeK-

UHH o6eciTe"'HBaeT aeo6xoaHMbiH TOK c aByKpaTHbiM aanacoM. 

ITepBbiH o6opoT 

Opii HccneaoBaHIIII ITepBoro o6opoTa cTaBIInach aaaaqa noao6paTb on~ 

TIIM8JibHbl9 3H8"19HHSI yrnoB HHIK9KUHH B pallH8JibHOM a H BepTIIK8JibHOM 

·(aKCH8JibHOM) f3 HanpaBJI9HIISIX II SHepriiH HHJK9KUIIII W1 C TeM, "'T06bi 

llOJIY"'HTb · 6JIII3KYIO K KpyroBOH op6HTY C MHHIIM8JibllbiMII 8MITJIHTYll8MH paan:

aJiblibiX H BepTIIK8JibHbiX Kone6aJIHH, 

Paaiiani,aoe ITOJIOJKeHIIe ueHTpa ITY"'Ka aa paanii"'HhiX a3IIMyTax aaBIICIIT 

OT sHeprHH H paan:anbHOrO yrna IIHIK9KUIIH, PaCC"'IIT8Hlible 118 3BM 38BHCH

MOCTII p8JliiYCOB ny"'K8 OT SHeprHII IIH/KeKUIIII ITpH paami"'HbiX a JlJISI llBYX 

«fJIIKCHpOB8HHbiX 3li8'IeHIIH 83HMyTa ( (} = 120° H (} = 240°, OTC;j·~T OT . 

83IIMyTa IIHJKeKUIIH) llOK838Hbl Ha piiCo 3 II 4; 118 piiC, 4 ITpHB9Jl9H8 T8KJK9 

38BHCIIMO.CTb aMIIJIHTYllbl .CB060llHblX pallH8JibHblX Kone6aHIIH OT SlleprHH Hli

JK9KUHH ITpH a = 0, 

3KCII9piiMeHT8JibliO ITOJIOJKeHHe op6IITbl npii Bb!KJIIO"l9HIIOM yCKOpSIIOIU9M 

HaiTpS!IKel!IIII OITpeaeJISIJIOCb ITO TpeM npo61IHK8M 1 Ha K8/KllOM H3 KOTOpbiX 6biJIH 

yCT8HOBJI9llbl . JlH«fJ«flepeHUH8JlbHbi9 MIIIII9HJI Bb!COTOH 20 MM 1 BblCTyiiaiOIUHe II3 

9Kpalla aa 1 MMj ITOJIOJK9HH9 MIIIII9HII ITO paan:ycy OITpeaeJIS!JIOCb C TO"lliOCTbiO 

2 MM. 3HeprHSI HH/KeKUHH H3M9HS!JI8Cb B llH8IT830H9 5,5-+6,3 KB, TO'IHOCTb . 

ycTaHOBKH COCTaBJIS!JI8 "' 0,08%/5/, yron IIH/K9KUHH a H3M9HS!JICS!. BpaiUe

HH9M llOBOpOTHOrO KOHll9HC8TOp8 OT +6° JlO -4°~ 3aBIICHMOCTb IIJIOTHOCTH 

ToKa oT paaiiyca ITpii paanH"'HbiX a II W 1 oiTpeaenSinacb anSI Tpex ana

'IeHHSIX 83HMyTa (} = 22°, 120° II 240°_ ( CO~TB9TCTBYIOIIIHX IIOJIOJK9HJII0 npo6-

IIHK8 N91, l[g2, N93). Bee SKCITepRMeHThi npoBOlliiJIRCb ITPR TOKe na nepBolf op6nTe 

10Ma 
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6,0 6,5 

Bo = 14-,06Za!JCC 
r _ = 121.22s c,.,. 

