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( f ) HB H30XpOHHOCTb 0 

DapaMeTp a Bbl'IIICnRnCSI II3 ycnOBIIR ITOCTORHCTB8 nep1IOJl8 o6pameHIISI 

qaCTIIUbl H8 pa3,,1I'!Hb1X p81liiYC8X npii IIHTBI'p1IpOB8HIIII TO'!Hb!X ypaBHBHII~ llBH -

)!{eHHSI H8 3BM / 3 / . CpenHee M8I'HIITHOe none B MOJlenii H3MeHRBTCSI OT 14 

llO 25 I'C B IIHTepBane OT 18 CM (pBiliiYC IIH)!{eKUHII) JlO 101 CM (KOHe'!Hbl~ 

paniiyc). 

ilnR JlOCTII)!{eHIISI )!{BCTKO~ ¢oKyC1IpOBKII B 8KCII8nbHOM HanpaBneHIIH ITpii 

BOCbMIICITIIpanbHO~ CTpyKType MBI'HIITHOI'O ITOnR ( N - 8) He06XOJliiM8SI rn_y-

61IH8 B8p1I8UHII rronR Jl0n)!{H8 H3MBHS!TbCSI BllOnb p8Jl1Iyca B npenenax l = 1,08-

-1 ,45. DpH STOM qacToTa BKCIIanhHbiX Kone6aHII~ qacTIIU coxpaHIITCR nocTORH-

HO~ II paBHO~ Q z = 1,1 Bo aceM JliianaaoHe II3MeHeHIIR paaHycoa. Moaenb 

n03BOnSIBT YBBnii'IIIB8Tb '!8CTOTY B blll!B 3HaqeHHSI 1,1 nyTeM COOTBeTCTBYIOlliBI'O 

II3MeHeHHR rny61IHhl aapHaUIIH . TaKHe 3Ha'!eHIIR qacToT aKciianhHhlX Kone6aHII~ 

fl03BOnRJOT o6ecne'!IITb ycnOBIISI JlnR YCKOpeHIISI B STOM UHKnOTpOHe nyqKOB 

sneKTpOHOB C nnOTHOCTbiO llO (1~3).108 1 /cM3 , 'ITO COOTBeTCTByeT TOK8~ B 

rrpoToH.i:wM ycKopHTene .. coTeH Ma. B rrpouecce ycKopeHHR qacToTa paniianh

HhiX KOne6aHH~ Q r II3MeHS!eTCSI OT 1,04 llO 2,0 ( r = 101 CM), ITpOXOJlSI 

napaMeTpii'!BCKIIH II HeniiHBHHb!B pe30H8HCb! II pe30H8HCb! CBSI31I. AHaniiTII'!BC

KII~ paC'!BT ycnOBII~ npOXO:>KilBHIISI qepe3 H8H6onee onaCHblB II3 STHX pe30H8H

COB IT03BOniin orrpeneniiTb llOnyCTIIMbJe BBnii'IIIHbl HH3ll!HX rapM OHIIK B CTpyKTy-

oe MarHIITHoro nonR . 

OTcyTCTBIIe ¢aaoao~ ycTO~'IHBOCTII npiiBOiliiT K )!{9CTKIIM n orrycKaM 

H8 OTKnOHeHIISI CpeJlHei'O MBI'HIITHOI'O nonR OT 38Jl8HHOI'O Bhlp8)!{eHIIeM (2) . 

Coa a a HIIe Tpe6yeMo~ KoH¢HrypauiiM nonR s neKTpOHHOI1 Monenii ocyll!BCTB

nSJeTCR C ITOMOlllbiO CHMMBTpii'!HO pacnonO:>KBHHblX TOKOB biX 06MOTOK. 

BapiiaUIIOHHaR o6MOTKa npencTaBnReT co6ol1 CIICTBMY n ayx npoBOJlHHKOB, 

yno)!{eHHbiX no nHHIIRM cniipane~ ApxiiMeaa r = 64 ¢> II nyraM oKpy)!{HOcTel1 

= 10 CM H r k = 114 CM. Yron MB:>KilY ITpS!MbiM II o6p8THbiM BHTKBMII 

4 

I( 

'l 

sneMBHT8 rrepiiOJlii'IHOCTII 06MOTKII Bbi6paH p8BHbiM a =2:2 

38BIICIIMOCTb 8MITnHTYJlbl OCHOBHO J1 rapMOHHKII OT p8JlHYC8 C03 

II3MeHeHIISI BepTIIKBnhHOI'O 3830p8 Me)KJly BIITKBMII Bap1I8UIIOI 

npeaenax 10-20 eM. 

