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Pa6oTa BbiUOnaeaa B na6opaTopHH H nepHbJX npo6neM 06'beAH

HeHHOrO HHCTHT)'"I HllepHblX HCCneQOBaHHl!, 

Hay'lHbJl! PYKOBOilHTenb: 

KSHilHil~T $H3HKO-MaTeMSTHqecKHX HSyK, CTSpWHl! Ha

yqHbll! COTPYilHHK H.n.3annaTua. 

O$uuuanbHhJe onnoseaThJ: 

llOKTOp TexauqeCKHX HayK, CTapWHl! HayqHhlll COTPYil

HHK E.C.M·upoaos, 

K8HilHil8T $H3HKO-MaTeMaTHqecKHX HSyK, CTSpWHl! Ha

yqHbJl! COTPYilHHK 3.A.MRs. 

Benymee npennpHHTHe: Hayqso-uccnenosaTenbCKHl! HHCTHTYT 

aneKTpo$uauqecxoA annapaTyphl HMeHH ll.B.E$peMosa • 

ABTope$epaT paaocnau ' 1968 r. 

3awHTa llHCCepTSUHH COCTOHTCSI ' 1968 r. aa aa-

c enaauu Yq(moro coseTa na6opaTopHH RllepabJX npo6neM 06'henu

aeaaoro HHCTHTyTa HllepHhlX HCCnellOBSHHl!, 

An pee: r. lly6aa, MoCKOBCKSSI o6naCTb, 06'bellHHeHHhll! HHCTH-

TYT SlllepHblX HCCnellOBSHHl!, na6opaTopHH HllepHblX npo6neM. 

C nuccepTauuel! MOlKHO oaaaxoMHTbCR B 6u6nHoTexe OHHH. 

yq~HbJl! cexpeTapb CoseTa 

O.A.3al!MHilopora 
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C KOHilS 50-x rOAOB B pHAe HAepHbiX neHTpOB paanH'IHbiX 0, w 

eTpSH BB9A9HO··B, AeiteTBHe 3H8'1UTenbH09 K·onH'IeeTBO llHKnOTpOHOB 

aa paaable aaepraa, <!enon&ayromax npaanan npoeTpaaeTBeaaoA, Ba..: 

pHSilHH H8llpHlK9HHOeTH MSrHHTHOrO llOU.H, OeHOBSHHblit HS npenno.:. 

lK~HHHX ToMaeaii/, KepeTa H np./21. Henon&aoBaHHe &roro npaa-. . . 
UHUS B yeKOpHTenHX Knaeea UHKnOTpOH-cHHXpOUHKnOTpOH ll03BOnHeT: 

I) aaa'IHTen&Ho yBenH'IHTb npenen&ayro aaepralo 'ISCTHil ( ripo

TOHbl AO 100 ·MaB'f'; yeKOpHTb paanH'IHbie HOHbl B OAHOM yeKopHTene 1 

H H3M9HHTb HX aaeprHH B WHpOKHX npenenax (eM., HSnpHMep,/3/); 
. ' . ' i 

2) eOSASBSTb' penHTHBHeTeKHe npoTOHHbl9 UHKnOTpOHbl HS 3Hep-

rHH AO I raB, a T8KlK9 peKOHCTpyHpOBSTb eyweeTByidwHe eHH::~po-

UHKnOTpOHbl e .UenbiO ll0Bbliii9HHSI HHTeHeHBHOeTH _npoTOHHblX ny'IKOB 

AO. neeHTK~B - COT9H, ~HKpOaMnep (eM., aanpHMep/4,5/); 

3) o6eene'IHTb BbleOKYIO a4J<fieKTHBHOeTb BbiBOAa. 

nony'I9HH9 BbieOK03H9preTH'IHbi:LH HHTeHeiiBHbiX ny'IKOB. B penH

,TIIBHeTeKHX UHKnOTpOHSX npH BbleOKOM- Koa<fi<fiHUH9HTe BbiBOAS no-

aBonaT, aapHAY e noB,biWeaneM -TO'IHOeTn. MaorHx paaee npoBeneH

HbiX <fin311'19eKHX neeneAOBSHIIit, noeTSBIITb pHil llp!!HllllniiSnbHO HO-
' ' 

BbiX 3KenepHM9HTOB HS BTOpii'IHbiX 'ISeTIIUSX • 

. , • 0AHSKO . AnH uenoro pHAS ~H311'1eeKHX, M9AHK0-6110nOrll'l9eKIIX 

H T9XHII'IeeKHX 38A8'1 ITOTpe6yroTeH lly'IKH u:-MeaoaoB e aaeprn- _ 

HMII B _eoTHII MaB .H .. HHTeaenBHoeTHMH aa aecKon&Ko nopHAKOB Bbiwe, 

'19M 3TO B03MOlKHO A~eTII'Ib B penHTHBHCTeKHX UIIKnoTpOHSX. TaKoe 

ll0Bbliii9HIIe HHTeHeHBHOeTH B 1130XpOHHblX UIIKnOTpOHSX MOlK9T 6b!Tb 
. . . 

