
\ (:: 
! I); 

' (,_.,.( / 
.-.--.·~ 
. A-7JJ 

',i 

,, 

·,. 

. 
06bE.DJ1HEHHbiA HHCTHTY~ SI.UEPHblX HCC.nE,UOBAHHA 

' ; 

.• 

Jla6opaTOp1Hl BbiCOI\HX. 9HeprHi1 

I 
. I 

IO.H •. AaToHoa, }I.n. 3uaoabea, VI.B. Ko:lKyxoa, B.n. PallleBcKHA, 
:B.n. Capaauea, Y::lKaH Y::lKya-My 

. ) 

P-855 

/-

_\ 

<POKYCYIPOBKA , J.1 IOCTYIPOBKA 
, nYY:KA MH)KEKTOPA 

nYIHEBHOrp·_~CKOPYITEnH 

' JJ.y6Ha 1961 ro.o 

' ' 

\ 
/ 

' I 

I 



IO.H. AHTOHOB, Jl.n. 3HHOBbea, VI.B. Komyxoa, B.n. PaweacKH!I, 
B.n. CapaHuea, Y.maH Y.myH-MY 

ct>OKYCVIPOBKA VI IOCTVIPOBKA 
nYY.KA VJH)KEKTOPA 

J1VIHEHHOIO YCKOPVITEJ1H 

Oth.eJ.KHCHR~il R11CT~'"' -

~l~.eglHMX CCCJilC,ll.OBll 1'"' ~ 
f-}4£, nHOTEKA 

P-855 



l 

f 

l 
'1 

I 

l 
I 

I 
-·f 

l· 
I 

{-

0nHChiB89TCSI CHCT9M8 tPOKYCHpOBKH H IOCTHpOBKH ny'IK8 tPOpHH:lKeKTOpa HOBOrO 

'JlHHeAHoro ycKOpHTeJISI CHHXpo¢aaoTpOH8 na6opaTOpHH Bh!COKHX SHeprHA. PacCTOSIHHe 

Me:»eny HOHHhiM HCTQqHHKOM H BXOnHhiM ll8Tpy6KOM pe30H8TOp8 JlHHeitHoro yCKOpHT9JlSI 

L =· 5000 MM. npH T8KOM paCCTOSIHHH ¢oKyCHpyiOIU8SI CHCTeMa non:»eHa 6hiJI8 o6ecne-

qi{Tb nHBMeTp nyqKa H8 BXOne YCKOpHT9JlSI d ~ 5 MM H yrnOBYIO pacxonHMOCTb 

-3 ' 
a~ . .'3·10 pan npH HMITYJibCHOM TOKe rrpOTOHOB B nyqKe J = 50-70 MHJIJIHBM.nep 

(nnHTeJibHOCTb HMnynbca r =450 MKCeK, sHeprHSI npoToHos 570 Kss). 

CxeMa pacnono:»eeHHSI o6opynosaHHSI noKaaaHa Ha pHc. 1. 

PHc. 1. 

1. YloHHhiA HCToqHHK. 2. YcKopuTeJibHBSI Tpy6Ka. 3. K)cTHposoqHoe npHcnoco6neHHe. 

4. KaMepa Bhixona. 5. UHnHHnp ct>apaneSI. 6. MarHHTHaSI KoppeKTHpyroruaSI CHCTeMa, 

7. KppOTK8SI M8rHHTH8SI JIHH38, 8. BaKyyMHhiA 38TBOp. 9. nHHeAHhiA Y~KOpHTeJib •. 

1, ¢oKyCHpOBK8 nyqKa tPOpHH:lK9KTOpa 

A. <l>oKycHpyroruee neAcTBHe MarHHTa HCToqHHKa 

/1/ 
B pa6oTe yKaahiBanocb, qTo nnSI ¢oKycHpOBKH nyqKa Ha Bhixone Tpy6KH cy-

rueCTBeHHoe 3HaqeHHe HMeeT BCT8BK8 H3 HeMarHHTHOrO M8TepH8J18 B paitoHe 9MHC

CHOHHOrO OTBepCTHSI HCTOqHHK8, HaJIH'IHe 9TOft BCT8BKH o6yCJI8BJIHB89T llOSIBJ19HHe B 

o6naCTH OT60pa nyqKa 38M9THOro ITOJISI pacceSIHHSI OT M8rHHT8 HCTQqHHK8, KaqeCTBeH

H8SI K8pTHH8 pacrrpeneneHHSI MBrHHTHOrO ITOJISI B HCToqHHKe H B 06JI8CTH OT60pa rrpH

seneHa Ha pHc. 2. Eonee nonpo6Ho .xapaKTep nposHcaHHSI nonSI B o6nacTb oT6opa 6hm 

.. 
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_L_ 

PHC, 2~ ~arHHTHOe none B HOHHOM HCTOqHHKe H o5naCTH OT5opa, 

1, 0TC8CblB810UlHl!: aneKTpO.Zl ( CT8nbH8SI BCT8BK8), 2, AHTHK8TO.Zl ( CT8nb). 