~opMHpoaaHIIe cpenHero MarHIITHoro rronR ocymecTBnRe1 

10 TOKOBbiX KOHUBHTpH'IBCKIIX 06MOTOK 1 pacrronO:>KBHHbiX C paBH b: 

no p81liiYCY Ha paCCTOSIHHII 12,75 CM OT MBJliiBHHOH rrnOCKOCT~ 

HO'IHOI'O TOKOBOI'O BIITK8 1 H8XOJlSlll!BI'OCSI B6nii31I KOHB'IHOI'O pall! 

HO~ 06MOTKII . 

ilnR KOMneHCBUIIH ropH30HTBnbHO~ COCTBBnRIOll!B~ MBI'HHTI 

B CPBilHBH rrnOCKOCTH YCKOPIITBJISI HCnOnb3 YIOTCSI cneuuanbHhle ( 

nO:>KBHHhlB BHB o6~eMa ycKOpiiTBnbHO~ KBMBphl . 

QrrpeneneifHB HB06XOiliiMbiX TOKOB, a T 8 K:>KB KOH¢nrypaUIIII 

ll!BHHSI 06MOTOK npOII3BOJlHnOCb nyTeM paC'!BT8 HX M8I'HHTHOI'O r 

J.13MepeHIISI M8I'HIITHOI'O ITOJISI H8 MOJlBnii nOK83Bnii, 'IT• 

HB3H8'IHTBnhHO~ KOppBKUIIH TOKOB B KOHUBHTpii'IBCKHX 06MOTKa; 

HHTHOB none OK 838J10Cb C¢QpMHpOB8HHblM B rrpenena x llOITyCKOB. 

J.13MBpBHIIB xapaKTBpHCTIIK M8I'HIITHOI'O nong yCKOpiiTBn~ 

ITpii nOMOIIIH CnBUII8JibHOI'O H3MBpHTBnbHOI'O KOMnneKCa, COCTO~ 

3HOHHOI'O M8I'HHTOMBTpa C rrepMannOBBbJM Jl8T'IHKOM / 5/ 1 8BTOI 

MBll!BIOIUHMCSI B 3830pe M8I'HIIT8 H CITBUHBnH3HpOB8HHOH Bbl'!HC11 

Hhl - UII¢pOBOI'O 8 HBnH38TOpa r a pMOHHK IBI, HB KOTOpOM o6pa! 

aynhT8Tbl II3MBpBHIIH. TO'!HOCTb II3MepeHlHI BepTHKBJihHO~ KOMI 

COCT8BnRn8 0,02% . Pallii8nbH8SI COCT8BnSIIOll!8Sl MBI'HIITHOI'O ITO 

nBCb T8K:>KB rr epMannOBBbiM ll8T'IHKOM 1 COOTBBTCTBYIOlliHM o6pa 

B8HH b JM B 383ope Mar HHTa. l.JyBCTBIITBJibHOCTh o60IIX Jl8T'IIIKO: 

Y c KopS!JOll!aSJ cH cTeMa MonenH o6nanaeT pHnoM oco6e HHOC 

HIIIO C 06 bi'!HbJMH U IIKnOTpOHH b lM H CHCTBMBMII yCKOpeHIIS! o 

ManbJMH pa60'IHMH 3 830p8Ml! 1 BblCOKOH pa60'!BH '!8C T O TOH 1 HH311 

yCKO pS! ~ll!HM H8 !IpSI:>KBHHBM. n pHHSIT8 Sl B M OilBnU y CKOp S110lli8 Sl ! 

CHCTB MQ !IpBilC T 8BJISI B T C06 0 H pe30 H8 HCHYIO 'IBTBB pT b BOli HOByJO 

nycHhl~ nyaHTOM . O T r eHepa T opa K nyaHTY BhlCOKoqaCTOTHBH 

BOilHTCH 75-0 MH hl M ¢unepOM qep e 3 'IB TBBpTbBOJI HOBhl~ COr nacy 

Ma T o p . C BH3b c nyaHT O M KOHilYKTHBHa SJ . ilnSJ o 6ecrreqe HHR c or 

paTopa C Ha r p y 3KOH !IpH rny6oKOA p erynHpOBKB TOK B ny'IK8 n 
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31IBMBHTa nepJi!OLlJii'IHOCTJil o6MOTKJil Bb!6paH paBHbiM a =22,5°, Tpe6yeMaSJ 

