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Y CKOp9.HH9 non51pH30BS.H.HhiX npOTO.HOB .UO p9n.IITHBHCTCKHX 9.H9pl"Hil: B 

UHKnH'I9CKHX ycxopHT9n.llx conposom.na9TC.II p93o.Ha.HC.HhiM n9p9sopa'IHBa.HH9M 
' - . 

CnH.Ha npOTO.Ha H .[l9nOn.llpH38UH9il:. ·STO Bhi3BS.HO TeM1 'ITO napMOpOBCKS.II 

' \ 

l 

l I. 

~ • 
I 

qacToTa npoTo.Ha aasHCHT OT 91"0 non.Hoil: S.H9PI"HH, H npH .H9KOTOphrX 3.118'19':" . 

HH.IIX S.H9pl"HH .HacTyria9T cosna.n9.HH9 napMoposcxoii: 'laCTOThi c qacToToii: 

Bpam9.HH51 l"OpH30.HTSnb.HOil: KOMITO.H9.HTbl Mal".HHT.HOI"O non.11 B CHCT9M9 nOKO.II 

npoTo.Ha. Y!"on nosopoTa cnH.Ha npoTo.Ha B p9aynbTaT9 p930.Ha.Hca onp9,n9n.II-

9TC.II Bp9M9.H9M npoxom.n9HH.II o6nacTH p930Ha.Hca, T•9• B9nH'IHUoil: na6opa 

1
9.H9pl"HH 3a o6opoT;H aMnnHTy,nofi l"OpH30.HTanb.HOil: KOMnO.H9HThl Ma~UHT.HOI"~ 

. . ' ' ': 
non.11. A.Hanol"H'I.HO CHnb.Hhi9 .H90.U.Hopo.naocTH Mal"HHT.HOI"O non.11 a CHCT9M9 

BhiBO.Ua J}Y'IKS H3 yCKOpHT9n.ll B p9l"9.H9paTOp9 1 B036y.nHT9n9 H B Ma't'.HHT.HOM 

Ka.Han9 TaK:H<9 Bhl3b!BSIOT .[l9nOn51pH38UHIO npOTOHOB • 

§1~ A9non.llpH3aUH.II npH ycxop9.HHH 

An.II·OU9.HKH s~~9KTOB .n9non.llpH3aUHH npoToaos ~PH ycxop9.HHH HX a 

np09KTHpy9MOM ~a30TpO.He fl.fJ:n C npOCTpa.HCTB9.H.HOii: BapHSUH9il: MBI"HHT.HO- l . . \ 
' '/1-3/ ' 

I"O non.11 HcnonbayeM M9To.n, H3nom9.H.Hbril: B pa6oTax • A9non.llpHaauH5t 

onp9,n9n519TC51 np09KUH9il: CITHHa npOTO.Ha .Ha l"OpH30.HTanb.HYIO nnoCKOCTb 1 

S = S x +IS y , TSK 'ITO ' 
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n;,1-P =1-coslsl.· 

OpH Manon AenonsrpHaa~UIH I s I « 1 

1 2 
D =-Is I 

2 

KoMnoaeHTa s , B03HHKaroruasr B peaynbTaTe.:_noBopoTa cnHHa 

I'OpH30HTSnbHOH OCH, onpeAensreTCSI Bbipa)KeHHeM: 

-t¢ce,e tepee', [(1+ g-2_)bJ+_lL~]de;, 
s=-Ie / e 2 B 2 B · 

I'Ae e -a3HMyTanbHbiH · yron 

e 
g-2 ie . ie 

¢<e)=- f <1+ -
2
-· y) de'; bl =Bpe ; b II =-t Be~ 

• · y 
Ep 

rn c 
2 

p 

' g-2 
g = 5,586,' _....,... = 1, 793 . 

p 2 
'/ 

( 1) 

(2L 

BOKpy~ 

(3) 

Op!i Bbi'IHCneHHH KOMllOHe:;;~ nonsr B p H Be· B MeCTe HaXO)I(AeHHSI 'npo

TOHa BocnonbayeMcsr npoeKTHbiMH xapaKTepHCTHKaMH Maf'HHTHoro nonsr ¢a-
, ~/ . 