3, AHo.ZI ( Me.Zib). 4~npoMe:>KyToqHhiA aHo.ZI (cTanb). 

HCCn~.ZIOB8H npH H3MepeHHH pacnpe.ZieneHHSI nonSI B.ZIOnb OCH HCTOqHHK8, PesynbT8Tbl 

HsMepeHHl!: .ZinSI HHTepecyJOwel!: ~ac o5nacTH oT5opa nyqKa .ZI8Hhi Ha puc, 3 • 

. Hanuque sa.MeTHoro nonSI pacceSIHHSI 1 npoHHKaJOwero aa saaquTenbHYJO rny5HHY 

B oonaCTb OT6opa, no;BOnSie~ npe.ZinonO:>KHTb1 qTQ npOTOHbl1 HMe!OUlHe B 9TOl!: o5naCTH 

He5onbWYJO aHeprHJ0 1 cPOKycupy!OTCSI aTHM noneM. Opous~e.ZieM oueHKY ci>oKycupyJOwero 

.Ziel!:CTBHSI MarHHTHOro nonSI B o6nacTH OT5opa, HCXOLISI H3 cne.ZiyJOUlHX npe.Zinono:>Keaul!:. 

1) CquTaeM rpaauqay10 noBepxHOCTb nnasMhi nnocKol!: H coBna.ZiaJOwel!: c nnocKoCTbJO 

.x , y , 0 (eM. pH c. 3), 2) VloHbi noKH.Zl8JOT miasMy no aopManH K ee rpaHuqaol!: 

noBepxHOCTH, T.e, napannenbHO ocH z , 3) BhiTSirHBaJOwee aanpSI:>KeHHe u0 ':'·5·to
4 

BOnh'l, 
3 

rpS.ZIHeHT Ji.J1_ ... ~ =4,17, 10 BOnbTIMM, 
dz Zo 

"!. f, 

~·--

I 
I 

"-,. 
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PHc. 3. MarHHTHOe none pacce.HHH.H B 'oO.nacT~ oT6opa. 

KpHByro pacnpeLieneHH.H MarHHTHoro JIOJI.H (pHc. 3) MO:lli:Ho anpoKCIIMHpoBaTb 

H ==· H e ·az z 0 . 

rLie H = 1000 raycc, a =4,5, ( z B caHTHMeTpax). 
0 

113 Ta6JlHUbi } BllLlH0 1 "'TO npe.llJlO)KeHHS.H anpOKCHMSUH.H LlOCTSTO"'HO TO"'HS, 

T a 6 .n H u a 1 

z CM Hz no pHC, 3 H •·H e·az norpeWHOCTb tlH 
z o: -H-

0 1000 1000 0 
0,1 690 638 0,08 
0,3 265 281 .. ' .• ·~ 

.. 0,6 
0,5 107 104 0,03 
0,7 45 42 o,p1 
0,9 20 20 0 
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'; 6. 

3ani1WeM ypaaneHIHI qacT11Ubi ( npoToHa) .anH paccMaTp11BaeMoro cnyqag 

2 
m ~= e dU ~r__E_LH 

c dt r d t 2 dz 

m d
2

r 
----cJi2 

m d 
dt 

~ r ~ H + mr ( .!!.!__ / 
c dt z dt 

(r2~)=-~ r::.!k_ H + ~ r ~ H 
dt c dt z c dt r 

( 1 ) 

( 2) 

(3) 

VIs ypaanen11H ( 1 ) , npene6peraH BTOpbiM qnenoM npaaoli qacTI1 BBI1.llY ManocTI1 H r 

11 e 1 nonyqaeM 

2 ' 
m ~ = m _d_ ( !!.=.- ) = e _E_!!_ 

d t dt dt dz 

Y.md (.!i_!}= edU 
dt 

Y,m(~/·eU. 
dt 

.r 

npeo6pa3yH ypaBHeHI1e 

pOB8HHH 113 yCliOBI1H !h:_ = 0 
dt 

( 2), 11HTerp11pyH ero 11 onpe.aeliHR noCTOS!HHY!O 

np11 Z = 0, 11MeeM 

Onpe.lleliHH 
dz 

dt 

m __:!!__ =-~ .!!.a_. ( e -a z - 1 ) • 
dt c a 

113 (1 ) 11 I10,llCT8BliH51 B· (2 ) 1 nonyqaeM 

V 2emU !!!__=- _e _ __lh_ ( e -az - 1). 
dz c a 

( 1 :X) 

11HTerp11-

(21' 

C4) 

QqeBI!.llH0 1 IIO.ll u s.lleCb cne.11yeT noHI1M8Tb aen11q11ay dU z "'.Jb z (O<'z<'z ); dz _, _, 0 

zo 
rrpn z > ·z 

0 
cqi1TaeM U: =· r/0 

Pas.11e11HH rrepeMeHHbie B (4) 11 rrpo113BO.llst 11HTerp11pOBanne, rronyqaeM 

0 

r.11e r 0 

zf -a z 
~(T f dr =-·_1L _H.!!_ f (e -1) dz 

z .! J 
o ro o a o v z 

- p8.1l11YC rryqKa H8 Bb!XO.lle 11CTOqHI1K81 Z f - IIOliO:lKeHI1e cpoKyca, onpe.aem1e-