AOeTHrHYTO npll 3H8'1HTenbHOM yBenii'I9HHH lKeeTKOeTII MSrHHTHOit 
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. CHCTeMbl · B BKCHBnbHOM HBIIpaBneHHH ( Q 8 > ·1 ) H. OJlHOBpeMeHHO 

Ha6ope aaeprHH 'l8CTHU8MH 38 KBJKJlbllt o6opoT, 3TO. B03MOJKHO 

ocymecTBHTb B Kon&ueBbiX UHKnoTpoaax c BHemae"n HHJKeKuHeii 'lac-

. THU, Ilp~JlnOJKeHHbiX B Lly6He_ B 1962 r. ~.n.LlJKenenOBbiM, B.n.LlMHT

pHeBCKHM, E.M.3aMonOJl'lHKOBbiM; B.B.Kon&ron/6/ li no3JlHee - B "pHlle 

na6opaTopHii CIIJA/7,8/, 

C uen&ro H3y'leHHH JlHHaMHKH JlBHJKeHH·H 'lBCTHu, yTO'lHeHHH 

Tpe60B8HHii, npeJl'bli.BnHeMblX K. MSrHHTHOMy nonro, oueHKH a#eKTOB 

npOCTp8HCTBeHHOro 38pHJla, onpeJleneHHH a$~eKTHBHOCTH HHJKeKuHH 

H aJKeKuHH IIy'lK8 B TSKOM YCKOpHTene B na6opaTOpHH HJlepHbiX 

np~6neM· OMHM B 1964 roJly 6bmH HS'lSTbi pa6oThi, CBH3aHHbie c 

pa3pa60TKOlt H COOpyJKeHHeM aneKTpOHHOii MOllenH H30XpOHHOX:O 

·Kon&ueBoro uHKnoTpOH8 C JKeCTKOlt ~OKyCHpOBKOlt H~ aaeprHIO npo

TOHOB,..__gQO MaB H HHTeHCi!BHOCTbiO - 100 Ma, 3anycK STOlt MOJlenH 

ycn'emao ocymecTBneH · B KOHne 19i37 .rolla~ 

P-e~epilpyeMaH JlHccepTauHH nocBHmeaa pa3pa6oTKe MarHHTHOA 

CHCTeMbl H ~opMHpOBSHHIO MarHHTHOrO nonH YK838H.HOit llBYXMeTpO

BOit aneKTp.OHHOit MOJlenH UHKnOTpOHB .• 0CHOBHOHbie pe3ynbT8Tbl 

HCCnellOBSHHlt,- H3nOJKeHHbiX B JlHCCepTBUHH1 ony6nHKOBBHbl B pa6o

Tax/9,10,14/, 

B nepBolt rna Be rrpHBeJleHbi aeKoTopbie · pe3yn&TaTbi TeopeTH

• 'teCKOrO HCCneJlOBSHHH JlBHJKeHH!t . 'l8CTHU B MSrHHTHbiX nonHX C 
' ' 

npocTpaHcTneaaon BapHauHeit, Bbi6paHbl napaMeTpbl aneKTponaolt 

MOJlenll UHKnOTpoaa, C~OpMynHpOB8Hbl Tpe60B8HH!t K MSrHHTHOMy 

~~ ~ 

BTopast rnaBB noCBstw·eaa BonpocaM pa3pa60TKH TOKOBbiX 

06MOTOK MarHHTHOit CHCTeMbl ycKopeTenst. Ha ocaoBe pac'l~ToB 

onpeJleneHbl reoMeTpH'leCKHe. napaMeTpbl H 8MIIepBHTKH o6MOTOK 0 

~pMHPYIDWHX B 38Jl8HHbiX JlOIIYCKSX cpeJlHee none H BapH8UHI00 a 

TSKJKe o6MOTOK, KOMIIeHCHpyiOWHX ropH30HT8nbHYIO KOMIIOHeHTy 

· nonst 3eMnH. H HOpManbHYIO KOMnoHeHTY rronst BJlOITb Tp8KT8 BReW

Hell HHJKeKUHH, 

4 

! 