30TpOHa B MeAHSHHOH nnoCKOCTH 

B ( r , e) ;, B ( r ) [1 + E ( r ) Bin ( _r_ - N e ) ] , 
z . , : . A 

2 6 8 10 
B(r)=B 0 exp(0,359f:·+;0,83e -1,6lle +0,755e ·) 

e= _r_ 

'
•\\' 

r 
k 

' 

I 

rk =2~9:cM ,' B 0 =11902a B(r) =16276a 

A=15cM, N=4• 

4 

(4} 
I 
I 

(5) 

1, 
j 

f. 
I 

I 

. i 

I 

1 I 

OpH OTKnoaeHHH npoToHa oT MeAHaaaofi noBepxaoCTH, 

ruefi co5ofi reoM·e~pli.JecKoe MecTo To'leK, ·rAe· B P = 0 151 
I . . 

.TbiBaeT B03AeHCTBHe, I'OpH30HTanbHblX COCTaBnSIJOIUHX: 

rAe 

B =Z 
p 

·a B ( r, .e ) 
z . .. 

. a~ 
Be.= _z_ 

r 

Z=Z +Z -o(e) 
CB. BbiH. 

aB (r, e) 
z . 

ar .. 

0TC'JeT KOOpAHHST.bl Z BeAeTCSI OT nnOCKOCTH YCKOp• 

paBHO OTKnOHeHHIO MeAHSHHOH llOBepXHOCTH OT nnOCKOCTH yc 

,BSHHOMY HeCOBepmeHCTBOM peanbHOf'O MSf'HHTHOI'O nonsr. 

Bee xapaKTepHCTHKH Mai'HHTHoro nonsr Bbi'IHCnsrroTcsr r 

onpeAensr~MOM aaeprHefi npoToHa 

e . R rnv = -· B(R) . 
c 

CBo5oAHbie BepTHKanbHbie ·H;one5aHHsr onRcbmaK>Tcsr yp1 

M ' /4/ 
aTbe • · 

2 . 
d ZcB. 

---- + ( a . -2 q COS 2 e ) Z . = 0 1 
de2 z CB. 

I'Ae 

2R2 ' . 4 ( . ], 
R N e . a . - - [ - n + 2 ( N 2' 1 ) 2 e = "T - · • z - N2 2A r- -n 

g 
2· (R , R 
----· n·=--
N 2 A . B(R) 
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(1) 

'e .ITOBOpOTa emma BOKpyi' 

(3) 

1, 793 .. 

I B MeeTe HaXmK,IleliiHI 'npo-

4H'Mai'HHTHOI'O nong ~a-

)J (4) 

,7sse 10 
) 

·, 16276 9 
(5) 

·- "~' ''. 

I. 
l 

flpH OTK.nOHeHHH npOTOHa OT Me,nuaHHOil: ITOBepXHOeTH, npe.neTaBngro-. 

meil: 
. . . B . 0 151 

e,o6oil: I'eOMeTpH'IeeKoe MeeTO TO'IeK, . I'.lle. p = , npOTOH Herihl-

.TbiBaeT B03,1leil:eTBHe· I'OpH30HTanbHbiX eoeTaBngro!llHX: 

B =Z 
p 

; aB z ( r, ·0, ) 
. a r 

Z=Z +Z -o(O) 
CB. Bb!H, 

(6) .. 

0TC'IeT KOOP.IlHHaThl Z Be,lleTeg OT nnoeKOeTH yeKopeHHg, a o (0) 

paBHO OTKnOHeHHIO Me,llHaHHOfi ITOBepX!iOeTH OT nnoeKOeTH yeKOpeHHg, Bbi3-

,BaHHOMY HeeoBepmeHeTBOM peanbHOI'O Mai'HHTHOI'O nong. 