1.0 1.5 

PHc. 3. PaaHanhHOe rrono~eHHe ueHTpa rryqKa B aaBHCHMOCTH OT. aHeprHH 

HH~eKUHH IT pH (j = 120° • 
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B llMIIynhce. fl.o peaynhT8T8M STHX ll3MepeliHH OIIpenennnOCh IIOnO:lKelille 

ueHTpa crycTKa B aaBncnMocTn OT yrna HH:lKeKunn a npn paann'!HbiX aaep

rHHX W 1 (puc. 5), qacTh aKcnepnMeaTanhHhiX TotieK aaaeceaa aa KpHBbie 

pn:c. 3 ll 4 nnH cpaBlieliHH c paCC'lllT8Hlib!Mll aa 8BM 38Bl!CllMOCTHMll. 113 

pllCo 5 cnenyeT, 'ITO ,llnH Slieprnn: llH:lKeKUllll 6 KB OIITHManhlibiM HBnSieTCH 

yron a "' so. B aToM cnyqae pann:anhHaH mn:pliaa crycTKa ae npeBbiiUaeT 

6 MM, a pannanhaoe nono:lKeane ueaTpa rryqKa aa n:aMepeliHbiX aanMyTax 

6nn:aKo K pactieTHoMy n: o6ecrretinBaeT MnHnManbHYIO aMrrnn:Tyny pann:anhHbiX 

Kone6aanii: (pn:c. 6). 
BepTuKanhlibiii: yron na:lKeKunn f3 ' rron6npancH naMeaeaneM aarrpH:_ 

)KeliiiH aa nnacTIIaax ccpepii'!ecKoro KoaneacaTopa ycTpoii:CTBa noBopoTa TaK, 

'IT06bi BepTUKanhlibiH pa3Mep IIy'IK8 6bin MIIHllM8nblibiM. 

IloBeneane ToKa ycKopeaaoro nytiKa Bnonb pannyca (cnan ToKa no panny

cy) aaBn:cnT oT MHoriix rrapaMeTpoB: aaqanhHhiX ycnoBn:ii: HH)KeKun:n, qacToTbi 

n aanpH*eHnH ycKopSIIOIUero BbiCoKotiacToTaoro nonH n: T.n. Han:6onee cnnbaoe 

BniiHHIIe aa xapaKTep cnana oKa3biBaeT MaranTaoe rrone~ TaK, aarrpnMep; .. 
II3MeHean:e TOKa B rapMOHll'leCKOH 06MOTKe 118 0,2% OT OIITUManbHOrO 3Haqe_; 

HIISI Bbi3biBaeT yMeHbmeane TOKa aa KOlie'IHOM pann:yce B 2 paaa. H a pnc. 7 

noKaaalihi nBa cnana, BTopoii: n:a KOTOpbiX ciiHT rrpn ae6onhUIOM naMeaeann 

TOKOB B o6MOTK8X MariiHTHOH CliCTeMbl yCKOpllTenSI. TaK K8K npn YCT8liOBKe 

pacqeTaoro MaraiiTaoro nonH neperran TOKa oT aaqanhHoro no Koaeqaoro 

,llOCTIIran 2-X IIOpSI.llKOB1 TOKll B 06MOTK8X rpy6oii ll TOHKOH KOppeKUllll IIO.ll-

6npanHCb 9KCIIepnMeHTanbHO C TeM1 qT06bi nony'!HTb Y.llOBneTBOpllTenbllblH CITa,ll. 

XoTi B03MO:lKHOCTn .TaKoro MeTona B aaaqnTenhlioii: cTeneHn orpaanqeabi 

6onhmoii: aoaofi neii:cTBHH Ka)K.lloii: na o6MoToK, Bee :lKe y.nanoch rrono6paTh 

TaKIIe ycnoBHH, Kor.na TOK aa aaqanhiiOM paniiyce rrpeBbimaeT TOK aa Ko

aeqaoM panxyce ae 6onee, qeM B 4 paaa. 