Pe3yn&TaTbl aKcnepeMeHTOB no ~opMHpoBaHHIO Ma~HHTHoro 

• nonH ycKopeTenst H3noJKeHbi B TpeT&eit riiaBe, C~opMHpo-BaHHoe Mar

HHTHoe none, KSK nOK838n 38IIYCK YCKOpHTenst, o6ecne'lHBaeT SKCH

anbHYIO YCTOlt'lHBOCTb ~ H30XpOHHOe yCKOpeHHe aneKTpOHOB JlO KO-

.• 

ae'lHoro pallHyca 

llYBHTe 0,7 KB, 

( Q r = 2,0) IlpH MHHHManbHOM H81IpstlKeHHH H8 

MarHHTHoe none penstTHBHCTCKOrO UHKnOTpOH8 B MeJlHSHHOlt 

rrnoCKOCTH ( Z = 0) 38)l8eTCH BblpaJKeHHeM 

H-(r, ell) • H(r)[1 +dr)"Cos (fJ(f)-Ncll )] , 
(I) 

II . 

rile H( r) -H3oxpoaaoe cpe)laee rrone, f (r_) -rny6HHa. BapHaUHH, 

{3 (r) - -~a3a. BapHBUHH,, xapaKTepH3yromaH -cnHpan&HOCTb, N -'tHe

no cnHpanen. 

06bi'lHO Bbi6Hp8IOT TSKOlt peJKHM, npH KOTOpOM 'l8CTOT8 8KCH

an&HbiX Kone6aHHlt Q 
11

, p8BH8lt HyniO· B ueHTpe YCKOpHTenst, _H8'lH

H8lt C HeKOTOpor~ p8JlHyca npHH~MaeT OTnH'lHOe OT Hynst 3H8'leHHe, 

MeHbWee 0,5, a 'l8CTOT8 p8JlHBnbHbl~ Kone6aHHlt . Q, yBenH'liiBSeTC·st· 

C pOCTOM p8JlHyca OT 1 JlO onpeJleneHHblX . 3HS'leH!Ilt (MSKCIIMSnbHOe 

: 3HS'leHHe paBHO 2) /11/, • 

B H30XpOHHbiX UHKnOTpOHSX CO cnnOWHbiMH IIOniOCHbiMH HSKOHe'l-

' 
HIIKBMH HeB03MOJKHO . o6ecne'lHTb JKeCTKyiO ~OKyCHpOBKY ( Q > 1 ) 

. r' • 
B o60HX aanpaBneHH!tX, noaTOMY HHTeHCHBHOCT&.ny'lK8 B TSKHX 

ycKOpHTenstX He npeBbiWSeT HHTeHC~BHOCTH KnSCCH'leCKHX UHKnO

TpOHOB, Llnst Jl8n&Heltmero cymeCTBeHHOrO noBb!WeHH!t HHTeHCHBHOCTH 

ny'lKS.B penHTHBHCTCKHX UHKnOTpOHSX '(JleCstTKH MHnnHaMnep H 

BbiWe) He06XOJlHMO o6ecne'lHTb JKeCTKYIO ~OKYCHpOBKy TSKJKe . B 

8KCH8nbHOM HanpaBneHHH, 'ITO MOJKeT 6b!Tb JlOCTHrHyTO npH yJlane

HHH ueHTpanbHOlt 30Hbl yCKOpHTenH, 

Tpe6yeMast 'lBCTOTa aKcHan&HbiX Kone6aaHA, cornacao/11/, 

5 
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1 +D 1 N lll 
1- -+-,(? 2Nlll · . · 2 . r .I frR' lll 

V -·D + ( ~,) •' N -Q 
• (2) 

~-1 -
. Nlll. 

MOlKeT 6&1Th nony'qeaa 

pOB yCKOpHTenR. 3necb 

3a C'l~T·cooTBeTcTByromero B~6opa napaMeT

D -noxa3aTen& _ cpenHero nonR {3 ;= ~,. 
· d r 

CpenHee MarHHTHoe none, ynoBneTBopRromee H3oxpoHH3MY Ha 

Bcex panuycax, paBHO 

H (r) -

v 1 

rne H 0 - none B neHTpe, r .. 

H • r(r) 
0 (3) 

r lll 
{- r(r)] . . r 

= ___!_g___ • r (r ) 
eH

0 
xapaKT~pH-

3yeT H3MeHeHHe cpenaero panuyca _paBHoBecaoAop6HT~ H3--aa Bapu-
. . \ 

aUHH I"OnR. <l>yHKllHR . r ( r ) MOlKeT 6biTh paCC'IHTaHa Ha OCHOBe 
·, 

ypaBHeHHA nBHJKeHHH HnH H3 ee aaanHT'lecxoro npencTaBneHHR, npH-

Beneaaoro B pa6oTel 11/. 

