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B Te4eH~e PHAa neT Ha Mogen~ KonneKT~8Horo ycKop~TenH OHHH 
nP080A~n~Cb MCCneg08aHMH MHmeK4MOHHWX C~CTeM 3neKTpOHOB C 6wcT
POI13MeHHIOlii~MCH MarHMTHbiM noneM B agre3aTope 0 Pe3ynbTaTbl npo
ocgeHHbiX 3KcnepMMeHTOB npM8egeHbl a pa6oTax 110710 B HacTOHl!lei1 
pa6oTe paccMoTpeH aonpoc o 8w6ope cxeMw MHmeK4HM c 4enb10 nony-
4CHMR MaKCHManbHOH nnoTHOCTM 4aCTM4 B KOnb4eo 

HHmeK4MR 3neKTPOHOB npoM380AMTCR M3 MHmCK4~0HHoro canna 8 
MRrKo$oKyC~PYIOl!lee MarHMTHoe none agreaaTopa, npegcTaBnRIOlllee 
co6oi1 B o6111eM cny4ae cyMMY nocTOHHHoro 11 nepeMeHHoro MarH~THWX 
noneRo BcnegcTBMe 6wcTporo M3MeHeH~R TOKa B c03gaiOl!I~X nepeMeHHoe 
MarH~THOe none KaTyWKaX npOMCXOAMT OTBOA 3neKTpOHOB OT ~HmeK-
4~0HHOrO COn!la M $OpMMpyeTCH 3neKTpOHHOe KOnb40o ~nR n106oi1 
AB~MYl!leRCH B TaKOM none 4aCTM4W coxpaHReTCfl a3MMyTanbHaR co
CTaBnRIOlllaR o6061J1CHHOrO IIIMnYilbCa p 0 : 

..£..po 
e 

me 
2 
ry f3 _ rA = C --e- 0 o const , /1/ 

rge mc 2 y -nonHaR 3HeprMR 3neKTpoHoa; {3 0 - a3MMyTanbHaR cocTaa
Ilfll01!1aR CKOpOCTIII 3JleKTpOHOB, OTHCCCHHaf! K CKOpOCTM CBCTa Ci 
A = A(r, Z, t) - a3~MyTanbHaR COCTaBJlHIOl!la.A BeKTop-nOTeH4~ana 

CYMMapHoro MarH~THOro nonA HB pag~yce ro ~BMraRCb B MRrKO$OKyc~
PYIOllleM none, 4BCT114W COBepWaiOT ~eTaTpOHHWe KOne6aH11H BOKpyr 
paBHOBecHoi1 op6MTW c pag11ycoM r8 ,nema111eR B cpegHeR nnocKOCT~, 

rge pagMBilbHaf! COCTaBnRIOl!IBfl BeKTOpa MHAYK411~ Br paSHa HyniOo 5y
geM npegnonaraTb, 4TO cpegHHA nnocKOCTb coanagaeT c KOOPA~HaT

HOH nnocKOCTbiO z=Oo Ha paaHoaecHoR op611Te r
8 
~MeeM 

mc 2 
--yf3 I = r B 

e 0 r=r,z=O B B 
8 

/2/ 

rge B 8 = Bz (r =f
6

, Z = 0, t) - aKC11BilbHa.A COCTa8Il.AIOLl\af! aeKTOpa 
11HAYK4~11 B CPCAHe~ nnOCKOCT~ Ha paBHOBeCHOH op611Teo Hcnonb3YH 
/2/, nepen~weM /1/ B cneAYIOLl\eM OMAe: 

r;B 8 -r 9 A 8 =C 0 , 131 

rAe As= A (r = r8 , z = 0, t )o PeweHMeM ypa8HeHvtH /3/ np~ 3agaHHm1 
KOHCTaHTe C H8Ilf!eTCH $YHK411fl r (t), onpegen.AIOUIB.A nonomeHMe pa8-
HOBeCHOH opefvtTbl 8 pa3ni14Hble MOM~HTbl BpeMeH~1 o KaK yme OTMe4ailOCb 

awwe, sHewHee MarHvtTHoe none AilR paccMaTpMsaeMwx MHmeK4110HHwx 
CHCTeM npeACTaBnfleT co6o~ CyMMy nOCTOflHHOrO 11 nepeMeHHOrO noneH, 
C03gaaaeMbiX Cii1MMeTpi14HO pacnonO>KCHHbiMI1 OTHOCI1TenbHO cpegHei:\ 
nnOCKOCTI1 KaTyWKaMM, no KOTOpWM Te4eT nocTORHHWi:\ TOK l 11 MMnynbc-

.-~""'-----~~- -..=r~ .... l' 

Oc.::.~n~; ~: .. ~·.,· .. : .. · ... · 
l 

·~:. 
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Hbl.:f l'OK J (tJ. flo:noMy Ailfl BHeWHero nO!lfl KoMnOHeHTbl B z H rA B 
Cpe,qHeH llJlOCKOCTH 6y,qeM npe,qcTaBJlftTb B BH,qe CYMM: 

'az(r, z = 0, t) = JQ(r) + J(t)g(r}; 

/4/ 

rA(r, z = 0. t) ; r 2Bz (r. z = 0, t) =· ~ r 2 (1G(r) + J(t) g(r)) 

r ,qe B z (T, z = 0, t) - cpe,qHee none e .MOMeHT epeMeHH t Ha op6HTe 
C P8AHYCOM f,Jlema~eH B cpe,qHeH n!lOCKOCTH Z=Q. flpHBe,qeHHafl B /4/ 
$8KTOPH38~Hfl Ailfl nepeMeHHOro nO!lfl B BH,qe ~~g(~ cnpaee,qi1HBa, 
nOCKOJlbKY nepeMeHHOe MarHHTHOe none paccMaTpHeaeMbiX HHmeK~HOH
HbiX CHCTeM MOmHO C4HTaTb KB83HCT8~HOHapHbiM, a MeTaJ1J1H4eCKy~ 