Bee xapaKTepHeTHKH Mai'HHTHoro nong Bhi'IHengroTeg npH r = R 

onpe.neng~MOM sneprHeil: npoToHa 

mv = ~ B(R) R. 
c 

'• 

CBo6o,nHhie BepTHKanhHhie ·~one6anug onRehmaroTeg ypaBHeHHeM 

MaThe 
141

• · 

2 . 
d ZcB. 

---- + [ a . -2 q cos 2 e ] z . = 0 , de 2 z . eB. 

R 2e=-,...Ne, 
A 

a 
z 

2 · !R R g 7 _A ___ ~ n = B(R) 

5 

dB(r)l . 
·dr r=R 

(7) 

(8) 
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"}l· 
"· 

i. 

' 

B o6nacTii ycToii'lllBOCTii JlBiiX<eHii.II peweHHe MO)I{HO npencTaBiiTb c 

XOpOWefi TO'!HOCTblO .. ( 10%) B Bllne: • .. 
z =C

1
ros1t (;+C sin1t ~ 

CB. z 2 . z (9) 

YHcno CB060JlHbiX KOne6aHiill Q z Ha OJlliH o6opOT paBHO: 

1 
=-

2 
p.N z • Q 

z 
(10) 

BhiHyx<neHHhie BepTiiKanbHhie Kone6aHHSI, Bhi3BaHHhie OTKnoHeHHeM 

0 ( fJ) MeJlli8f\HOll noBepXHOCTH OT nnOCKOCTii JlB!I)I{eHii.II, OOiiChiBaiOTC.II ypaB-
m/ . . 

HeHiieM ' 

d 2 2 I 

. z BhiH. N R 
-----+-Ia -2qcos(--NO)I.[z -8(0)]=0. (11) 

d (} 2 4 z A Bh!H, 

P aanai'aSI o ( (}) B p.11a 4>ypbe, nony'lllM: 

2 

d z Bb!H 2 . N2 ( R 'N( ) 1 : ( ) ----· +0 z =-·-[a -2q ros -- 0 .:.. oeros ee+ae .(.12) 
d (} 2 z BbiH. 4 z A f= 0 

3To ypaBHeHiie onpeaenSieT I'apMOHiiKii BhiHY*JleHHhiX Kone6aHilii, npll

'!eM B TpeTblO I'apMOHiiKY Z BhlH. ,[laiOT BKnaa nepBaSI, TpeTb.II li Ce,[lbMa.II 

I'apl\!OHiiKii 0 ( 0) :. 

YcnoBile peaoHaHCHOI'o.noBopoTa cnHHa non aeiicTBHeM cBo6oaHhiX KO

ne6aHilii HMeeT BH.[l: 

" ·~~~ 

·i 

-l , 793 )' + I'Q + 4 ( = 0 
! -· - z y 

{ = o, ~ 1 

6 

(13) 

. !I 

I· 
I 

~ .\ 

' .t 
"' 

~~ 
rl 
ti 
Jl ,I~· .J 
r 
I 
'• 

·']\ 

\, 
' 
'l 

11 
f\ 
.' fJ\ 

'" l J 
I' 

I 
J 

TaK KaK MaKCilManbHoe 3Ha'!eHile Qz paBHO 0,2, T• 

HliKaeT HH OJlHOI'O pe30H8HC8, npli cneayiOWeM npll6nll)l{eHii 

B03HHKaiOT qneHhl C '!aCTOTaMH ( C z. :!; 4 p ) , I'Jle p -UeJJ 

'lneHbl T8K)I{e He npliBOJl.IIT K pe30H8HCaM, . 