0CHOBHbie napaMeTpM. pa3pa6oTaHHOi B nHn 
. MonenH npuseneH&I B Ta6nune 1. 

aneKTpOHHHOi 

Ta6nuna 

8HeprHR,HHlKeKllHH 

8HeprHH ycKopeHHbiX aneKTpOHOB 

PanHyc Ha'lan&Hoii op6HTbi 

PanHyC KOHe'IHOi op6HT~ 

·panHyC1 COOTBeTCTByromHii 6ecKOHe'IHOi 

aaeprHH 

6 

.\II'H oo 5,8 KSB 

'If k oo 408,8 KaB 

r H = 18 CM 

rk = 100,7 CM 

r = 121,2~ CM 

J 

l 

HanpRJKeHHOCTh MarHHTHoro nong B 

ueHTpe 

HanpRJKeHHOCTh ~arRHTHoro nonR Ha 

panHyce HHlKeKuHH 

Hanp~eHHOCTh MarHHTRoro nonn'aa 

KOHe'IHOM panHyce 

. BapHaiiHR nonR aa xoaeqaoM panuyce 

nepHonH'IHOCTh CTPYKTYPbi nong 

PanHam>H~ii mar. CTpyKTyp&I nonn 211~ 

Yron cnHpanir p. -. arc tg <I> 

(npu' r = 114 CM) 

lJacToTa panHan&HbiX xone6aHHi 

lJljCTOTa aKCHan&HbiX Kone6aHHii 

MaKCHMan&HbiH aa6op aaeprHH" 3a o6opoT 
. I 

·;H0 = 14,06 a. 

H(rH) = 14,01 a 

H (r k) . = 24,45 a • 

drk) = 1,062 

N = 8 

·lt = 8 CM 

0 I' .. 61 

1,04 .s. Q. s.. 2,0 
+ 0,20 

Q,.= 
1
•1 - 0,05 

e V = 1,5 KaB. 

Tpe6yeM&Ie panuan~H&Ie 3aBHCHMOCTH cpenaero nonR H(r) H 

aMnnHTyn~ OCHOBHOi rapMOHHKH H
8
(r) nnR napaMeTpOB liHKnOTpoHa, 

npHseneRHbiX ,a Ta6nHue 1, · H3o6paJKeH&I aa pHc. 1. , 
• 

llonycKil' Ha cpenaee none, aMnn~ryny BapHaiiHH, npoH3Bonayro 

OTKnOHeHHR ee cjJa3bi OT CnHpanH ApXHMena' H HH3illHe rapMOHHKH B 

pa6oqeM HHTepsane panHycos npHBeneH&I B Ta6nHne U. 

~H {a) 

0,035 - 0,065 

1 H (2) (~)' 
z 

'2,1 0,15 

Ta6nuua II. 

/!J.H 8 (a)_. ..!_~<I> 
8 

(pan/eM). 
dr H~l) (a) 

+ {3,6- 1,8) + {28,9 -7,9) 0,0_6 - ,0,25 
- {0,9 ~ 0,4) - {6,7 - 2,0) 

H (I) {a) 
z 

H(O)(a) 
• H (I) {a) 

• 
0,06 0,25-0,08 0,06 - 0,015 

(Ha r = 86,5 CM) 
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noc~on&Ky nepBSB rapMOHRKS pSARSnbHOA KO.MilOHeHTN'MSrHRT

·aoro ~on.11 ·3eMnR • 0,15 . a npeBN~aeT nony~x, neo6xoARMO cxoMmin

cRpOBST& ee B cpenaea nnocxocTR ycxopRTen.ll no nonycTRMNX 3Ha

qeaua. 

npu ocymeCTBneHHR BHemaeA ·BepTHKSnbHOA HHJKeKilHH ,aneKTpo- · 

HOB na panuyce r ·= 18 eM aeo6xoAHMO ocymecTBHT& KOMnenca-

JlHID BAOnb Tp8KT8 HHlKeKilHH HOpMan&HOA KOMnOHeHThl nonH BenH'l:H-
. • I , 

BOA • 6 a, o6ycnoaneHHOR OCHOBHNMH. aneMeHTSMH MarHRTHOA CRC-

TeMN. 