TnrrnqabiM nnH Bcex II3MepeHHbiX KpHBbiX crrana HBnHnoch aannq~re 

. .llBYX o6nacTefi yMeHbiUeHHSI ToKa ( pnc.· 8). IlepBoe (.nByKpaTaoro npn ManbiX 

TOKax)yMeHbiUelille TOKOB IIpOIICXO,llliT B 30He paAIIYCOB 25~45 CM ll o6~HC-

11 
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H.HeTC.H YXOJlOM. M9JlH8HHOli IInOCKOCTH B 8TOli 30He II3-3a HapyrneHH.II JlOIIyCKa Ha 

BenHqHHy paaHanbHOli KOMIIOH9HTbl MarHHTHoro rron.H. H3 H3MepeHHli BepTH

KanbHOrO ·. IIOnO)K9HH.II U9HTpa cryCTKa rryqKa Ha 83HMyTe 120° B 38BHCHMOCTII 

oT paniiyca (pii,c. 90) BIIJlHo,.· qTo B 30He paniiycoB ·25-+45 eM rryqoK orrymen, 

·rrpiiqeM M8KCIIManbHOe OTKnoHeHHe OT cpenneli IInOCKOCTII Ha 'R = 28 CM. 

nocTIIraeT. 8 MM. Te )Ke. II3MepeHII.H na a3IIMyTe 22° . yKa3anii na ·rron'heM 

rryqKa oTcpenneli rrnocKocTII na paniiycax 28-30 eM. 3To CBHne;renbCTBoBano 

o aannqiiii rrepBoli rapMOHIIKII B • , qTo nonTBep)Kni:mocb MarniiTHhiMII II3-

M.epenii.H.MII. H3. MarnHTHhiX II3MepeniiU: cnenonano, 'ITO ¢aaa B r B aone 

P8JlliYCOB 30-40 CM II3M9H.H9TC.H He oqeHb CHnbHO H M8KCHManbH8.H 8MIInHTyna 

B. naxoniiTC.H na 83IIMyT~ 180°. lln.H KoMrrencauHII rrepnoli rapMOHHKII B ~ 
6binH H3i:'OTOBn9Hbl crreunanbHbie KOMIIeHCIIpyiOIIIIIe o6MO.TKH, OJlH8KO , OHII He 

n·anii )KenaeMoro pe3ynbTaTa, TaK KaK MecTo pa3iv!emeHH.H o6MoToK rto KoH

CTPYKTHBHhiM coo6pa)KeHH.HM. aaxoJliinocb na anaqHTeJibHOM paccTo.HHHII OT 

noKanhaoro B03MymenH.H B r • K co)Kaneniiro, pa3MeCTHTb KOMrrenciipyromiie 

06MOTKII B nerrocpe}lCTB9HHOli 6nii30CTH OT 30Hbl B03MYIII9HII.II He rrpeJlCTaB

mtnoCb B03MO)KHbiM. 

Cnenyronmi! aTarr ~ rrorrhiTKe ycTpaHHTb cMemeniie rry'IKa oT cpeJlneli 

·rrnOCKOCTII 33KnJOqanc.H B IICIIOnb30B8HHII Jln.H 8TOfi U9nH 8KCHanbHOro aneKTpo~ 

CT8THqecKoro IIOn.H, C03Jl8BaeMoro CIIeUIIanbHbiMH aneKTpO}l8MII, llmr 8Toro 
0 

aa a3IIMyTe 350 6hmii ycTaHOBneHhi nne. rrapbr "BhrpaBHIIBaiOIIIIIX" aneKTpo-

JlOB arrepTypoli 30 MM, 83HMyTanbHOli IIpOT.H)Kel!l!OCTbiO 100 H panrranbHOH 

WIIpHHOll 10 CM, flpH IIOMOIIIII 8THX aneKTpOJlOB He y Jl8nOCb yCTpal!HTb IIOTepii 