Moro MBrHHTHbiM noneM 11CTOqHI1K8, 

J 

' 
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npoH3Be.llli 38MeHy nepeMeHHbiX yz a. (.. '? pa3nO:lKHB e •a z B CTeneHHOl!: 

pli.ll H orpaHH'IHBaSich qeTbiphMli qneHaMH paano:>Ke,~mr · Ha ( 4 ) , . H~xo.oiiM .. z 1 .. 40MM; 

TSKHM o6p830M none paCCeliHHli MarHHTS HCT~'IHHKa 4>oKyCHpyeT npOTOHbi HG,nocpe.o

CTBeHHO B o6naCTH OT60pa. 

B. QPoKycHpOBKa B ycxopHTenhHOl!: Tpy6Ke 

BaaHMHOe pacnono:>KeHHe H cxeMa nHTSHHli OTC8CbiB810Wero H cPOKYCHPYIOWero 

aneKTpO.llOB nOK838Hbi Ha pHC. 4. 3Tij .llBS anei!:Tpo.oa ~6paay10T 11HH3y, .oel!:CTBYIOWYIO 

no npHHUHny pa3HOCTH CKOpOCTel!: H.38.ll810WYIO yron BXO,lla ny'IKS B Tpy6Ky. ~eHlili 

noTe HuH an ¢oKycHpyiOwero 9neKTpo.oa, MO:>Klio H3MeHliTh yron Bxo.oa, 11
1 

cne.ooBaTenh

Ho,- nono:>KeHHe cPOKyca OTHOCHTenbH<;l BbiXO.llS yCKOpHTenbHO.A Tpy6KH. 

,C TO'IKH 3peHHli- .llBH:>KeHHli ny'!Ka none B Tpy6Ke MO:lKHO pa36HTh Ha TpH ·o6nac-
. . I 

TH (eM. pHC. 5): 1. 06naCTh HyneBoro nonSI1 npe.oweCTBYIOWSli Tpy6Ke. 2. 06naCTb 

nocTOliHHoro nonli no Bcea .onHHe Tpy6icH. 3. 06nacTb HyneBor? nonli Ha Bbrxo.oe 

Tpy6KH 0 • 

0nTH'IeCKH 9THM o6naCTliM COOTBeTCTByiOT cne.oyiOWHe aneMeHTbi: O.llHOanepTyp

HSli nHH38 (co6HpaTenbHSli) y BXO.ll8 B Tpy6Ky H BTOpali O.llHOanepTypHSli nHH38 (pac

CeHB8IOW8li) Ha BbiXO.lle. 

Henocpe.llCTBeHHo B Tpy6Ke ( o6nacTh 1.1 ) HMeeT MecTo ycKopeHHe 6ea ¢oKy

CHpOBKH H '18CTHUbl 1 nony'IHBWHe npH BXO.ll•e HeKOTOpbi! yron CXO.llHMOCTH 1 .llBH:lKYTCli 

no napa6one. 3a C'ieT pacceHBaiOwero .oeACTBHli BbiXO.llHol!: anepTypbi qacTHUhi npuxo-

.llliT K ocH B HeKoTopol!: TO'!Ke B BMecTo A. Jlng cPOKyCHOrO paCCTOliHHSI BbiXO.llHOii 

( /2/ 
nHH3bi HMeeM CM., HanpHMep, ) • 

f=·_4_V __ (5) 
E -E 

1 2 

r.oe V - ycKopSirowee Hanpli:>KeHHe Ha Tpy6Ke, E 1 - none, ripe.oweCTByiOwee anep

Type, E
2

- none,• cne.oyiOwee aa anepTypol!:. 

3HaK MHHyC COOTBeTCTByeT cny'iaiO 

YCKOpeHHli nonO:lKHTenbHO 38pli:>KeHHbiX 'ISCTHU. 

BonbWOl}- npaKTH'IeCKHA HHTepec npe.ocTaBnliB!lll' BenH'IHHbl 

II yron CXO.llHMOCTH ny'IKS Ha BblXO.lle Tpy6KH. 

r H y 
e e 

pa.oHyc 

'"· .. 

. ' 
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Puc. 5. .[lBHMeHHe nyqKa a ycKoprrTeJibHOl!: Tpy6Ke. 

Pa.orryc nyqKa Ha Bhrxo.oe r CBSI3aH c pa.orrycoM nyqKa Ha axo.oe 
/3/ . e 

IUHM COOTHOW8HH8M 

1 + 2 < _e_ 
NY2..t- 1 b0 

N -1 

4~ 
) . 

B TOll: )1{8 pa6oTe .oaeTCSI BbipaMeHHe .llJlSI e; bo 

4(N y,-1-2~) + ( 3Ny, -1 -2~) [¥] + 
4(Ny,-1)+(3Ny,-l)[(N-1)] b ;e , 

. N e 

z 

rcr cne.oyro-

6) 

(7) 

r.oe N - OTHOW8HH8 KHH8THqeCKOl!: 9HeprrrH npoT.OHOB npH BbiXO.ll8 H3 Tpy6KH K 9HeprHI! 