KaMepy a,qre3aTopa AI1fl Hero - H,qeanbHO npoeo,qfl~eH. 
flyCTb B MOMeHT BpeMeHH t 0 B a,qre3aTOp H3 HHmeK~HOHHOrO COnJla 

npOH3BOAHTCfl HHmeK~Hfl ny4Ka 3JleKTpOHOB C AilHTeilbHOCTb~ HMny1lbCa 
TOKa 4acTH~r. 6y,qeM npe,qnonaraTb• 4TO e Te4eHHe r Ailfl ~eHTpanb
HbiX B Ce4eHHH HHmeKTHpyeMoro ny4Ka 48CTH~ npH BbiileTe H3 HHmeK-
~HOHHOro COnpa r 1 = r 0 , z

1 
=0, Be1lH4HHa (y~(J)j HeH3MeHHa H • • n n n _ 

rtn"" z 1n = O,To ecTb 4aCTH~bt HHlKeKTHPY~TCfl no KacaTeilbHOI-1 K oKpym-
HOCTH C pa,qHyCOM r0.flyCTb B MOMeHT t 0 npH HHmeK~HH nepOOH TaKOH 
4aCTH~bl ee paBHOBeCHbiH pa,qHyC eCTb r:~. a CMe~eHHe paOHOBeCHOH 
op6HTbl OTHOctnenb HO pa,qHyca HHmeK~HH paaHb a~~ "" r 

0 
- r ~~ 1 eM. 

PHC. 1/. flo Mepe H3MeHeHHfl BHeWHero MarHHTHOrO nOilfl BO epeMeHH 
paeHoeecHbiA pa,qHyc A!lfl 3TO~ 4aCTH~bl onpe,qenfleTCfl $YHK~HeH f 80 ~). 
KOTOpafl BB!lfleTCft B COOTBeTCTBHH C /3/, /4/ H /1/ peweHHeM ypa~
HeHHfl 

1 2- 1 2-F(rso(t))I + f(r 80(t))J(t)-= C 1n- 2 r 0 G(r0 )}- 2 r 0 g(r 0)J(t
0
). /5/ 

r,qe eee,qeHbl o6o3Ha4eHHft: 

mc2 
C =- - r (yf:J-' in e 0 if in 

!61 
F(r ) = r 2 (Q(r ) - .l.c(r )); so so so 2 so 

2 1 -
r(rso) = rso(g(rso)- 2g(rso)). 

TaKHM o6pa3oM, r ~~ ecTb peweHHe ypaeHeHHR /5/ npH t = t 0 , TO ecTb 
r in= r (t n). AnR HHmeKTHpyeMOH B MOMeHT epeMeHH t 0 + r 4aCTH~bl so so ~ -
paBHOBeCHbiH pa~HYC ,onpe,qenaeTCR $yHK~HeH r 8 ,(~, KOTOpaa flBJlReTCR 
peweHHeM ypaBHeHHR /5/, r,qe B npaBOH 4aCTH BMeCTO J (t

0
) cne,qyeT 

no,qCT~BHTb Be11H4HHY nepeMeHHOrO TOKa npH t = t
0 

+ r: 

F(r
8

, (t))I + f(r sr (t))J(t) 

2 

1 2-
= c - -r 0G(r 0)1 

in 2 

J.r 2 i(r
0

)J(t
0
+r). 

2 0 

171 

/ 

.. 
.. i 

l 

•.;: 

flyCTb B MOMeHT t 0 +r paBHOBeCHbiH pa,qHyC 48CTH~bl, HHmeKTHPOB8HHOH 
npH t =t0 , ecTb r 80 (t 0 + r) = r ; 0 , a paeHoeecHbiH pa,q11yc 4aCTH~bl, 
HHmeKTHPOBaHHoA npH t=t 0 +r,ecTbr

8
,(t

0
+r) =r:~. Onpe,qem1M 

Be11H4HHY paCCTOflHHR t..rin=f tn_r r B MOMeHT speMeHH t
0

+r Mem,qy pae-sr sr so 
HOBeCHbiMH op6HTaMH A1lfl 3THX 48CTH~ /eM. pHc.1/. Anfl 3Toro npo-
Be,qeM P831lOlKeHHe BXOAfl~HX 8 neey~ 48CTb ypaBHeHHfl /7/ .YHK~HH 
no MaJlOMy napaMeTpy 6.r 8~ npH t,. t

0 
+ TOKOilO T04KH f :o: 

F(r8,(t 0 +r))l + f(r
8
,(t

0
+ r))J(t

0
+r) .. F(r:

0
)I+f(r;

0
)J(t

0
+r) + 

+ r8:(1-ns(r;0 , t
0
+r))B

8
(r:

0
, t 0 +r)6.r:~·. 