rryqKa aa pa.nHycax 2.5-40 eM, XOT.H 6hmo OTMeqeao HX BnfiHHIIe aa nono)KeHHe 

ueaTpa crycTKa OTHOCHTenbl!O cpenneli nnocKocTn. Aaann3 aKcrrepHMel!Tanb

I'IhiX pe3ynbT8TOB, rronyqeJIHbiX C aneKTpOCT8TIIqeCKHMH aneKTp0Jl8MII, IIOKa3an 

Ha CyiiieCTBOB8HIIe JlByX IIpiiqHH, KOTOpbie, IIO-BIIJliiMOMy, rrpeii.HTCTBOBamr 

JlOCTH)KeHHIO uenH. flepBa.H rrpHql!aa 3aKnroqanacb B Bbr6ope cnHIUKoM 6onbwoli 

paAnanhaoli IUIIpiil!hi rrnacTHH' ( L\ R = 100 MM), rrpii KoTopoli BbipaBHHBaromee 

8KCIIanbi!Oe none )lelicTByeT 0Jll!OBp9M9HHO l!a H9CKOnbKO CM9)!(Hb!X op6HT, 

BTopa.H rrpnqHaa auKniD•.ranacb B Bhr6ope cnHWKoM Manof'r a3HMyTanhHoli rrpo

TH)KeHaocTH rrnacTHH ( L\ ¢= 10°), IIpH KOTOpoli Bbip8Bl!IIB8IOIIIee 8KCI!anbl!Oe 

none cMemano <Pa3y nepnoli rapMoHHKH B • 
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Ha ·OCHOBe ::noro sKcnepnMeHTa 6bma usroToaneaa·· H onpo6oaaaa cuc

TeMa sneKTpOCTaTH'IeCKHX 'sneK;pO.QOB H3 6-TH nonyKoneu IIpOTSDKeHHOCTh!O 
0 . . . . . . ·-. .. . 

180 • PaauanhHaS! mupuaa KaJKnoro sneKTpo.Qa 6bina Bbi6paHa paBHoil 20 MM, 

a 30HB .QeHCTBHS! 23-35. CM~ flpH IIOMOillll CHCTe.Mbl ~b!paBHIIB8JOlUIIX sneKTpO

.QOB yaanocb cymei::TBeHHO yMeHhlUHTh no.Tepn TOKa B STOll sone pannycoB, 

TaK, IIpH TOKe .QO i:J.ByXCOT MKa Ha pa.Qnyce 60 CM IIOTepH He IIpeBblillaiOT 
. · '·. . ' -

15%, a IIpH TOKe "' 400 MKa "' 25%, 

EhopaSI o6naCTh yMeHhme'anSI TOKa rry•IKa,. KOTopaSI HaqnnaeTCSI rrpn

Mepno c R = 92-95 CM; o6'bSICHSieTcH <jlasoBbii-.m rroTepHMH ns-sa aesaaqn

Te.TJhHoro OTnHqHSI Cpe.QHef'O Mal'HHTHOI'O IIOnSI OT 38.QaHHOf'O 38KOH8 H COCT8B

nSieT npHMepno 8%. flpeaaapnTenhHbie ~sMepeHH51 rroKa3biBaiOT, qTo yaennqe

nne aeima~mn <jla3bi rryqKa rrpuao.QHT K yaenuqeHHIO noTeph na aToM yqacTKe; 

06mHe noTe pH TOKa rryqKa oT paanyca HHJKeKUHH p.o Koneqnoro (10 1, 6 eM) 

B HaCT051lUee BpeMg COCTaBnHIOT ·10-40% B 38BHCHMOCTH OT BennqHlJbl ycKopsi

eMOf'O ToKa (puc. 10). MaKCHManbHa51. aennqmm ycKopeHnoro .no Koneqaoro 

•" J?.8.QHyca cpe.QHe!'O TOKa COCTI.lBnSieT 600 MKa, 

•• 
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