'II 

~OpMH~OBSHHe Tpe6yeMoro 38KOH8 MSrHRTHOro.nonH .(1) Be~ 

nH'l:HHOA ·a HeCKOnbKO necHTKOB apcTen C 38A8HHOA BNme TO'l:HOCTbiD 

ocymeCTBnHeTCH C noMOWbiD TOKOBbiX o6MOTOK. ·MarHHTHSSI CHCTeMa 

yCKOpHTenH COCTOHT H3 rapMOHR'l:eCKOlt oi>MOTKH, cpopMHpyromeA BapH-' 

SllHID nonH,, 13-KoHJleHTpH'l:eCKHX 06MOTOK rpy9o1t KOppeKJlHH - nnH 

C031l8HHH cpenaero nOnH, 24 KOHJleHTpH'l:eCKHX o6MOTOK TOHKO!t 
\r" 

KOppeKilHH - .nnH CT86HnH381lHH cp83hl nponeTa H KOMneHCSilHH Mar

HHTHOrO nonH ny'l:KS H llBYX CHCTeM npHMOnHHeifHbiX npOBOilHHKOB -
. -

·nnH ~oppexnHH.nepaolf rapMoHHKH panuari&Holf KOMnoaeHTN MarHHT-

aoro non~ 3eMiiH H. aopMan&Holf KoMnoaeHTbi nonH anon& TpaxTa 
:• 

BHemaelt. HHlKeKJlHH. aneKTpOHOB. 

~OpMHpOBSHHe B8pH8UHH nonH ocymeCTBnHeTCH C IlOMOWbiD 

o6MOTOK0 y KOTOpbiX 3830p MelKilY npOBOilHHKSMH H3MeHHeTCH C pa

llHYCOM B OTnH'l:He OT' nnoCKHX rapMOHH'l:eCKHX· 06MOTOK 0 HCnOn&30-

B8HHbiX B pa60T8X/ 12,13/ • 'SneMEiHT nepHOilH'l:HOCTH o6MOTKH C~C
TOHT H3 llBYX CHMMeTpH'l:HO pacnonoJKeHHNX OCHOCHTen&HO cpenaeA 

nnOCKOCTH KaMepbi OllHHO'l:HbiX npoBOilHHKOB, ynoJKeHHbiX no nHHHHM 

cnnpann ApXHMena r -· N x~.· H nyraM OKPYlKHOCTelt R. H H Rk • 

npn yrne MeJKny npHMbiM H o6paTHbiM npOBOilHHKOM aneMeHTS 

nepHOilH'l:HOCTH 06MOTKH a • -11- B pa3noJKeHnn nonH o6MoTKH 
N 

B .PHil COXpaHHIDTCH nHWb . He'l:llTHNe BbiCmHe rapMOHHKH, KpSTHNe 

OCHOBHOlt •.. 

8 

l 
I I. 

'o 

~ 

npenaapHTen&HbrA BN6op napaMeTpoB rapMoHR'l:ecxoa 'o6MOTKH 

npoRaBOnHncH no·cjlopMyne nnH pac'l:I!Ta aMnnRTyn rapMoHHK oT 

6ecKoHe'l:HOA CHCT9MN npHMOnHHeAHbiX TOKoa/9/ • 

, (N~)·ll· . a) 

mh VI+ (~)2 

.H • 
mN 

0,81 .\/1 + r- Sin(mN'"T' e 
m -l' 

rne m = 1,2,3 ; I - TOK o6MOTKH. 

r 
j{ 

,(4) 

Pac'l:I!TN MarHHTHoro non.11 rifpMoHHqecxoA o6MOTKH, npoae

neHHbre Ha SBM no TO'l:HbiM cjlopMynaM, noKa3~nH, 'ITO npH. pann-
' • 0 

ycax o6MOTKH RH= 10 CM0 R k = 114 CM, yrne a = 22,5 
0 

3830pe Ha xparo 2 h min = 10 CM H TOKe I = 700 a, HSltne.HHNlt 

npOcpHnb h(r) cjlopMHpyE!'I' aMnnHTyAy BOCbMOlt rapMoHHKH c y'l:I!TOM 

noaeneHHH ee cjlaabr, B 3anaHHbiX ·nonycxax B HHTepaane pannycoa 

dr = (17,5- .105) cM/101. Bxnan 24-oa rapMoHnim nonH na 

KOHe'l:HbiX panHycax He npeBbiWaeT • 17% fJT _BKnaAa OCHOBHOif H 

yaenH'l:HBaeT qacToTy Q z Ha 0,03. HccnenoBaHH.II BapHaunn non.11 

Ha MonenH nnocxolf rapMoanqecxoa o6MOTKH nonTaepnnnn pesyn&-
; 

TSTN pad'l:eTa B cnyqae npoBOAHHKS KOHe'l:HOro Ce'l:eHH.II. 