!81 

T f aa T 
r,qe n s (rso, t 0 + r)= -y·--1·- noKa3aTe1lb cna,qa, B

8 
(r so, t

0
+ r ) -

s ar 8 

at<CHc)IlbHafl COCTaBilfl~~ag BeKTOpa HHAYK~HH CYMMapHOrO /nOCTOflHHOrO 
nn~c nepeMeHHoro/ MarHHTHoro non11 e cpe,qHei:l nnocKOCTH Ha pa,q11yce 
r;0 B MOMeHT BpeMeHH t 0 +r.fTOACTaB1lflfl /8/ B /7/ H Bb14HTaR H3 no-
1ly4eHHOrO sblpameHHR ypaeHeHHe /5/ c neeoA 4aCTb~ np11 t=t

0
+r Ha 

pa,q11yce r~ 0 , nony4HM nocne HecnomHbiX npeo6pa3oBaHHH 

r 
r;, 

6.r1n = - ra g(ro)6.Jr - /9/ 
sr ' 2r r (1 - n (r r , t + r)) B (r r , t + r) so 8 80 0 8 80 0 

T~--·-

1 ()t.lt "1 
-so I 

I . 
,a~ 
I 

rAe 6-Jr ... J(t 0 +r)- J(t 0 ). 0TMe
THM, 4TO 6r lnr nponop~HOHaiib HO 
- 8 
g(ro) -aenH4HHe nepeMeHHoro 
cpe,qHero MarHHTHoro non~ Ha pa
AHYCe B~IleTa H3 HH~eK~HOHHOro 
conna 4eHTpanbH~x e ce4eHHH ny4-
Ka 4aCTH~. flyCTb H3 /5/ H8H,qeHa 
¢YHK~HR r u 1 (t), onpe,qenfliO~aR 
nonomeHHe paaHoeecHoro P8AHYCa 
no Mepe H3MeHeHHR eenH4HH~ ne
peMeHHoro MafHHTHoro nonFt ~nn 
HHmeKTHPOB8HHOR B MOMeHT BpeMe-
HI-1 t 1 (t 0 ~.t 1 ~ t

0 
+ r) qeHT-

rs! t- t-

panbHOA B Ce4eHHH ny4Ka 4aCTH4~. 
Tor,qa B COOTBeTCTBHH C /9/ no-
11Y4HM, 4TO fao(t 1)"' f

11
t

1
(t 1 ) 

TOJlbKO rtplll g(r 0 ) :::Q, 3TOT BbiBOA 
TaKme cne,qyeT Henocpe,qcTaeHHo I 

I 
I 
I 
1 
fo 

PHc.l 

113 /5/, TaK Kat< npH ~!(r ) =0 
npaBaR 48CTb ypaaHeHHR lsf RB
Jll'leTCfl nocTOflHHOH BeJ1H4~1~10H B 

[ Te4eHHe epeMeHH HHmeK4HH. Tat<MM· 

. o6pa30M, $YHK4HH r lltj (t) 6YAYT 
paamt4Hbi~~H np11 · g(r 

0
J "0. 
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Hcnonb3yJ! Q;!YHKLIHH r st (t). MO>KHO onpe,qenHTb aMnnHTYAY 6eTa-. i 
TpOHHbiX KOJle6aHHH a 111 =· f - f st (t 1) B MOMeHTbl BpeMeHI1 t 1 All.A 

st i o i 
HH>KeKTHpyeMoro ny4Ka C AllHTellbHOCTb~ HMnYllbCa TOKa 4aCTI11..1 r. 
KaK y>Ke OTMe4allOCb Bblllle, aMnll11Ty,qa 6eTaTpOHHbiX KOJle6qHHH All.A 

HHlKeKT11pyeMOH B MOMeHT t 0 l.leHTpaJlbHOH B Ce4eHHH ny4Ka 4aCTHI..I~ 
ecTb a~~ = r 0 -r ~g. BenH4HHa a~g onpe,qen.AeT aMnllHTYAY 6eTaTpOHHbiX 

KOJle6aHMi:1 l.leHTpa T.AlKeCTH HHlKeKT11pyeMOrO ny4Ka OTHOCI1TellbHO pas

HOBeCHO!)i op6HTbl C pa,ql1yCOM fin ,;; f (t ) B MarHHTHOM none a,qre-
• v so so 0 v 

saTopa • AnR HH>KeKTHpyeMoH npH t = to+ r lleHTpallbHOH a ce4eHHI-1 

ny4Ka' 4aCH11..1bl aMnllHTy,qa 6eTaTpOHHbiX KOJle6aHHH pasHa a~~ = f O -·r~p 
/eM. pHc.l/. Onpe,qenHM senH4HHY H3Me~eHH.A aMnllHTYA~ 6eTaTpOHH~x 
Kone6aHHi1 ~a inr = a inr_ a in sa HHTep8an speMeHH r AJl.A 3TH X 4aCTHLI. 

.§ s so 
AnR 3Toro Heooxo,qHMO nposecTH pa3no>KeHHe sxo,q.A~Hx 8 nesy~ 4aCTb 

ypaa~eHH.A /7/ $YHK1.1Mi1 no MallOMY napaMeTpy ~a~~ OTHOCI1TellbHO T04-

KH f
111 

B MOMeHT BpeMeHH t 0 + r : so 

F (r (t + r )) I + f(r (t + r )) J ( t + r) "' F (r in )I + F (r in) J(t +r ) -
sr o s r o o so so o 

/10/ 
- r in (1 - n ( r in • t + r)) B (r in • t + r) ~a in • 

so s so o s so o t:J r 

r,qe BXOA.AIJII1e B npasy~ 4aCTb pa3JlOlKeHHf1 /10/ BellH4HHbl .F 1 f 1 . 

n 8 1~ B 8 Bbi4HCllfliOTCR B cpe,qHei1 nnocKoc TH npH t = t 
0 

+r Ha pa,qHyce, 

paBHOM paBHOBeCHOMY pa,qHycy rin HHlKeKTHpyeMOi1 B MOMeHT t 0 4aCTH-
so 

1.1~· no,qcTaBllRR /10/ B /7/ 11 B~4HTaf1 1-13 noJ1y4eHHOrO B~pa>KeHHfl 
ypaaHeHHe /5/ c nesoi1 4aCTb~ npH t=t 