PeaoHaHChi, Bhi3BaHHhie HecoBepweHCTBOM nonSI,. HacT: 

I'H51X1 KOTOpbie OIIpenenSIIOTC.II ycnOBH.IIMii: 

..:.1, 793 y + e + 4 k = o 

K = o,~ l;~ 2 

a HMeHHo: npH y 1 = 1,116, R 1 = 1l3 CM li y 2 = 1,673 

.lln51 nepBOI'O pe30HaHC8 onaCHblMH 51Bn51IOTC.II I'apMOHii 

C f = 2,6,10, a ,[ln51 BTOpOJ:'O Heo6XO.[lHMO TOnbKO y'leCTI 

MOHHKH, 

MaKCHManhHaSI rrpoeKUH51 c;:nHHa npoToHa .Ha I'OpH30HTl 

nocne npoxo*neHii.II rrepBOI'O peaoHaHca paBHa: 

3B Be 
I s I = I ' p 2 

- i 2,8 2 I T ' 
B(R) B(R) 

I'Jle f' - WlipHHa peaoHaHca, onpenenSieMa51 cKopocTbiO rrp 

H8HCHOll o6naCTH 

H 

217 r=v . -.· 
1 g__!r_ 
' d(} 

EcnH Ha6op aHepi'IiH aa 'o6opoT paBeH 100 
2 

f'= 2,3•10 Hnli 36 o6opoTaM. . I . . 

KaB, TO 

BenH'lli~a I-s I B (15) nonyqeHa npli cnenyiOWHX naJ 

' ' -4 
(= 0,21; 'n = 0,2; · £' = 1,5·10 (113 CM)= 12,8 Ka;. 

_;. 

a =::_2,9.10-:
2

; q =0,2, Q =0,2 
z z . 

7 



MOmHO npeACTBBHTb C 

(9) 

o5opoT paaao: 

' 
( 10) 

aaHHhie OTKnoaeaneM 

eHHSI, OnHChiBaiOTCSl ypaB-

-8(0))=0. 
Bb!H, 

(11) 

>].~ oeros(eo+a e).(12) 
f= 0 

<AeHHhiX Kone5aaufi, npu

aasi; TpeTbSl H COAbMaSI 

leHCTBHOM CB050AHbiX KO-

( 13) 

~- ......... . 

n; 
'('• 

i·~· ,:; 

TaK KaK MaKCHManbHOe aaaqeaue Qz paBHO 0,2, TO 3AeCb He. B03-

HHKaeT HH OAHOI'O pe30HaHCa, Dpu cneAyiOIUeM npu5nu>KeHHH peweHHSl · (9) 

B03HHKaiOT qneHhl C qaCTOTaMH . ( C z j; 4 p ) , I'Ae p -uenoe qucno, 3TH 

qneHhl TaKme He npHBOASIT K pe30HaHC8M, 

Peaoaaachi, Bhi3BaHHhie aecoaepweacTBOM nonSI, nacTynaiOT npJf saep

I'HSIX, KOTOpb!e onpeAenSIIOTCSl ycnOBHSIMH: 

.:.1, 793 y + e + 41< o 

K = o,:!: 1,:!: 2 

a HMeimo: npn Yt = 1,116, Rl= 1i3 CM" y 2 = 1,673, R 
2 

= 259cM, 

.llnSI nepBOI'O peaoaanca onaCHhiMH SIBnSIIoTCSl I'apMOHHKH HCK8/K9HHH 

C e = 2,6,101 a AnSI BTOpO~O He05XOAHMO TOnbKO yqeCTb 1,2 H 3 rap.;, 

MOHHKH, 

MaKCHManbHaSI npoeKUHSI 9nnna npoTona aa ropuaonTanbHYIO nnoCKOCTb 

nocne npoxo>KAeHHSI nepaoro peaoaaaca paaaa: 

3Bp Be 
I s ·1 = I · 2 

- i 2,8 2 

I 
T, 

B(R) B(R) '• (15) 

f' - wupnaa peaoaaaca, onpeAenSieMaSI CKopocTbiO npoxo>KAeHHSI peao-

HaHCHOH o5naCTH 

" 
Ecnu aa5op · saepruu aa o5opoT paaea 100 Ksa, TO 

2 
f' = 2,3•10 unu 36 o5opoTaM. 

1 . 