CpenHee MarHHTHOe none, KOTOpoe cpopMHpyeTC.II C nOMOWbJ<? 

o6MOTOK rpy6oa xoppexnnH, onpenen.~~eTc.ll xax pasaocT&. MeJKny 

Tpe6yelMbiM H3oxpoHHbiM noneM H cyMMolt ~_penanx noneii rapMOHH

qecxoa 06MOTKH .H BepTHKan&Holi .KOMnOH9HTbi MSrHHTHOro non.11 

3eMnn,' npHH.IITOlt paBHolf 0,5 a. Haxo~neHHe ·Heo6xonnMoro pac

npeneneHH.II TOKS B aTHX 06MOT~8X (c y'l:I!TO~ nonepe'l:HOrO p83Me

Mepa ceqeHH.II) npoH3BonHnoc& Ha SBM MeTonoM aanMeH&mHx. xaan

paToB. OTxnoHeHne ccjlopMnpoBaHHoro·,· cpenaero nonH OT sanaa-

.Horo He npeBbimaeT ±. 0,01 a H cpa30BbiH CllBHr ·'IBCTHilbl COCTaBn.lleT 
. 0 

MeHee 1,5 npn aa6ope aaeprHH 3a o6opoT 1,2. xaa. 

OneHKH ·MaxcHMan&HbiX oma6ox nonH npH HaroToBneHHH H 

MOHTaJKe rapMoHH'l:ecxoa H onHoBHTKOBbiX xoHueHTpnqecxux o6MOTOK 

. .. 
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C TO'IHOCTblO l!J. R = £: 0,02 CM1 l!J. h·=. :!:, 0,015 CM H MHOI"OBHTKO-

BbiX KOHneHTpH'IeCKHX l!J.R = :!:,0,15 CM1 l!J.·h =· :!:. o,o5· eM 

noKaaann, 'ITO anamne rapMoHHKH u. n H r .. KOMnoaeaT_ npe-

Bbi~alOT nonyCTHMbie 3Ha'I6HHSo 3TO npe.acTaBnlleT 3Ha'IHTenbHYIO 

onaCHOCTb .ans ·.aBHlK6HHS 'laCTHU1 nOCKOnbKY B ycKOpHTene He npe

,ayCMOTpeHbi ooMOTKH . .anll Koppexmnn STHX · rapMoani. 

CxeMa pacnonolKeHHS. TOKOBbiX OOMOTOK Mal"HHTHOll CHCTeMbi 

ycKopnTen~ npnae.aena na pnc. 2. 
I 

."HcnOnb30BaHne napbi KaTymeK renbMI"OnbUa/12,13/ ,ans .KOM-. 

nencaunn nepBOA rapMOHHKH pa.ananbHoA KoMnoHeHTbi MarHHTHoro 

nons 3eMnn B cpe.aaeA nnocKoCTH KaMepbi B paoo'leM .ananaaone 

pa.anycoB ( l!..r • 100 eM) oKaaanocb neooa~Oli<HbiM,' TaK KaK pa.anyc 

, TaKHX KaTymeK . .aonJKeH ObiTb .. 400 CM. no9TOMy ObinH npe.ano- I 

lKElHbl pacnonoJKeHHbie BHe BaKyyMHOA KaMepbi ycKOpHTenll npSMOnH-. . . 
Heli:Hbl6 . npOBO,QHHKH KOHEl'IHOfl: .anHHbi C O.llHHaKOBbiM HanpaBneHHeM · 

TOKa pasa·oa senn'lnHbi, · opnenTnposaaabie nepnea.anKynspao MarHnT

HOMY non10 3eMnn/10/ • 

··nns. KOppeKnH!1 HOpManbHOfl: KOMnoHeHTbi nonll OT OCHOBHbiX 

ODMOTOK ycKopnTens · . B.llOnb TpaKTa BHemnefl: HHlKeKUHH Dblll8 paa

paooTaHa cncTeMa 4-x napannenbHbiX ocn TpaKTa nps.Monnnel!:H]>IX 

TOKOBbiX npOBO,QHHKOB/10/. 

.III 

06MOTKH YCKOpHTens rapMOHH'IeCK8S1 rpyool!: H TOHKOfl: Kop-

'peKunn, KOMneacaunn nonll s.aon~> TpaKTa HHJKeKunn - pacnonara

IOTCS B WoPBSKYYMHOM oo~eMe KaMepbi YCKOpHTCnllo ITpoBO.Il~HKH 

KOMneHCaUHH nepBOJI: rapMOHHKH pannanbHOl!:.KOMnOHCHTbi MSI"HHT-

HOI"O nona 3eMnH pacnonaraiOTCH BHe saKyyMaol!: KaMepbi no.a 

ycKopnTeneM.·Ha pnc. 3 noKaaan ttpouecc c6opKil KaTymeK TOHKol!: 

KOppeKUHH H rapMOHH'ICCKOl!: KaTyWKH Ha HH~HeM noniOCe KpblWKH 

KaMepbi. ITiiTanne o6MoToK ocymecTsnnnocb CTaonnnanposaHHbiMH 

HCTO'IHHKSMH UHTaHHll C ~O'IHOCTb ~5~10-4. 
HaMepnTenbHbi~ KOMnneKc MarHHTHoro nonll ycKopnTens, coc-
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TOSIIIUIA Ha Mal"HHTOMeTpa C nepMannoeBbiM ,QaT'IHKOM1 H3Mepn