0 
'Ha pa,qHyce r 8~. nony4HM 

nocne Hecno>KH~x npeo6pasosaHHA 

..... 

in 
~a.sr= 

in( ( in) 1 (( I In 2-·( ) -(in))) rso g r so + 2 ro r so) g r o -·g rso . 
------~~--~L------~~--------~.--611" . /11/ 

(1-n
8 

(r;g. t 0 +r))B
8
(r;g. t 

0
+r) 

H3 /11/ cne,qyeT, 4TO ~a~ =0 npH 
~ 

ypaBHeHI1R 

in -· 
r
80

=1' 
0

, r,qe r 
0 

ecTb peweHio1e 

g(ro) + i«~o )2 g(ro) g(r 0)) 0. /12/ 
fo 

EcnH npH 11H>KeKLIHH ny4Ka 8 MOMeHT apeMeHH t 0 A~fl lleHTpallbHoA a 

Ce4eHHH ny4Ka 4aCTI-11.1bl pa,qHyC paBH08eCHOA op6HTbl eCTb r~~= r:, 
TO Allfl 8CeX l.leHTpaJ1bH~X 8 Ce4eHI1H ny4Ka ~aCTI11..1 np1o1 B~lleTe 1-13 

HHlKeKL1110HHOro COnlla paBHOBeCHbiA pa,qHyC f sti (t i) = f~ , TaK 4TO 

aMnJ111TYA~ 6eTaTpOHHWX KOJle6aHHA All.A HI1X OAHHaKOB~ 11 paBH~ 
ain = r - f' 

Stj 0 0 • 

PaccMOTPHM 4aCTH~A cny4aA, Kor,qa npH HH>KeKLIHH nepsoA 4acTH1..1~ 
np11 t =t 0 aMnllHTy,qa 6eTaTpOHHbiX KOJle6aHHA All~ Heea~~ =0 

1
TO eCTb 

3Ta lleHTpallbHafl B Ce4eHHH ny4Ka 4aCTHI..Ia HHlKeKTHpyeTCR no Kaca

TellbHOA K OKPYlKHOCTH C pa,qHyCOM r 0 , KOTOPbli1 C_DBna,qaeT C ee pas-• 

HosecHbiM pa,q11ycoM r in • B 3TOM cny4ae nony4aeM ·1-13 I 11 I cne,qy~~ee so 

4 

I. 

------ --- -----.... ----.,.-- -- ----c-------

, Bblpa>KeHHe Allfl 113MeHeHHf1 aMnllHT.YAbl 6eTaTpOHHbiX KOJle6aHHA 3a 

HHTepBall speMeHH r: 
rog(ro)~Jr 

.6-a In "' a in .... 
sr sr /13/ 

(1-·n (r , t + r )) B (r , t +r) 
B 0 0 S o 0 

TaKHM o6pa3oM, a paccMaTpHsaeMOM 4aCTHOM cny4ae, Kor,qa r~g= r 0 , 

COrllaCHO /13/ V13MeHeHHe aMnlli1TYA~ 6eTaTpOHHWX KOJle6aHI1H ~a~ 
nponOPLIHOHallbHO 113MeHeHH~ nepeMeHHoro Mar~HTHoro nonR g(r 0)~Jr 
Ha pa,q11yce awneTa 4aCTHLI 113 VIH>KeKLIMOHHoro conna. EcnH npH HH>KeK-

1.11-111 ny4Ka C AllHTellbHOCTb~ VIMnyllbCa TOKa 4aCTHLI r B MOMeHT Bpe

MeHI1 t 0 Allfl UeHTpaJlbHOA B Ce4eHHH ny4Ka 4aCTHLI~ ee paBHOBeCHWi1 

pa,q11yc paaeH r 0 /a 3Ha4VIT 1 a;~=O/ 1 TO aMnlliHYAbl 6eTaTpOHHbiX 

Kone6aHHA nocne,qyiO~Hx ueHTpanb HbiX B ce4eHHH HH>KeKntpyeMoro ny4-

Ka 4aCTH1.1' B MOMeHT HX. 13bllleTa 1-13 HH)f{eKUHOHHOIO COnlla 6y,qyT paBHbl 

HYll~ cornaCHO /13/ TOllbKO np11 I g(r 0 ) =0. 
B COOTBeTCTBV.H C npHBe,qeHHbiM11 Bblllle pe3Yl1bTaTaMI1 aHallH3a pa-

60Tbl 11HlKeKUI-10HH~X CHCTeM C 6biCTpOH3MeHl'1IOIJIHMCfl BO apeMeHH Mar

HHTHbiM noneM MOlKHO onpeAellHTb B MOMeHTbl ti HHlK8Kl.IHVI 4aCTV.ll 

(t0 <. t 1 < .t + r) Ha4allbHble nono>KeHHfl pasHosecHoA op6HTbl r
1
n = r t (t 1) 

- - o · · · stt s i 
H aMnllHTYAbl 6eTaTpOHHbiX KOJle6aHHH a ~~·i = f 0 - r ~~ i no H3!3eC I HbiM na-

paMeTpaM HH>KeKTHpyeMoro ny4Ka. Bbt4HC11~t~B sem14HHbl r int 1-1 alnt 
8 i s . 