Benuqn~a I ·S I a ( 15) nonyqeaa npu cneAyiOmux napaMeTpax: 

(113 CM)= 12,8 KSj 
-4 

f= 0,21; · n = 0,2; · f' =' 1,5·10 ; 

7 

(16) 

B 

{17) 



l 
:I 

r 

l 
I 

.1 

l 
~ 
l 

~ .) 

i 
, I 

'·· 
_,:·l,, 

0KoH.JaTenhHO 

• ,, 
lsl=3,6a 2 (18) 

8hl'IHCneHHSI MaKCHManbHOH IIpOeKUHH CIIHHa IIpOTOHa Ha ropH30HTanb~ . 
HyiO nnocKOCTb nocne rrpOX!;>)I(JleHHSI BToporo peaoHaHca npu R 

2 
= 259 CM 

H IIpOeKTHOM Ha6ope rrapaMeTpOB 

JlaiOT 

B (259 CM) = 16112 
-3 (' =-211•10 ; 

I s 1
2 

Ka; n = 0 1 16; 
-2 a =-2 5·10 • z ' _.. ' 

1, 2 o 
3 
+ 1, 6 a 

1 
• 

( = 011; 
(19) 

q = 01216 

(20) 

BenH'IHHbi a · 1 0 ll · 0 cneJlyJOmiiM 06pa30M CBSI3aHbl C p8JlHanb-
l 2 3 

HbiMH KOMIIOHeHT8MH MarHIITHOrO IIOnSI B CpeJlHefi rrnOCKOCTH: 

BP2 9Ja 
2 

(21) 

JlnSI nepaoro peaoaaaca H 

B ~ = (-31.10 -4 a I ~3 1 8 10-3 -!(a 1+-T- .163,~0 
B ' 3 e + ' •. • a 1 e ) (22) 

nnH BToporo. / 

l13 (22) BIIJIH0 1 _'qTO TpeTbSI rapMOHIIKa BP3 onpeJlenSieTc st cno)I(HbiM 

o6pa30M rrepaofi II TpeT~e~ rapMOHHKaMH HCKa)l(eHIISI MeJlHaHHOH IIOBepXHO?-

TH. n oaTOMY B p 3 ~~)l(eT/ 6biTb Manofil KOrJla a I II a 3 HeManbJ, 

:TaKHM o6pa30Mf, JlnSI TOI'01 'IT06bJ H3MepiiTb 0 
3 

· ,. He06XOJliiMO OII

peJleniiTb B p 
1 

' H. B p 
3 

Ha OJlHOM H TOM )l(e paJliiyce. 

Ecmr -npeJlenbHbJe 3Ha'IeHHSI . a I § 2 H a j B3.SI1 

011 CM1 'ITO COOTBeTCTByeT rronaofi JleiiOnSipH~aUHH 1 paBHOH 

JlOIIYCKH Ha paJlHanbHbJe KOMIIOHeHTbl MarHHTHOrO nonSI .liOn) 

mHMH: 

Bp · (113 eM) =5 a; 
2 

BP (259 eM) =2 13 a u Bp (259 eM) 
3 · I . 

2 12 a. 