38BHCJi!MOCTh 8Ml111Ji!TYLlhl OCHOBHOH rapMOHJi!KJil OT p8LlJilyCa C03LlaBTCS1 3a C'IBT 

Jii3MBHBHJi!S1 BBpTHKallhHOrO 3830pa Me>KLly BJi!TKaMJil BapJilaUJi!OHHOH 06MOTKJil B 

npeaenax 10-20 eM, 

<l>opMHposaHJile cpeaHero MarHJi!THoro nonst ocywecTBnsteTCSJ npH noMoruH 

10 TOKOBbiX KOHUBHTpJii'IBCKJi!X 06MOTOK 0 paCII0110lKBHHhiX C p8BHb!MJil Ji!HTepB81IaMJil 

IIO p8LlJi!YCY H a paCCTOSJHJi!H 12,75 CM OT MBLlHaHHOH l11IOCKOCTH, a TaK>KB OLlJi!

HO'IHOrO TOKOBOrO BJi!TK8, H8XOLlS1IUBrOCS1 B61IH3Jil KOHB'IHOrO p8LlHyca B8pJii8UHOH-

HOH o6MOTKH, 

JlnSJ KOMIIBHC8UJi!H ropH30HTa1lhHOl!: COCT8B1ISJIOIUBl!: M8rHHTHOrO ri01IS1 3BMJ!Jil 

B CPBLlHBl!: l11IOCKOCTH YCKOpJi!TB1IS1 HCIIOJih3YIOTCS1 CIIBUH81IbHhlB o6MOTKH, P8CII0-

110lKBHHhiB BHB 06'heMa yCKOpHTB.lhHOl!: K8MBpb!, 

OnpenenBHJi!B HB06XOLlHMbiX TOKOB, a T8KlKB KOHqmrypaUHJil H MBCTa pa3MB

IUBHHSJ 06MOTOK IIpOH3BOLlH110Cb IIyTeM p8C'IBT8 HX M8rHHTHOrO IIOnSJ Ha 38M / 4 /, 

H3MBpBHJi!S1 MarHJi!THOro IIOITSJ H8 MOLlB11Ji! IIOKa3anJil, 'ITO I1pJil BBBLlBHJi!Jil 

HB3H8'1Ji!TB1IbHOl!: KOppeKUHH TOKOB B KOHUBHTpH'IBCKHX 06MOTKaX 38Ll8HHOB Mar

HHTHOB IIOne OK838110Cb c!lJOpMHpOB8HHbiM B IIpBLlB.'V'lX LlOIIYCKOB, 

H3MepeHHe xapaKTBpHCTHK MarHJi!THoro nonH ycKopHTenSJ npoH3BOLlJii1IOCb 

IIpH IIOMOIIIJil CIIBUH81IhHOrO H3MBpHTB1IbHOro KOMI11IBKC8 0 COCTOSJIUBrO 1!:3 IIpBUJii-

3JiJOHHOrO M8rHHTOMBTpa C IIBpMannOBBhlM naT'IHKOM / 5 /, aBTOMaTH'IBCKH nepe

MBIU810IUHMCS1 B 3830pe M8rHHT8 JiJ CIIBUH811Jii3HpOB8HHOl!: Bbi'IHC1IHTB1IhHOH MaWH

Hbl - UHtPpOBOrO 8 H81IH38TOpa rapMOHHK / B/, H8 KOTOp OM o6pa6aTbiBanHCh pe -

3Y1IhT8Thl Jii3MBpBHHL To'IHOCTh H3MepeHHS1 BBpTHKanhHOl!: KOMIIOHBHThl II01IS1 Bz 

COCT8B1IS1118 0,02% , PanH81IhH8S1 C OCTaB1ISJIOIU8S1 M8rHHTHOrO l101IS1 B r H3MepH-

118Ch T8K lKB IIBpM8111IOBBhlM Ll8T'IJ.!KOM , COOTBBTCTBYJOIUHM o6p830M OpHBHTHpO

B8HHbiM B 383ope Mar HHTa. YyacTBHTenhHOCTh o6oHx aaT'IMKOB 0,003 rc, 

YcKOpS110IU 8 S1 CH CTBM8 MOLlBaH o6naaaeT pHLlOM OC06BHHOCTBH IIO cpaBHB

HHIO C 06bJ'IHbiMH UHKliOTpOHH b iMH CJ.ICTBMaMH YCKOpBHHSJ , 0Ha OT1IJ.I'IaBTCS1 

M81IbiMH pa60'IHMH 3830paM1! , B biCOKOH pa60'IB H '1 8CTOTOH 0 HH3KH M ( 1,5 - 3 KB) 