11 HCnOJ1b3YR COOTBeTCTBY~~He aAHa6aTH4eCKV.e I-1HBapHaHTbl /CM. 1
1
Ha-

npHMep, pa60Tbl /B, 91 I' MOlKHO onpe,qeJlHTb rSti (t) H asq(t) B 

npouecce aAHa6an-14ecKoro H3MeHeHHR senH4HHbl nepeMeHHoro MarHv.THo

ro nOllfl, 8 TOM 41-1Clle H no OKOH4aHHH pa60TW CHCTeM~ VIH>KeKUHH 

C 6~CTpOM3MeHR~~I1MCR MarHHTHWM !lOJleM. 

Hcnonb3yeM npHBeAeHH~e swwe pe3ynbTaT~ c uenb~ onpe,qeneHHR 

napaMeTpOB 3lleKTPOHH~X K011e1..1 AllH HeKOTOP~X CXeM HH)f{eKUHM 4aCTMLI 

C 6biCTpOH3MeHRIO~HMCfl 80 BpeMeHH MarHHTHbiM noneM B a,qre3aTope. 

KnaCCH$HKall11~ pa3JlH4HWX CXeM HH>KeKLIHM 6y,qeM npOBOAHTb B COOT

BeTCTBHH C pa60TOA lSI. 

npH 11HlKeKUMH ny4Ka 3JleKTPOHOB B a,qre3aTOp BCJle,qCTBMe 6biCTpo

ro H3MeHeHMR TOKa B C03,qa~~HX nepeMeHHOe MarHHTHOe !lOJle KaTyw

KaX npOHCXO,(IHT OTBOA 3J1eKTPOHOB OT HH>KeKUHOHHOrO COnlla. ,[IH$

$epeHUHPYR ypas~eHHe /3/ no BpeMeHI-1 1 nony4aeM Allfl CKOPOCTH r8 
OTBO,qa 4aCTH~ OT HHlK~KLIHOHHOrO COnlla CJle,qy~~ee Bblpa>KeHHe: 

r 8 ( aB8 _ _!_ aB~) • 
at 2 at (1-n

6
)J;l 

8 

/14/ rs 

nocKonbKY nepeMeHHoe MarHHTHoe none o6ecne4HBaeT OTBOA 3JleKTpo

HOB OT HHlKeKUHOHHOrO COnlla, TO f 8 < 0. no BellH4'-1He r s AOlllKHa 6b1Tb 

AOCTaT04HOA Allfl o6ecne4eHVIH OTBO,qa 4aCTI1ll OT HHlKeKU110HHOIO canna 

3a npoMe>KYTOK speMeHJ.-1, npH6nH3~t~Tel1bHO paBHbiA speMeH.J.1 OT6opa T 
4aCTHI..Ibl B" MarHHTHOM none a,qre3aTOpa. 06bi4HO f s Bbl6~t~paiOT TaKVIM 

o6pa3oM, 4To6~ o6ecne4HTb 3a epeM.A o6opoTa T cMeiJieH11e paaHoaec

,Hoi:1 op6HTbl, npv.6nH3HTel1bHO pas Hoe pa3Mepy 2b111 
nonepe4Horo ce-

r 
4eHHf1 HH>KeKTHpyeMOrO ny4Ka B pa,qltlaJlbHOM HanpaBJleHI-111 npH BbllleTe 

H3 HH>KeKUHOHHqro conna /3,10/. 
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Ycnoevte r 8 <0 o6ecne4HBaeTC.A npH Ha11114HH M.ArK0°H <I>OKYCHPOBKH 
C y4eTOM BBBAeHHbiX B 141 o603Ha4eHHH npH. BblnOnHeHHH cneAYIOl!lero 
HepaeeHcTaa: 

1 -· . 
(g(r

8
) - 2 g(r

8
))J(t) >0. 1151 

B COOTBBTCTBHH C 1151 nony4aeM ABa cneAYIOlliHX ycnOBH.A An.A pac
npeAeneHH.A nepeMeHHoro MarHHTHoro non.A no paAHYCY H xapaKTepa 
H3MBHBHH.A TOKa BO epeMeHH: 

1 • g(r ) > 
2
1 g(r ) ; J (t) > 0 

8 s 

1161 
2. g(r

8
) < ~ g(r

8
); J(t) < 0. 

npvt Bbl6paHHOM pacnpeAeneHHH nepeMeHHoro non.A no paAHYCY lcooT
HoweHHH Me)I(AY g H g I Heo6xoAHMbiH 3HaK J MO)I(eT 6b1Tb o6ecne4eH 
KaK npH BWKni04BHHH, TaK H npvt BKI1104BHHH nepeMeHHOro MarHHTHOrO 
non.A. B nepBOM cny4ae 4aCTH~~ HH)I(BKTHPYIOTC.A B MOMBHT BpeMeHH 
t =t 0 a MarHHTHoe none, .ABn.RIOl!leec.A c1MMOH nocTO.AHHoro H nepe
MeHHoro nonei1,a 3aTeM TOK J B C03Aal0l!IHX nepeMeHHOe MarHHTHOe 
none KaTyUJKax H3MeH.AeTC.A OT J (t

0
) AO HYil.A. B pe3yJlbTaTe o5-

pa3yeTc.A 3neKTpOHHOe KOnb~O, KOTOpoe H3 nOCTO.AHHOro MarHHTHOrO 

nOil.A 6yAeT nepexsaTWBaTbC.A MarHHTH~M noneM CJlBAYIOlliBH CTyneHH 
C)l(aTH.A. B CXeMe C BKI1104BHHeM nepeMBHHOrO MarHHTHOrO nOJl.A HH)I(eK