Ha axo.ae, - .llJIHHa Tpy6Krr, ~ - HeKoTOphrii nonpaaoqHhrl!: KoacpqmrmeHT, Gaaucg-
. v 

IUI!l!: OT .llH8M8Tpa· BbiXO.llHOl!: anepTypbi H OT OTHOW8HHSI --- • ~ yaenuqunaeTCSI 
. . . Et- E2 

c poe ToM OTHOWeHHSI D 1 f , r.oe . D - .orraMeTp BhiXO.llHOl!: .orracpparMhi, a f - cpo-

KycHoe p8CCTOSIHH8 COOTB8TCTBYIOIU8l!: O.llHOanepTypHOl!: JlHH3hi, HaqHH8SI C 1. 0.0H8KO, 

.llJlSI Hawero cnyqag MOMHO nOJIOMHTb ~ = 1, T8K K8K KHHeTHqecKaSI 9HeprHSI nyqKa 

Ha Bhixo.oe Tpy6KH .oocTaToqHo aenrrKa, qTo6hi c.oenaTb f 6onhWHM H ~ ::::, 1. Tor.aa, 

no.acTaBJISISI (7) a ( 6) H c.oena a npocThre npeo6paGoaaHrrSI, Hal!:.O:eM 

r 
--3--

r 
0 

l -
( N + 1 ) be 

.8+ N T 
4+ ( 3N+2tiJ~) ~ • 

N e 
.LlnSI Hawero cnyqag pa.orryc nyqKa Ha axo.oe B Tpy6Ky r

0 
= 60 IJM, .llJIHHa 

(8) 

Tpy6KH =· 1600 MM, b =-2500 MM I! N : 100. no.oc T8BJ1SISI npHB8.ll8HHbie 3Ha-
qeHHSI napaMeT.pOB HHMeKT«&pa B ( 8) 1 nonyqaeM 
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to 

0,063, T.e. 

10 

t =3,8 MM. 
e 

nos:»<e llpU o6cy:»<Ll9HUU reOM9TpUlJ9CKUX pasMepOB rrylJKa B UOHOilpOBO.D.e Me:»<LJ:y 

cpop!IH:>K9KTOpOM II JlUHefiHb!M YCKOpUT9Jl9M 1 Mbl paCCMOTpUM BOilpOC 0 COrJiaCUU llOJiy-

lJ9HHOro SHalJeHUB r 
e C 9KCilepUM9HTaJlbHb!M, 

MeHBB N , T,e. MeHBB yron sxona rry'IKa B Tpy6Ky, Mbi TeM caMbiM MeHBeM 

u b , T.e, rrepeMewaeM rrono:»<eHue cpoKyca rro ocu uH:»<eKTopa. CnenyeT saMeTUTh, 
e 

'ITO us-sa KynoHoBCKoro pacTaJIKUBaHuB lJaCTUU B rrylJKe cyruecTsyeT HeKoTopoe rrpe-

nenhHoe be , nanhwe KoToporo OT'leTJIHBbil1 cpoKyc rrony'IHTh He y naeTcB • .[lng orru

CbrsaeMoro cpopUH:>K9KTOpa KpUTUlJ9CKOe be paBHO rrpuMepHO 5 M9TpaM. 

B • .[lorronHuTeJihHbie cpoKycupyroruue ycTpottcTBa 

Ha y'laCTKe uoHorrposona Me:»<ny cpopuH:»<el{TopoM u nuHel1HbiM ycKopuTeneM 

ycTaHOBJ19Ha JlUHSa, o6ecrrelJUBaiOIUaB B CJiylJae He06XOLlUMOCTU Ll01lOJIHUT9JlhHYIO cPOKy

CUpOBKy llYlJKa, 

nepBOHalJaJibHO LlJlB Ll0llOJIHUT9JlhHOfi cPOKycupOBKU rrylJKa B UOHOilpOBOLJ:e HCilOJlh

SOBaJIHCh xeanpyrroJihHbie nuHSbi :»<eCTKolt ci)oxycup;BKU. OnHaKo, rro pnny coo6pame

Hul1, OCHOBHb!M US KOTOpb!X BBUJlOCh TO, 'ITO rrpu pa6oTe JlUHSbl Ha MaJib!e cpoKyCHbie 

paCCTOBHUB H9BOSMO:»<HO us6aBHThCB OT aCUMM9TpHU rrylJKa, BOSI!HKaiOIUefi sa ClJ9T 