llpn aTOM COOTHOmeHHe ~a3 Me)I(JlY BXOJlSimHMH BenH'IE 

paHO CaMbJM He6narorrpHSITHbiM, 

O'IeBHJlHO, 'ITO ~opMnpoaaHue MarHHTHoro nonSI c TaKe 

npeJlCTaanSieT co6ofi O'IeHb TPYllHYJO aaJla'Iy, 0JlHaKo 3JleCb 

mecTBeHHoe o6ner'IeHne 1 o6ycnoaneHHoe TeM 1 'ITO o6nacTb 

paJlHycy aechMa yaKa. H anpnMep 1 JlnSI aTop oro peaoHaHca c 

TaKoe mnMMHpoaaHne y)l(e npeJlCTaBnSieTCSI peanhHbiM1 H Me 

3oa~TbCSI 'numb yaKHMH noSicaMn IIIHMM, Dpu aToM paJluanbll 

B. '1 a B UeHTpe 3a30pa C03JlaeTCSI IIJHMMOH TonmHHOH 114 .M 

20 u 2 /6/ 
ll IIIHpHHOH CM 

§2. AenonSipnaaUHSI B CIICTeMe BbiBOJia ny'IJ 

BbiBOJI ycKopeHHbiX rrpoTOHOB ua ~aaoTpo!la ocymecTBll 

HO IIpOeKTy 1 CHCTeMOH1 COCT051mefi H3. pereHepaTopa1 B036yt 

171 
HHTHoro KaHana • 0JlHOKpaTHoe npoXO)I(JieHne pereHepaTc 

TenSI MO)I(eT IIpHBeCTH K ropH30~TanbHOH KOMIIOHeHTe CIIHHa 

., 

~ ·.1 s I= < 1 
nzm 

+1,8y m) R b. e , 



(18) 

npOTOH8 Ha ropH30HTanb~ 

H8HC8 npH R 2 = 259 CM 

. -......... 
' 0,1; 

( 19) 

0,216. 

(20) 

:>830M CBSI38Hbl C p8JlH8nb-

nnOCKOCTH: 

(21) 

R. . 0 
l +1\- 163,~ 

I ·' . . ) (22) 

onpe,llenSieTcst cno:a<HbiM 

HHSI M9JlH8HHOll nOBepXHOC-

HeManbi, 

. 0 :i · ,. He06XOJlHMO on

)8JlHyce, 

.~ .; 

.. · .. _ 

Ecnu npe.llenbHbie sHa'IeHHSI . o 1 ? 2 H 0 3 B3.S!Tbl paBHbiMH 

0,1 CM1 'ITO COOTBeTCTByeT nonHOll ,llenonSrpH~aUHH, paBHOll OK.ono 10%, TO 

JlOnyCKH 118 pa.llHSnbHbie KOMnOHeHTbl MarHHTHOrO nonS!. nony'ISIOTCSI cne,llyiO-

·UlH!>iH: 

B p . ( 113 CM) = 5 9; 
2 

B p 3 (259 CJ11) =2,3 9 H BpI (25B CM) = 2,2 9, 

Dpn 9TOM COOTHOlll9HHe <Pas Me:lKJlY BXO,llSiulHMH BenH'IHHSMH 6bin0 Bbi6~ 

.. · paHO C8MbiM He6naronpHSITHbiM, 

OtJeBH.llHO, 'ITO <PopMHpoBaHHe MarHHTHoro nonSI c TaKofi TO'IHOCTbiO 

npe,llCTaBnSieT co6ofi O'IeHb .TPY.llHY!() 38Jl8'IY, 0JlH8KO 3JleCb HMeeTCSI cy

llleCTBeHHOe o6ner'IeHHe, o6ycnoBneuuoe TeM, 'ITO o6nacTb pesouanca no 

paaHycy BeCbMa ysKa, HanpHMep, anSI BToporo pesonanca oua paBna 0,5MM, 

TaKOe lllHMMHpOB811He y:a<e npeJlCTaBnSieTCSl peanbHbiM1 H MO:lKIIO BOCnOnb

GOB8TbCSI nHlllb ysKHMH noSicaMH lllHMM, Dpu 9TOM paauanbHaSI KOMnoHeHTa 

B '1 9 B UeHTpe 3830pa C03Jl89TCSI lllHMMOll TOniiiHHOii 1,4 MM 1 ,llnHHOii 
/6/ ~ 

20 H lllHpHHOll . 2 CM 

§2, DenonSimisaUHSI B CHCTeMe Bbmona- ny'IKa 

BbiBOJl ycKopeHHbiX npoTOHOB H3 <PasoTpoua ocymecTBnSieT-cSI, cornac

HO npoeKTy, CHCTeMoii, COCTOSIIIIeii H3. pereHepaTOpa, B036yJlHTenSI H Mar

/7/ 
HHTHOro KaHana , 0JlHOKpaTHOe npOXO:lKJl9HHe pereHepaTopa H B036yJlH-

TenSI MO>KeT npHBeCTH K ropH30f!T8nbHOll KOMITOHeHTe CnHII8 1 paBHOll 

nzm 
!':!. 8' 

(23) + 1,8 y ) 
m R . 