~H.A 311eKTpOHOB OCYl!leCTBn.AeTC.A B nOCTO.AHHOe MarHHTHOe none, a 
311eKTpOHHOB KOnb~O o6pa3yeTC.A B npo~ecce BKnl04eHH.A TOKa J B C03-, 
AaiOlliHX nepeMeHHOe none KaTywKax. ToK J npH 3TOM H3MeH.AeTc.A oT 
Hyn.A AO HeKOTOporo aMnilHTYAHOrO 3Ha4eHH.A J ,KOTOpoe 3aTeM noA-

max 
Aep)I(HBaeTC.A HeH3MeHH~M B Te4eHHe npoMe)l(yTKa 8peMeHH, AOCTaT04-
HOrO An.A nepexsaTa KOnb~a MarHHTH~M noneM CileAYIOl!leH CTyneHH 
C)l(aTH.A. CxeMa c BKill04eHHeM nepeMeHHoro MarHHTHoro non.A orpaHH-
4H8aeT B03M0)1(HOCTH 3KCnepHMeHTa11bH~X HCCJleAOBaHHH napaMeTpOB 

KOI1e4 rlocne HX <f>OpMHPOBaHH.A, TaK KaK A06HTbC.A nOCTO.AHCTBa BenH-

4HH~ Jmax a Te4eHHe AOCTaTo4HO AJlHTenbHoro npoMe)l(yTKa epeMeHH 
TeXHH4eCKH cnO)I(HOIS( C T04KH 3peHH.A TeOPHH CXeMa C 8KJ1104eHHeM 
nepeMeHHoro MarHHTHoro non.A 3KBHeaneHTHa cxeMe c B~KI1104eHHeM no

nR, ecnH B Ka4eCT8e pacnpeAeneHH.A nocTo.AHHoro MarHHTHoro non.A 
no paAHYCY vtcnonb3oBaTb pacnpeAeneHHe G(r) I + g(r)J mu • TorAa 
Ail.A nepeMeHHOrO non.A B MOMeHT HH)I(BK~HH npH t=t 0 TOK B C03Aa0l!IHX 
ero KaTywKaX J (to) =-Jmax , 3aTeM OH H3MeH.AeTC.A AO Hyfl.A. no3TO
MY Aanee 6YAYT paccMaTpHBaTbC.A TOilbKO CXeM~ C BWKI1104eHHeM 
nepeMeHHoro MarHHTHoro non.A. B 3TOM cny4ae AI1.A 116.11 nony4aeM 
J(t 0) <0, a AI1.A 116.21 HMeeM J(t 0 ) > 0. 

B pa3nvt4H~x cxeMax HH)I(eK4HH c 6~cTpovt3MeHRIOUIHMC.A MarHHTH~M 
noneM 8 aAre3aTope nepeMeHHoe MarHHTHoe none o6w4HO C03AaeTC.A 
C nOMOl!lbiO OAHOBHTKOB~X KaTyWeK, pacnOilO)I(eHHMX CHMMeTpH4HO OTHO
CHTellbHO cpeAHeH nnOCKOCTH. Ha pHc.2 npvt8eAeH npHMep pacnpeAene-
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PHc.2 

YCilOBH.A M.ArKOH <f>OKYCHpOBKH 
IHI1H MeHbWel f, 

HH.A MarHHTHOrO 110Jl.A no paAHYCY 
B cpeAHBH nilOCKOCTH ABYX KaTy

WeK. KaK BHAHO H3 3Toro PHCYHKa, 
ycnoevt.A 1161 Ail.A pacnpeAeneHH.A 
nepeMeHHoro non.A no paAHYCY 8 

cpeAHei1 nnocKoCTH YAOBneTBOP.RIOT

cR, BCJlH B MOMeHTbl B peMeHH : j 
HH)I(BK4HH 4aCTH4 Ail.A paeHo8ecH~x 

'paAHYC08 f ;~. HMBBM: 
in 11 -· 6 1. r~tt < _: Ail.A 11 .11; 

2. r 8~ > r Ail.A 116.21; 
g(r) = g(r))2. 
0TMBTHM, 4TO BCilH Ail.A HH)I(BKTH-

!n -PYBMMX 4aCTH4 r 8 t > r /HJlH / 

r ~~I < r /,TO no Me
1
pe H3MBHBHH.A 

BBJ1H4HHW nepeMeHHOrO MarHHTHOrO 
nOJl.A BO epeMBHH B COOTBeTCTBHH 

C 1141 paBHOBBCH~H paAHYC 3THX 

4aCTH~ f st! (t) npH BblnOI1HBHHH 
OCTaeTC.A no BeJlH4HHe fiOJlbWe 

•0npeAe11HM HBKOTOpwe napaMeTpW 3IleKTpOHHWX K011e4, nony4al0l!IHX
C.A npH HCnOI1b30BaHHH CXBM THna 116. Jl HilH 116.21 npH HH)I(BK4HH 
B MOMeHT BPBMBHH t 0 ny4Ka C AJlHTe!lbHOCTbiO HMny!lbCa TOKa 4aCTH4T, 

npvt 8M6ope CXeMW HH)I(BK~HH THna 116.11, KaK y)l(e OTMe4anOCb 
BbiWe, f~~~ S r 0 < f Ail.A BCBX HH)I(BKTHPYBMbiX B MOMeHTbl epeMeHH t1 4a-
c;:TH~ (t 0 ~ t 1 _$.. t 0 + T), TaK 4TO g(r Stj (t)) > g(r Btj (t))l 2 H 
J(t) >0. 0TCIO,Cla nony4aeM, 4TO !iJr = J(t