SHalJUT9JlhHOrO paCCTOBHHB M9:»<Lly JlUHSil.MH 1 OT HUX rrpUWJIOCh OTKasaTbCB, 

B KalJeCTBe cpoKycupyrowero 9Jl9MeHTa B pafioHe HOHOilpO~OLJ:a UCilOJlhSyeTCB 

KOpOTKaB MarHUTHaB JIHHS~ reoMeTpH'I9CKU9 xapaKT9pHCTUKH KOTOpofi llpHB9Ll9Hbl 

Ha puc, B. ct>oKyCHoe paccTonHue TaKolt JIHHSbi, xax ussecTHo, naeTCB Bhipa:»<enueM"' 

f ... 4m2 v/ 
e2 jH2 dz 

z 
-oo 

rne Vz - KOMilOH9HTa CKOpOCTU llO OCU JlUHSbl, 

(g) 

.Llnn pacqeTOB ropasno y no6Hee rronh3osa'rhCB rrpu6nu:»<eHHol1 cpopMynol1 

J w ... 9460 y"""V:cl 
-~-

. rne J - TOK KaTyWKU B 8Mil9pax, W- lJUCJIO BUTKOB, 

B CM 1 V - 9HeprHB rrpOTOHOB 8 .KUJlOBOJlhTaX, 

d - LlH8M9Tp KaTyWKU 

.l 
~i 

-. 
~ 
~ 

-----------------~------------------------------------------------------
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P11c. 6. KopoTKaSI MarHHTHaSI nHH3a_ • .onSI .oononHHTenbHOA !PoxycHpOBKH 

nyqxa a HOHOnpoao.oe. 

n11T8HHe nHH3bi OCyiUeCTBnSieTCSI HMnynbCHO OT 6aTapeH KOH.ll9HC8TOpOB cyM

M8pHOll. 9MKOCTb!O 600 MK!P, p~3pSI:lK810IU9ftCSI qepe3 HrHHTpOH; npH TOKe B K8TYIUK9 

J =·1000 aMnep, !PoxycHoe paccTOSIHHe f=· 25 eM. AnSI yaenHqeHHSI conpoTHBneHuSI 

KOpOT~038MKHyToro BHTK8 Tpy6a HOHOnpOBO.ll8 B M9CT9 pacnono:m:eHHSI nHH3bl H3ro

TOBneHa 113 Hep:m:aaeiOIUeA CTBnH (82/78 MM). qHCno BHTKOB nHH3bi W ==· 210, HH.llyK

THBHOCTb L = 5950 MKrH 1 C06CTB9HH8SI qaCTOT8 f =· 90 ru. npe.llyCMOTpeHa B03MO:lK-
C 

HOCTb nO.llCTpOli.KH nono:m:eHHSI nHH3bi OTHOCHTenbHO OCH HOHOnpOBO.ll8 npH •nOMO!llH yCT8~ 

HOBOqHbiX BHHTOB ( CM. pH C. 6) • 

r. reoMeTpliSI nyqxa ffiopHH:lK9KTopa 

_Vb:MepeHHe reoMeTpHqecKHX pa3Mepoa nyqxa a I!OHOnpoao.oe npoao.oHnocb MeTo

.llOM CHSITHSI pacnpe.oeneHHSI nnOTHOCTH TOK8 no ceqeHHIO. CneUHBnbHOe ycTpOli.CTBO 

n 03BOnSinO nepeMeiU8Tb .llHB!PparMy .llH8M9TpOM 1 MM B n106y10 Toqxy no ceqeHHIO 

nyqxa. UeHTp nyqxa onpe.oenSincSI no MaKCHManbHOMY Toxy qepe3 H3MepHTenbHYIO 
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.D.Ha<i:>parMy; TOK H3MepSI1ICSI UH1IHH.llpOM cf:lapa.OeSI 1 pacn01IO:lKeHHbiM Henocpe,llCTBeHHO 

aa .oHa<l:>parMoll:, Ha pHc, 7 npHBO.llHTCSI Tonorpa<i:>HqecxaH Mo.oenb pacnpe.oeneHHSI 

n1IOTHOCTH nyqxa no ceqeHHID npH <i:>oKyCHpOBKe Ha 1500 MM OT BbiXO.llHOit 

·Y 

f<.." ...... \( ~ . ('f"r ("~,~ m--~'ml>"'"j;'"~Ail::~ v.::~ ,rill: I .. x. 

PHc. 7. Tonorpa<i:>HqecxaSI Mo.oenb pacnpe.oeneHHSI nnoTHOCTH 
nyqxa no ceqeHHID, • 

.oHa<i:>parMbi Tpy6KH, Ocb X ~ooTBeTcTsyeT ropH30HTa1IbHOMY. HanpasneHHID 1 ocb Y 

sepTHKanbHOMY, Toqxa 0 onpe.oenSieT nono:lKeHHe ueHTpa .oHa<l:>parMbi; TOK qepea 

OTBepCTHe ,llH8MeTpOM 1 MM ,ll8H B OTHOCHTe1IbHbiX e,llHHHU8X ( 100 e,llHHHU COOTBeT

CTBYIDT TOKY B 1,4 MH11HaMnepa), 0TCYTCTBHe CHMMeTpHH B pacnpe.oeneHHH n1IOTHO!=TH 

nyqxa no ceqeHHID onpe.oenSieTCH Hecosna.oeHHeM onTHqecxoll: H aneKTpHqecxoll: oceA 

ycxopHTenbHOll: Tpy6KH. CooiseTCTBYIDlllHe O.llHOMepHbre KpHBbre pacnpe.oeneHHSI nnoT