9 



.:1~ 

rJle !J.(} = 0,2 a3HMyTanbHaH npOTH)I{eHHOCTb HeOJlHOp0JlHOCTH 1 0 = 8; 

y = 1,75; R = 270 eM, z.:rnl= 1,25x1,5= 1;9 eM .!'-MaKCH~anbHaH 
m . 

aMnnHTyJla cao6oJlHhiX Kone6aHnii. 0KOH'laTenbHo nonyqaeM: Is I · =4,6·10-
2

• 

nocne N npoXO)KJleHHii HeOJlHOpOJlHoii 66mi~TH aoaMO)I{HaH Jl{monS!:pH3aUHH 

COCTaBHT: 

D ·= N . 

N
2

ls 1
2 

(24) 2 

3HaH pacnpeJleneHHe. no 'lHCny npoXO)KJleHHH f (N) 1 HaXOJlHM 

D';'JDNf(N)dN (25) 

t:f11c;:no o6opOTOB B BblBOJlHOH CHCTeMe 3aBHCHT OT aMnnHTYJlbl paJlHanbHbiX 

KOne6aHHH 1 HapaCTaHHe KOTOpbiX JlOn)I{HO npOJlOn)l{aTbCH JlO TeX nop, OOKa 

He JlOCTHrHeT BenH'lHHbl 3 CM. llocne 3TOrO npOTOH MO)I{eT nonaCTb B Mar,-. 

HHTHblft KaHan. llpnpOCT aMnnnTyJlbl .npn OJlHOM npOXO)KJl.eHHH COCTaBnHeT 

( = 0,5 OT aenH'lHHbl CaMO,H aMnnHTYJlbl1 OTKyJla: 

0,5A N _I =3 (26) 

nnn 

. • N -1 . 
0,5A

0
(1+0,5) .. =3, (27) 

a 
.,· 

• N F 5, 4 - 5, 7 lg A 0 • (28) 

' 
) 

~ 
"4\1 

10 . •.., .. 

t'r· 

··"'' 

Ecnn npnHHTb, 'ITO pacnpeJleneHne no aMnnnTyJlaM paananbl 

0JlHOp0JlH01 OT 0,5 JlO 5 CM, TO 

1 ' 2 2 1 2 ~ 
·D=-flsl N f(N)dN=-Isl f 2 -· 2 

( 5, 4 -5, 7lg A 
0 

)
2 

0,5 

llflHMbie Bbl'lHCneHHH JlalOT 

-2 
D = 1,3 .10 

Ecnn HH)I{HHli npeJlen nHTerpnpoaaHHH ,B3HTb paBHbiM 0 

D ~ . . . D 
0,5 CM, .To . 1 = 1 ,7•10 .• TaKHM o6pa30M 1 3Ha'leHue 

cuT OT HH)I{Hero npeaena. 

llpoTOHhr, HMeromue M.anhre Ha'la~bHhre_ aMnnnTYJlbi pall 

6aHHH 1 He BhiBOJlHTCH H3 yCKOpHTenH, If OO~TOMY !IX BKna)l E 

He cneJlyeT y'lHThiBaTb. 

BhiBOJl: · JlenonHpnaaun51 B cncTeMe pereHepaTopa n BO.:: 

npeBbiiiiaeT 2%. 

M " 5 /2/ 
a~HHTHpiH KaHan, KaK OOKa3aHO B pa OTe 1 )lenon 

BHOCHT. 