YCKOpH !OIUHM H8IIpS1lKBHHBM, npHHSJTBSJ B MOLlB1IU Y CKOpHJOWaSJ BhlCOK0'18CTOTHaSJ 

CHCTBMQ npeUCTBBnHBT C060A pB30HBHCHYIO 'IBTBB p ThBOJlHOBYIO 1IHHHIO C 90-rpa

LlYCHhl~ LlY8HTOM , 0 T reHBp 8 TOp8 K nya uTy BhlC OKO'I8CTOTH8S1 MOIIIHOCTh liOLl 

BOUH T CH 75-0MHhlM tPHLlBpOM '1Bpe3 'IBTBBpTbBOITHOBhlH COrnaCyJOIUJ.IH Tp8HC(jlop 

M8TO p , CBS13h C uyaHTOM KOHD YKTHBH8S1 , Jlng o 6eCIIB'IBHHS1 CornaCOB8HJi! S1 reHe 

paT opa C Ha rpy3KOA np H rny60KOA perynHpOBKB TOK8 IIY'IK8 IIpHMBHBHa C X BMa 
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CTa5HrrH3 aUHH Harp y3KH IIpH IIOMOill H naMIIOBOrO 3KBH BarreH Ta rryqKa /
7

/ . nH 

Ta!OrnHl!: CHCTeMy B b! COKOqa CTOTH bl l!: reHepaTOp C He3a B HC HMbi M B035yli<AeHH e M 

MOll<eT p a 3BH BaTb AO 70 KBT KOrre5 aTerrbHOl!: M OillHOCTH. 

B yCKO p HTene rrpeAyCMOTpeHa BHe illHHH H BHyTpeHHHH HHll<eKUHH 3I19KTpO

HOB. n y rnKa AIIH BHyTpeHHel!: HHli<9KUHH COCTOHT H3 3a39Mrr9HHoro TaHTarrOBOrO 

aHOAa KOpo6qaTOl!: KOHCTpyKUHH H llpHMOHaKanbHOrO TaHTanOBOrO KaTona C 

naHTaH50pHAOB hiM ll0Kpb! TH9M 0 HaXOAHrneroCH !lOA llOTeHuHarrOM HHll<eKUHH 5,8KB. 

BHeWHHH IIHll<eKUHH rry qKa, crreuHarrbHO paapa5oTaHHaH nnH MonenH /8/, rrpen

HaaHaqeHa A IIH rronyqeHHH rrpenerrbHhiX llrrOTHOCTel!: rryqKOB B ~a30BOM o5~eMe. 

BaKyyMH b il!: o5~eM yCKOpHTenH COCTOHT H3 paaneneHHbiX ~OpBBKYYMHOI!: 

H BbiCOKOBaKyyMHOfi qacTefi. npH 3TOM BaKyyM B KaMepe yCKOpHTenH COCTaBrrH

eT (1~ 0 8).10-6 MM pT.CT. H M0li<9T 5b!Tb ynyqrneH AO 10-8 MM pT.CT. IIpH 

llOMOillH HM910illHXCH cop5UHOHH biX THTaHOBbiX HaCOCOB. 

Ha pHc .l rrpHBeneH o6mHfi BHA ycKopHTenbHOfi ycTaHoBKH. ~oTorpa~ug 

3rreKTpoHHoro rryqKa c ~n10opecuupy10wefi MHWeHH, ABHra10wel!:cH no panuycy 

KOIIbUeBOl!: 30H bl y CKOpHTerrH, IIpHBeneHa Ha pHC.2. nyqoK 6e3 cymeCTBeHHbiX 

IIOT9pb IIpOXOAHT AO rrpenerrbHOrO paAHyca ( 10 1 CM) H pa3MbiBaeTCH B 30H9 

paAHYCOB 106-108 CM • 

Ha MOAerrH yCKOpHTerrH BbiiiOrrHHeTCH 50rrbillOl!: KOM!lrr9KC HCCI19AOBaTerrb-

CKHX pa50T 0 CBH3aHHbiX C 3#eKTaMH KOrrrreKTHBHOrO B3aHMOAel!:CTBHH qaCTHU 

B rryqKe, H B bi HCHSIIOTCH ycnoBHSI rronyqeHHSI rrpenerrbHbiX HHTeHCHBHOCTel!: rryq

KOB B KOIIbU e BbiX YCKOpHTerrSIX C )l(eCTKOl!: ~OKyCHpOBKOfi. 

nHTep8Typ8 

t. B.n.J1JKene rro B, B.n.J1MHTpHeBCKHII, s.i1.3a MonOJ!'lHKOB, B.B.Konb

ra. A BTopcxoe CBHaeTen&CTBO M 26448 c npHopHTeTOM 13.9.1982; 

IEEE Trans, N S--b}_, 4 , 2 1 5 {1 966}. 