TenbHOll mTaaru, nyn~>Ta ynpa~eanst n nn~poBOro aaannaaTopa 

rapMoHHK, noaaonnn aaToMaTnanpo~Tb nponecc iraMepeans n npo~ 

ae.aeane rapMOHH'IeCJtoro aaanuaa noffll. · To'IHOCTb rpa.aynpoBK!l 

nepMannoeBOro .aaT'IHKa cocTaBlUina :!:. 0,03% :!:. 0,002 a B .animaaoae 
. l 

nonell:!:, 100 a·npn rpa.aneHTe.5 a/CMo naT'IHK yCTaHaBnHBanCSI 

B·-:i~~~;~ JtaMepbi C TO'IHOCTbio !J.z =:!:, 0,01 C~; !J.r = :!:,0,01CM1 

·o. 
!:..41 .. :!:. 0,02 • 

ITepBast ,l"apMOHHKa pa.ananbHOll KOMnOHeHTbi Mal"HHTHOI"' -nons i 

3eMnH:Benn'IHHoA.0,132 a BO seeM .ananaaoae pa.anycos yc~opn-

Tenst 6blli:a cKoMneacnposaaa .ao aHa'leH!st Meabmero, qeM 0,016 a. 

PeaynbTaTbi H3MepeHHll BepTHKanbHOll KOMnOHeHThl nons 

npH TOKe . rapMOHa'leCKO.ll 06MOTKH 1 = 7181a, · pacq~o;-ablx ana'le-

HHSX TOKOB B 'o6MOTKaX rpy6oll :KoppeKnHH H KaTymKaX KOMne!f

canHH noKaaann, 'ITO OTKnoaeans aMnnHTY.Ilbi _aapnannn oT Tpe6ye-, 

M_oro aaKoHa neJKaT B · .aonycKax .ao r = 101 eM ( Kpnaas 2, pnc. 4), 

a .OTKnOH6HHS ee ~aabi (KpHBas 4) 6nnaKH K paC'II:\THbiM (KpHB8S 3). 
' . . 

Ysenn'lenne. pac'I~Tnoro anaqeanst. ToKa .rapMOHH'IecKofl: o6MOTKH 

Ha 18 a, 0'16BH.11H01 CBS3aHO C HeTO'IHOCTblO H3I"OTOBneHHll ODMOTKH. 
-- i "-

0TnH'IH6 Cpe.aaero nonll OT Tpe6yeMOI"01 B OCHOBHOM1 CBll-
. 1 

aaHO C ysenn'leHHeM paC'I~TOI"' 3Ha'leHHll TOKa rapMOHH'I6CKOfl: 
? _/ . • • ' • . • • 

OOMOTKH aa 18 a (KpHBall 1, pnc. 5). nns ~OpMnpoBaHHll cpe.aaero 

nonll 6binH npose.aeHbi paC'I~Tbi · Ha 38M c uenblO onpe.aeneHHll 

TOKa B ODMOTKaX rpyoofl: KOppeKUHHo HaMepeHHll noKaaann, 'ITO 

.anll aafl:.aeHHbiX saaqeana TOKa.a ooMOTKax cpe.aaee none c~op

MHposaao ~ B. aa.aaHHbxx .aonycKaX . C .. TO'IHOCTblO :!:, 0,03 a B HHTep

Bane p.a.anycos l!..r = (17,5 -105) eM (Kpnsas-3,-pnc. 5). 

qacToTa pa.ananbHbiX Kone6a~nA naMeaseTcs·c pa.anycoM oT 

1,04 .110 2,0 Ha · r. = J()(), 7 CM1 a qacroTa aKCHan~HhlX KOneoaHHll 

Q•(r) ... 1 1+0,07 
• - 0,04" 

Hnamne rapMOHHKH .H
8 

H H r KOMnoHeHT nons He npeBbiWalOT 

aa.aaHHbiX ·.aonyCKOBo 

11 



noBTOpSieMOCiTb ctflopMHpOBaHHOro ·MSrHHTHOrO nonl) COCTaB

nnna ·no CpenHHM 3Ha'leHHSIM H HH3WHM rapMOHHKaM · H r H H z 

KOMnOHeHT :!:,.0,01 9 H :!:,. 0,005 9 0 no aMnnHTyJle H tflaae 8.:.01! rapMo

HHKH no.crn :!:. 0,01 H :!:. 0,03~~ 

OcymecTaneHHhll! B ·KOHne 1967 rona aanycK ycxopHTenn·noxa

aan, 'ITO ane'KTpOHbl YCKOpSIIOTCSI JlO, KOHe'IHofo· panayca · ( Q r = 2,0) 

npH MHHHMSnbHOM YCKOpSIIOmeM HanpsrJi<eHHH Ha,JlyaHTe 0,7 KB, 

'ITO o6ecneqaaaeT ae Meaee 600 · o6opoToa114/. 
. . 