0
+r) - J(tJ>O.JlnR npeA

CTasneHHoro Ha pHc.2 pacnpeAeneHH.A nepeMeHHoro MarHHTHoro nonR 
Ha paAHYCe BWneTa 4aCTH4 H3 HH)I(BK4HOHHOro canna g(r

0
)>0.no3TOMY 

113 1·91 nony4aeM, 4TO ll r 10 < O.CneAOBaTenbHO, paBHosecHbiH paAHYC sr 
r~ HH)I(eKTHpyeMOH npH t-t 2 4aCTH4W 6yAeT 8 3TOT )I(B MOMBHT 
epe~BHH t 2 MeHbUJe paBHOBBCHOrO paAHYCa r

8
t (t 2 ) 4aCTH~bl, HH)I(eK

THpOBaHHOH B npBAWBCTBYIOlliHH MOMBHT BpeMeHHl t 1, TO BCTb r
8

\ 0

2
<r st

1
(t

2
), 

rAe t0 s t 1 < t 2 s t 0 + r. EcnH npvt t - t 
0 

pasHoBeCHbiH paAHYC HH>KeKTH
pyeMoi1 4aCTH~bl rln coenaAaeT cr 0 ,To cornacHo 1131 0< a 1

8
°t <a

8
10t::; 

' so - 1 2 ~a;~, TO eCTb B np04ecce HH)I(BK~HH ny4Ka C AilHTeilbHOCTbiO HMnynb-
Ca TOI<a 4aCTH4 r yBei1H4HBaiOTCR BO BPBMeHH aMI1IlHTYAW 6eTaTpOHHWX 
KOJle6aHHH 4BHTpa T.A)I(eCTH ny4Ka, COOTBeTCTBYIOl!llo1e MOMeHTaM BbiileTa 
4aCTH4 H3 HH)I(eK~HOHHOrO canna. 0TMeTHM, 4TO nplo1pOCT aMni11.1TYAW 
6eTaTpOHHWX KOile6aHio1H /la~ 60JlbWe Be11H4HHW CMBUIBHH.A paBHOBeCHOH 

op61.1Tbl r ~~- r ; 0 = r80 (t 0 ) ! r 80 (t 
0 

+ r) I CM. pHc. 31. 3To o6ycl10BJleHo 
TeM, 4TO 3a npoMe)l(yToK epeMeHH r HH)I(eKT1.1poea~Ha.A np1.1 t=t

0 
4ac

TH~a YBBilH4Hila CBOIO 3Heprlo110, nOCKOilbi<Y g(r 
8
)J(t) > 0. no3TOMy 

np1.1 t ~t 0 +r 3HeprHH HH)I(eKTio1PYBMOH B 3TOT MOMeHT BPBMeHJ.1 4aCTJ.1-

4W, a 3Ha41.1T 1.1 ee paBHOBeCHWH paAio1YC rln, 6YAYT MeHbWe 3Heprlo1H 
ST 

H paBHOBBCHoro paAio1YCa r' = r « +r) 4aCTJ.1~W, HH)I(eKTHpOBaHHOH 
so so 0 

7 



r 
r:O-ro 

PHc.3 

np~-1 t=t 0 • HanoMHHM, 4!0 sa ~pe

MR o6opoTa T cMe~eHHe pasHosec

Hoi1 op6wr:bl r ~~ - r 80 (t 0 + T) .Qo.nmHo 
2 ln 

6b1Tb :::: br • B pesyllbTaTe (jlopMH-

PY~~eecR s npo~ecce pa6oTw 

HH)I{BK~HOHHOA CHCTBMW 3TOrO 

"THna 3J1eKTpOHHOe KOllb~O 6y.QeT 

HMeTb pasMepw s nonepe4HOM ce-

4eHHH, COOTBeTCTBy~~He aMn.n~

TY.QaM 6eTaTpOHHWX KOlle6aHMA no

Clle.QHHX MHmeKTHpyeMWX 4aCTI-14. 

no3TOMY cxeMw THna/16.1/ npe.Q

no4THTellbHee HCnOllbSOBaTb np~-1 
HHmeK~HM ny4KOB C 60llbWOM se

J1M4HHOi1 TOKa 4aCTH~ 1-1 Ma.noi1 .QJ1H-

TellbHOCTb~ T, nopR.QKa BpeMeHH 

o6opoTa 4aCTM~w s MarHMTHOM nolle a.QresaTopa. B 3TOM c.ny4ae AO

CTMraeTcR npHBMlleMaR nllOTHOCTb 4aCTM~ B 3llBKTPOHHOM KOJlb~e. 
HaM60nbwaR nnoTHOCTb s TaKoi1 cxeMe 11HmeK~I-1H nDllY41-1TCR np1-1 g(r0 ) 

=0. B 3TOM cny4ae pasHosecHble op6HTbl HH>J<eKTI-'!pyeMbJX 4aCTHI..\ OAH

HaKOBbl (L\r ~~ =· 0), 1-1 YBBJ1M4eHHe pa3MepOB KOllb~a B nonepe4HOM 

CB4BHHH o6yCllOBJ1BHO YMBHbWBHHBM BBllM41-1Hbl r
80 

(t) Sa npOMemyTOK 

BpeMeHJ-1 HH)I{BK~HI-1 4aCTJ.-f~ T 11 COOTBeTCTBy~~HM I-13MBHBHH~ r
80 

(t) 
ysem14BHMeM aMnnHTYA 6eTaTpOHHbiX KOlle6aHHM a in • Pacnpe.QeneHHe 

Sti 
nepeMeHHoro MarHHTHoro nonR no pa.QHycy, AJlR KOToporo Ha pa.QHyce 

vtHmeK~HOHHoro conn a r 
0 

cpe.QHee Ma rHIIfTHOe nolle g(r 
0

) pasHa Hyll~, 
o6ecne4HBaeTCR C nOMO~biO ABYX nap O.QHHaKOBbiX KaTyweK, pacno.no