2. J.A.Marlin, J . E . M a n "Jj 

Ace ., 3 5 5 , (1 961). 

R. S .Living s ton Int. C o nf. o n H igh Energy 

3 . B.n.J1Mn Tp He Bc KHI1, B.B.Kon&ra , H . H .nonyMopaBHHoBa , T. M . npHnHnxo . 

Tpya bi MeJKa yHaponHoi1 x o u ,Pep e HUHH n o y c x o p HT enRM, ATOMH31lB T, Mocxaa, 

1964 c . 608. 

6 

4. c.B.BopoJKUOB, H.fl.3annBTHH, n.A.CapKHC.fiH. n penpHHT 011H l1 

J1y6HB 1967 r , 

5. IO.H.lleHHCOB, A.r.KoMHCCBpOB, n. T.Wnw nHHHHKOB. n perrpHHT 0~ 

J1y 6HB 1966 r, 

6. B.H.AHoc os, IO.H.lleHHCOB, H.l1.Jl&HKOB, B,J1.np nnnnKo, B.J1,Cyc 

nHHHHKOB. npenpHHT OJ1Hl1 I0-3002-1, Jly 6HB 1966 r. 

7. A.A.rna30B, B.A.Ko'IKHH, n.M.OHHUieHKO, M.M.CeMeHOB. 
VI Jl! 

HBH Kon¢epeHUHH rro y cxopnTenHM B&ICOKHX :omeprHI1, K 3M6pHaJK, C IJ 

B. A.A.rna30B, Jl,fl.HoBHKOB. nT3, 2, 88, 1967 r. 

PyKonHCb nocTynHna B HanaTenbCK 

2 anpenst 1968 r. 

7 



4. c.B.BopOJKIIOB, H.fl.3snnBTHH, n.A.CspKHCHH. npenpHHT OJ1HJ1 P-9-8448, 

Jly6HB 1967 r, 

5. JO.H.JleHHCOB, A.r.KoMHCCBpOB, n. T,WHWITHHHHKOB. npenpHHT OJ1HJ1 2883, 

fly6HB 1968 r, 

6. B.H.AHOCOB, JO.H.JleHHCOB, H.J1.Jl&HKOB, B.J1.npnnHITKO, B.J1.CycoB, n. T.Wnw-

nHHHHKOB. npenpHHT OJ1HJ1 J0-8002-1, lly6HB 1966 r. 

7. A.A.TnB30B, B.A.Ko'IKHH, n.M.OnnweHKO, M.M.CeMeHOB. VI MeJK.O.YHBpo.o.

HBH KOHI/JepeHIIHH no ycKopnrenHM B&ICOKHX 3HeprHil, K3M6pHIJ.JK, CWA, 1967 r. 

B. A.A.rnsaoB, Jl.fl.HoBHKOB. nT3, 2, 88, 1967 r. 

PyKonHCb nocTynHna B HanaTenbCKHA oTnen 

2 anpenR 1968 r. 

7 



"t
l :s: fl 0 0
\ E
 :s: "l<
 

CX
> 

ti
l :s: lJ
 

'<
 

0 ;.:
 

0 '0
 

:s: -l
 

<t>
 ::. ~ 

' 
co

 
• • • • • 
• ' •• 

••
 , ... : .. 

_
, 

••
 

- ' 
I 

I 

' 
I 

I 
I 

1,0
1t

 
... 

1,1
 

1,
2 

1,
3 

1,
4 

1,
5 

1,
6 

I 
I
t

· 
I 

I 
' 

I 
I 

I 
18

 
30

 
. ·.

 
40

 
50

 
60

 
7D

 
80

 
90

 
.,. 

P
u

c
,2

 
4

>
o

T
o

rp
a

!jl
u

st
 

an
eK

T
pO

H
H

o
ro

 
n

y
'JK

a 
n

pH
 

a
B

H
)I

{e
H

m
< 

¢
m

o
o

p
e

cu
H

p
y1

0
m

e
ll 

M
H


m

eH
H

 
ea

on
b 

p
a

a
u

y
c
a

. 

. ' 1,8 2,0 
Ot

 
I' 

10
0 

"t
c,

., 