~oTorpa¢asr ny'IKa Ha tPnroopecuapyiDmel! MHweaa B HHTepsane 

panaycoB 11 r = ( 18 - 108,5) CM noxaaaaa aa pac. 6. 

06mHl! EH)l aneKTpOIIHOii MOJlenH UHKriOTpOHa IIpHBe)leH fia pHC, 7, 

naTepaTyp a • 

1. L.H.Thomas, Phys. Rev., §.1:. 580 (1938), 

2. D,W,Kert, K.M.Terwilliger et al,. Bull, Amer, Phys. Scic., 

:ill 14 ( 1955), 

3. A.f.Anexceea, IO.f.EacaprHH H np. Tpyllbi Meil<nyHaponaol!: KOH

¢epeHUHH no ycxopnTensrM,· M. AToMH3JlaT, 1964, cTp;- 600, 

4. A.A.fnaaoa,IO.H.lleaacoa, B.n. llJKenenoa H np. Tpyllbi MeJKnyaa

ponaoii Koa¢epeHimH no ycxotmTerisrM. M., ATOMHanaT, 1964, 

CTp, 547, 

5, A.A. fnaaoa, IO.H.lleHHCOB, B.n.nlKenerroB H np. npenpHHT OIUI11 

P9~3211, lly6Ha 1967. 

6. B.n.llJKenenoa, B.n.llMHTpneacxaii, E.l1.3aMorioll'IHKoa, B.B.Konh

·ra. ABTOpCKoe CBH)leTenbCTBO N~ 26443 c npHOpHTeTOM OT 

13.09.62. 

7. F,M.Russell, A strong-focusing cyclotron with separated 

orbits, ORNZ 3431 (June 28, 1963). 
'8. 

' 9, 
M,M,Gordon, Nucl, Instr. and. Meth., .:§.§, 245 ( 1968). 

C.E.BopOlKUOB, H.n.3annaTHH, B.C.Pbi6anKo, n.A.CapKHCSIH. 

npenpHHT 011.HI1 P'72852-1, lly6aa 1966. 

12 

10. C.E.BopOJKilOB, H.n.3annaTHH, n.A.CapKH.CSIH, npenpHHT 011.HI1 

· P9-3448, lly6aa 1967, · 

11. B.B.Koiibra. lluccepTallHSI, n.Hn -011.HI1, 1965. ' 

i 2. H,G,Blosser, R,E,Worshamet al., Rev,Sci,lnst., ~§i9 ( 195B). 

13.[JAIVJartin,". Intern. Conf, on hig': energy accelerators and 

and instrumentations, CERN, 1959,. p.205, 

14. B.H.AHOCOB, A. T.BacaneHKO, B!n • .O:JKenenoB, n.A~CapKHCSIH H llP· 

npenpHHT· 011.HI1 P9-3787. lly6aa, 1968. 

· Pyxonacb rrocTynuna B ·HanaTeni.cKHI!: oTnen 

15 anpensr 1968 rona. 

13 

I'; 



H(3) 

fO 

0-

-I 

-2 

I ,. 
I· 
I ,. 
1. 
I 
I 
I 
I 
I 
I 
I 
I 

., 
I 
I ., 
I 
I 
I 

,,20 
'ZH 

I 
I 
I 
I 
I 
I 
I 
I 

110 60 100 I 
I I 

21( 'Ztp 
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PHc. 3. C6opKa KaTyweK TOHKOH KoppeKUHH H rapMOHHqecKOH 
KaTyWKH Ha HHJKHeM llOn!OCe _ KpbiWKH KaMepblo 
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PHc. 4. 1,3 - pacq~THbie OTKnoHeHHSI aMnnHTY.Qbl H <f>aahl · 
8 - Oit , rapMOHHKH OT Tpe6yeMbiX 3HaqeHHH npH TOKe 

I = . 700 a; 2,4 - sKcnepHMeHTanbHi.Ie oTKnoaeamt 
aMnnHTY.Qbl H <j>a3bl 8-oit rapMOHRKH OT Tpe6yeMbiX 
3HaqeHHH npH TOKe I = 718 a. . 
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PHc. 5. OTKnoaeaHe c<f>opMHposaaaor·o cpenaero MarHHTHoro 
nonS! OT H30XpOHHOrO 38KOHa. 
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