HOCTH nyqxa no ceqeHHID 1 CHSITbie B.ll01Ib npSIMbiX (x,o) H (y,o)1 ,ll8Hbi ~a pHC, 8, 

no ID1IyUIHpHHe KpHBbiX onpe.oenSieM p83Mepbi SI.llpa nyqxa1 B KOTOpOM H,lleT OK0110 

> • I 

{ 
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50% o6mero TOKa; t\ X = 3 MM, t\ y = 2MM, npH ¢oKyCHpOBKe H8 npe.oenbHOe p8CCTO~ 

llHHe ( b .. 5 MeTpOB) 9TH p83M9pbl yaemPIHB8IOTCll LlO t\ X = 16 MM H t\ Y = 12MM:. e 

1;-t...,.u 

/.4 
/.3 

/,2 

tt 
/.0 

q,s 

0,8 

0-7 

0,6 

0,5 

0.4 

0,3 

0,2 

0./ 

0 
I 2 3 4 5 6 7 9 I 2 3 4 5 6 7 8 

Pac. 8. KpHBbJe pacnpe.oeneHHll nnoTHOCTH nyqKa no ceqeHHIO no LlBYM B38H~IHo
nepnen.oaKynllpHbiM HanpaaneHHllM, 

nnll onpe.oeneHf!ll yrnqaoa paCXOLlf!MOCTU nyqKa B HOHOnpDBOLle H3MepllnOC b 

pacnpe.oeneHae nnoTHOCTH nyqKa no ceqeHuro B .oayx pa3naqHbiX ceqenallx. Onpe.oenllll 

p83Mepb! llllp8 nyqKa B KBLKLlOM ceqeHHH H 3H8ll paCCTOllHHe MeLK.Lly HHMH, nerKO 

onpe.oenHTb ·.yrnoayro pacxo.oaMoCTb (cxo.ouMOCTb) nyqKa. TaKHe H3MepeHH51 

.oana aenaqaHbi 

y 
,, 
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2, 7•10 pa.ll 

-3 
212·10 pa.ll. 

l"'.ll9 a X H ay Yl"'llb~ IIOllypaCTBOpa KOHyca IIy"'Ka B HOHOIIpOBO.ll9 B l"'Opli30HTallbHOM 

H BepTHKallbHOM C9"19HHH COOTB9TCTB9HHO, 

Cne.llyeT y"leCTb1 "'TO .llaHHaSI MeTO.llHKa H3MepeHHi!: II03BOliSIST orrpe.lleliHTb liHWb 

HEKOTOpbli!: CpS.llHHi!: yl"'Oll 1 TaK KaK B IIpOSKUHH IIy"'Ka Ha IlpOH3BOllbHyiO IlliOCKOCTb1 

rrapallll9llbHYIO 91"'0 OCH 1 TpaeKTOpHH "laCTHU rry"'Ka OTHIO.llb He 6y .llYT IlpSIMbiMH liHHHSI-

'MH, 

8TO 3aMS"laHH9 XOpOWO HllliiOCTpHpyeT CliS.llyiOWHft 3KCII9pHM9HT: H3MepSiliCSI Yl"'Oll 

paCXO}K.ll9HHSI IIY"'Ka .IIO C9"19HHIO B Tpex TO"'KaX ( 1,2,3), paBHOOTCTOSIWHX .llPYl"' OT 

.llpyra; pesyllbTaT&I H3MepeHHi!: .llaH&I B Ta6nHue 2 • 

T a 6 n H u a 2 

'Yron rronypacTBopa KOHyca rryqxa 

B l"'OpH30HTallbHOM C9"19HHH (pa.ll) 

Yron rronypacTBopa KOHyca IIY"'Ka 

_B BepTHKa.rlbHOM C9"1911HH ( pa.ll} 

1,2·' 

2·10-3 

2.10-3 

Bas a H3MepeHHi!: (M) 

2,3 1,3 

3,2·10-3 

2,6·10-3 
.; 

2,6•10-3 

2,3·10-3 

, Ill 
npH HCIIOllb30BaHHH HOHHOI"'O HCTO"'HHKa, OIIHCaHHOl"'O B · t Yl"'liOBaSI paCXO.llH-

MOCTb IIY"'Ka0 ccpoKyCHpOBa~HOl"'O Ha TpH-"19Tb!pe MeTpa OT Bb!XO.lla Tpy6KH 1 COCTaBliSI-

-3 na (5-6) .}0 pa.ll. B HCTO"'HHKe OIIHCbiBaeMOl"'O HH}KSKTOpa IlpHMSHSHa IIlla3M911HaSI OIITH-

Ka1 II03BOliHBWasi cywecT~SHHO CHH3HTb Yl"'liOBYIO paCXO.llHMOCTb, nna3M9HHaSI OIITHKa· 

(pHC, 9) IIp9.llCTaBliSl9T co6oi!: He60llbWYIO KaMepy .llHaMeTpOM 20 MM H l"'lly6HHOi!: 6 MM