§3. 3aKnro'leHHe 

nng yCKOpeHn'g nonHpH30BaHHh!X npoTOHOB B !jla30TpOHE 

BeHHOH Bapnaunefi Mai'HHTHOI'O non51 Han6onbiiiylO onaCHOCTb 

nepBaH I'apMOHHKa IICKa)l(eHnil MeJll!aHHOi} llOBepXH<kTH Ha 

nng COXpaHeHHH ITOnHpH3aUHH IICKa)l{eHne He JlOn)I{HO 

nH'lHHY B 1 MM 1 'ITO 9KBUBaneHTHO JlOITyCKy Ha nepBylO rap! 

Hoii KOMrroHeHTbi B ;rnocKocTn ycKopeHH51, paBHOMY 2 apcTeJ 

Kll 9TOH I'apMOHUKII: 
1 

noTpe5yioTCH ITOJlBil)I{Hbie. IIIIIMMbl TOnt:IU 

11 



'' 

:HOp01lHOCTH 1 0 = 8; 

;9' eM - MaKCHManbHast 

10nyqaeM: lsi ~=,4,6·to-2 .-
l03MOIKHast Jlenonsti:JH3aUHst 

(24) 

. ··., HaXOJlHM 

(25) 

aMnnHTYilbl paJlHanbHbiX 

lTbCst llO Tex nop, noKa . 

)H MOIKeT nonaCTb B Mar-

IOXOIKJleHHH COCTaBnsteT 

(26) 

(27). 

(28) 

·- ,.. . 

Ecnu npuHstTh, 'ITO pacnpeJleneuue no aMnnuTyllaM paJluanhHbiX Kone6aHuil 

OllHOp0JlH0 1 OT 0,5 JlO 5 CM, TO 

·5 
1 · 2 N2 1 2 

2 · D = Z f.i s I · f ( N) d N = Z I s I J ( 5, 4 -5, 7lg A 
0

) 

o,s 

dA 
(29) 

4,5 

DpstMbie BhitmcneHust JlaiOT 

0=1,3 .10 
-2 

Ecnu HHIKHHH npeJlen HHTei"pHpOB8HHst B3stTb paBHbiM 0,2 CM BMeCTO ' 

D ~ .. D 
0;5 eM, TO 1 = 1 ,7 ·1 0 · • TaKHM o6paaoM, aHa'ieHHe cna6o aaau-

CHT OT HIIIKHero npeJlena, 

DpoTOHbi, HMeromue Manhie Ha'lanhHbie aMnnHTYJlhi paJlHanhHhi_x.Kone-

6aHHil, He BbiBOJl51TC51 li3 yCKOpHTenH, H OO~TOMY. IIX BKnaJl B JlenonHp1!3aUH!O 

He cneJlyeT y'IHTbiBaTb. 

8biBOJl! JlenonHpH3aUii51 B CIICTeMe pereHepaTopa H B03GYJli!Tenst He 

npeBbill!aeT 2%. 
121 

MarHHTHbill: KaHan, KaK noKaaaHo a pa6oTe JlenonstpHaauHH He 

BHOCUT, 

nn51 yCKOpeHH.51 non51pU30B8HHblX npoTOHOB B cp830TpOHe C npoCTpaHCT

BeHHOll BapuaUHeH M8I"HUTHOI"O non51 HaH60nblllY!O OllaCHOCTb npeJlCTaBn51eT 

nepBa51 I"apMOHHKa llCKa)I\9Hllll Me)lHaHHO{I noaepXHOCTII Ha .paJluyce 259 CM, 

nn51 COXpaHe~H51 non51pU3aUUII HCKaiKeHUe . He JlOnll<HO npeBbilllaTb Be-

nUIJUHy B 1 MM 1 'ITO 9KBHBaneHTHO JlOITYCKY Ha nepayiO I"apMOHI!Ky p8JlHanb

H6il KOMUOHeHThl B nn6CKOCill ycKopeHH51 1 paBHOMy 2 9pCTeJl, nns HaCTpoR~ 

KH 9TOH I"apMOHUKH_ HOTpe6yiOTC51 HOJlBIIIKHhle llliiMMbl TOnlllU,ffOR OKOno 2 Mlvt, 

11 
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