C BbiXO.llHbiM OTBepCTHSM 14 MM 1 HaXO.llSIWyiOCSI y SMHCC!IOHHOI"'D OTBepCTHSI HCTO"'HHKa 

H COOCHYIO C HHM, C IIOMOWbiO .IIlla3M9HHOi!: OttTHKH y .llaeTCSI YliY"'WHTb cpopMy l"'paHH"'

HOi!: ( SMHTHpyrowei!:) IIOB9pXHOCTH IIlla3Mbl , Ha. Bb!XO.lle HCTO"'HHKa H. Te~ caMbiM YMS!Ib• 

WHTb yroll BXO.lla IIY"'Ka B Tpy6Ky, PasMepbl IIlla3M9HHOi!: OIITHKII IIO.ll6HpaliHCb SKCrre

pHMSIITallbHO, 0TM9THM B 3aKlii0"19H~e, "'TO IlpHM9H9HH9 IIlla3M9HHOi!: OIITHKH Ha HCTO"'-

I 
' 'l 
t 

! 
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HHKe Jl9ltCTByiOIUero HH:lK9KTOpa II03BOJIHJIO IIO'lTH B 1,5 paaa IIOJlHSITb TOK Ha BbiXOJl9. 

JIHHeltHoro ycKopHTenst aa c'leT ynyqrneHHSI reoMeTpHH rry'!Ka Ha Bxo.ne. 

PHC, 9, nna3M9HH8SI OIITHKa HOHHOrO HCTO'lHHKa. 

OueHHM Terrepb paaMep IIY'lK8 H8 BbiXOJl9 yCKOpHT9JlbHOlt Tpy6KH t e , HCXOJlSI 

H3 IIpHB9.ll9HHOrO Bbllli9 cpe.nHero 3H8'l9HHSI yrna CXO.llHMOCTH IIY'lK8 H IIp9JliiOJiarast 0 
•' 

'ITO qacTHUbi rrepeceKaiOT ocb B TO'!Ke ciJoKyca. O'!eBHJlHO, Tor.na JlJISI 

cnyqag:, paccMoTpeHHoro B paa.nene E, HMeeM 

HHM 1 'ITO paCC'lHTSHHbllt IIO cPOpMyJie ( 8) t e 

r ,. b a 
.e e

3 
r =2500 2,5'10 =6,25 MM, HarroM
e 

=3,8 MM, 

npeJliiOJIO:>K9HHe 0 rrepeC9'l9HHH 'l8CTHU8MH OCH B TO'!Ke cPOKyca He SIBJISI9TCSI cy-

IU9CTB9HHbiM JlJlSI IlpOBO.llHMOlt OU9HKH j 

T0 0 O'l9BHJlH0 0 

'lHHS M8Jl8SI, 

b a+ r • r.ne e 

9CJIH OTK838TbCSI OT 8TOrO IIp9JliiOJIO:lK9HHSI 1 

t - p8JlHYC IIY'lK8 B TO'lK9 cpoKycat T,e, B9JIH-

2. lOcTHpOBKa rry'!Ka glopHH:>KeKTopa 

)lJISI IOCTHpOBKH IIy'lK8 cPOpHH:lK9KTOpa OTHOCHT9JlbHO OCH JlHHeltHOrO YCKOpHT9JlSI 

6biJIO rrpe.nyCMOTp9HO CII9UH8JlbH09. yCTpOltCTB0 0 II03BOJISIIOIU99 rrepeM9IU8Tb yCKOpHT9Jib

HYIO Tpy6Ky rrapaJIJI9JlbHO OCH B. Jllo60M H8IIp8BJ19HHH ::!:. 35 MM OTHOCHT9JlbHO U9HTpa .H 

0 
38Jl8B8Tb yron B IIpOH3BOJlbHOM H8Ilp8BJ19HHH JlO a max = 2 . 0JlH8KO, BBHJlY MSJIOlt 

arrepTypbl .npeltcPOBbiX Tpy60K JlHHeltHoro yCKOpUT9JlSI ( 20 MM Ha JlJIUHe 6000 MM) 0 

M9X8HH'l9CK8SI CHCTeMa IOCTHpOBKH OK838Jl8Cb H9JlOCT8TO'lHOlt, 
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JlnH· 6onee TOqHoA IDCTHpOBKH B HOHOnpOBO~e npHMeHHeTCH MSrHHTHSH KOppeKUHH 

nyqKa • Cxe·Ma ~eAcTBHH KoppeKTHpyrowea CHCTeMbi noKasaHa Ha pHc. 10. Ka»<:~biA 

.el 1----fdt- .t . 1--£2-

'" 

f.-- - ~L(){. , - - _____ t 
- ~ 

i .. ~-

L 

Lt=.C2=£ _, 

PHc. 10. CxeMa ~eACTBHH MarHHTHoA KoppeKTHpyrowea CHCTeMw. 

H3 sneMeHTOB KoppeKTHpykiwea CHCTeMbi o6ecneqHsaeT HaMeHeHHe HanpasneHHH nyqKa 

,B npe~enax HeKoToporo TenecHoro yrna; oqesH~H0 1 COBMeCTHOe ~eACTBHe 060HX . . . 

sneMeHTOB KOppeKTHpyromeA CHCTeMbi n03BOnHeT OCyWeCTBnHTb KSK H3MeHeHHe Hanpas

neHHH (yrna) nyq~a, TaK H napannenbHoe CMellleHHe, 

Ha !f>6TorpaqJHH pHc·. 11 noKasaH o~HH sneMeHT KoppeKTHpyrowea · CHCTeMbi, B 

KaqecTse MarHHTonpoBo~a sneMeHTa Hcnonb3oBaHo CTaTopHoe meneso sneKTpo~BHra

TenH A. 42 -, 61 B B nasbl KOTOporo yno»<:eHbi ~Be 06MOTKH 1 BbtnOnHeHHbie no CXeMe 1 

nOK838HHOA Ha pHC, 12, Y~a~aH.HSH CXeMa pacnpe~eneHHH BHTKOB no nasaM MSrHHTO- i 
I 

nposo~a o6ecneqHBaeT: o~Hopo~HOCTb MarHHTHoro nons s aaaope He xyme 7%. Pesynb-· 
• 

THpyrowee MarHHTHoe none B pa6·oqeM saaope KoppeKTHpyromero sneMeHTa onpe~enseT-

CH cnome.HHeM B3SHMHo-nepneH~HxynspHbiX noneA, cos~asaeMbiX o6MOTKSMH. ToKH s 

I 
j. 

l 
l 
' ! 
I 

\ 

I 
t 

_j-

" \( 

~ 
~ 
....... 
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o6MOTK8X :meMeHTa perymrpyiOTCSI H938BHCilMOj H3M9H9HH9 COOTHOWeHHSI TOKOB 06Mo

TOK noGBOnSieT ocywecTBnSITb noBopoT peGynbTHpyiOwero MarHHTHoro nonSI B pa6oqeM 

3a3ope Ha 2 rr 

PHc. 11. OaHH H3 sneMeH·roB MarHHTHOlt KoppeKTHpyiOWeA CHCTeM&I. 

Manr.I:ITHoe none Kamaoa o6MOTKH B 3a3ope sJieMeHTa onpeaenSieTCSI cneayiO-

WHM BbipameHH9M 

0,4 T7 j s 
H max =·-----..,.-----

d (tO) 

rp.e j - M8KCHM8nbH8SI nnOTHOCTb TOKa B 06MOTKe d - BHyTpew· 

HHA l:(H8M9Tp ~830pa MarHHTOnpOBOl:(a ( . d = 112 MM) 1 S o6M - nnowaL.lb ceqeHHSI 

o6MOTKH 

s =58 
naG a 

. 2 
s06M- 360 MM ) 

8 
So6M = Sna3a I cos¢ 

k=O k 
¢ = rr/18 • 
k 

k 

2 
MM onpeaenSieTCSI KOHCTpyKUH9lt Bbi6paHHOro MarHHTOnpOBO_lla. 

MaKCHManbH&Ilt yron OTKnoHeHHSI nyqKa oaHHM KoppeKTHpyiOWHM sneMeHTOM 

paBeH, K8K nerKO BHll9Tb 1 

oh.e.llKileHHWil h<•c 1 "'7 ~11 \ 

a,J.epHWX tu:CJie,ll.Ort.a< ... il l 
6H6JU~OT~='··· r 1 

.. 
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0,4rr e I s 06M 

144 d yV 
( 11 ) 

I'.ll9 v - 8HeprHSI ny"'Ka B KaB, e - acpcpeKTHBHaSI .llnHHa KOppeKTHpyJOmero ane-

M9HTa ( = 125 MM), 

BenH"'HHa MaKCHManbHoro napannenbHoro cMemeHHSI ny"'Ka 3aBHCHT oT paccToSI

HHSI M9)K.llY aneMeHTaMH KOppeKTHpyJOlUea CHCT9Mbl li paBHa 

h ==·r. • L = 0,4rr e /So6M • L , 
max · 144 dyV 

(12) 

I'.ll9 L - paCCTOSIHH9 M9)K.llY aneMeHT8Mii KOppeKTHpy!OIUea. CHCT9Mb!, 

n li T e p a T y p a 

1. IO.H.AHTOHOB, n.n. 3HHOJ3beB, B.n. PaweBCKHa. 600-KHnOBOnbTHbiA HH)K9KTOp 
npoTOHOB .llnSI nHHeaHoro YCKOpHTenSI, npenpHHT OYIHYt P-346, 1959. 

2. B.KoccneT, BBe.lleHHe B aneKTpoHHYJO onTHKy. l13.ll, vt.n. MocKBa, 1950r. 

3. M.M.Elkind. Rev. Sci. Instr., v. 24, N 2, (1953). 

PyKonHcb nocTynHna B H3.llaTenbCKHa OT.llen 
14 .ll9Ka6pSI 1961 I'O.lla. 