meHHWX CVfMMBTPI-14HO OTHOCHTBJlbHO CpB.QHeA n.nOCKOCTM. npM 3TOM pa

AVIYC rkl ABYX KaTyweK Bbi6HpaeTCR MBHbWe r 0 , a pa.QHYC r k2 .QpyrHX 

ABYX- 60J1bllie r 0 .3.neKTPI-14BCKaR CXeMa BKJ1~4eHHR KaTyWeK TaKOBa, 

4TO B KaTYWKaX C HBO.QHHaKOBbiMH pa.QHYCaMI1 TOKVI TeKyT 8 pa3Hb1X 

Hanpas.neHKRX. B pesy.nbTaTe s o6.nacTK pa.QHycos r< rkl 11 r > rk2 
1-larHHTHbiB nOJl.R KaTyWeK Bbi4HTa~TCR 1 a npM rkl < f < f k2 - CYMMH-

py~TCR, TaK 4To npltl r kl < r < r k HMeeM I g(r) I » J g(r) I , npM4eM 

r kl "' r k2 no.Q6Hpa~TCRI TaKiti_M o5pasoM, 4T06bl g(r 0) =0. Ha MO.Qe.nH 

KO.n.neKT~BHoro ycKop~t~Te.nR OH!H1 6bJJ111 ~cclle.QosaHbl 3Kcner,~MeHTanbHO 
CXBMbl HHmeK~HI-1 nma /16.1/, B TOM 4J.1Cne C g(r

0
)=0 

14• 1• 8 3KCne

PHMeHTaX Ha6ll~.QallMCb npHBB.QeHHWB BWWe oco6eHHOCTI1 pa60TW CXBM 

ltiH)I{eKI..\111-1 3TOrO THna. 

npM Bw6ope CXBMW TMna /16.2/ .QJlR BCBX MH)I{BKTitiPYBMWX B MOMBHTW 
~ - -· 

BPB,MBHH t! 4aCTHI..\ HMBBM fst! > r ,TaK 4TO g(r 5 t
1
(t)) < g(fst!(t))/2 

H J(t) < 0. 0TC~Aa nony4aeM, 4TO AJ,<O • .Q.nR npe.QcTasneHHoro Ha 

p~t~c.2 pacnpegeneHMR nepeMeHHoro MarHMTHOrQ nOllR Ha pag1-1yce sw
neTa 4aCTI-1~ M~ H_HmeKI..\MOHHOrO canna iHr 

0
) > 0, no3TOMY 1-13-/9/ 

nony4aeM, 4TO Ar 10 > 0. Clle.QoBaTenbHO, pasHosecHbli1 pa.QHYC r ~~ 2 J.1H-
u sr 

6 meKTMpyeMOM npltl t-t 2 4aCTMI..\W YABT B 3TOT me. MOMBHT BpeMeHH t 2 
6onbWe paBHOBeCHOro ·pa.Qitlyca r st (t 2 ) 4aCTHI..\bl, HH)I{BKTHPOBaHHOA 

8 npe.QWBCTBYIO~HM MOMeHT speMeHH 
1t , T. e. f in > r (t ) , r.Qe 

1 s t 2 st 1 2 

8 

'] 

' (1~. 
\ 
• .I 

1 

' I . 
~~I 
\h . . 
' .. 
•• 

i. 

., I 

t
0 

;S,t l < t 2 ~.t0+r.3TOT 3$$BKT o6ycnosneH TBM, 4TO 3a npoMemyTOK 

f'!PBMBHI-1 T ltiH)I{BKTitlpO~aHHa,R npltl t .. t0 4aCTitl~a yMeHbWitiJla CBO~ 

3Heprltl~, nOCKOJ1bKY g(r 
8
)J(t) < 0. no3TOMY npM t= t

0
+ T 3HeprltiR 

VfH)I{eKTHpyeMOi1 B 3TOT MOMBHT BpeMBHitl 4aCTVI~bl, a 3Ha4VIT 1-1 ee pas

HOBBCHbli1 pa.QitiYC r ~nr , 6y.QyT 60nbWe 3HeprHH VI paBHOBeCHOro pagHyCa 

r ~0 "'r so (t 0 + T) 4aCTHI..\bl, 1-'!H)I{BKTVIPOBaHHOH npltl t = t 0 • 

Ec.nltl np1-1 t--t 0 paeHoeecHwR pa.QVJYC VJHmeKT~t~pyeMoA 4aCTH~w rln 
cosnaAaeT c r

0
, TO ecTb a1~0 ,.r 0 

_, r ;~ = 0, TO cor nacHo /13/ s~
0

-
.n~t~41t11-Jbl paBHOBeCHbiX pa.QHYCOB r~~~ B MOMBHTbl BblnBTa 4aCTVI~ M3 

HHmeKI.II-'IOHHoro canna 6YAYT MeHbwe r 0 npM g(r 0 ) < 0. B npoT~t~BHOM 
cny4ae, np~t~ g(r 0 ) > O,nolly4aeM Aal~ <O,To ecTb r~~~ >.r 0 .3To npVJ

BOAitiT K He06XOAVIMOCTI1 noA6opa noKa3aTenR cna.Qa n MarHHTHOro 

nonR Ha pa.QVtyce r~~ TaKHM o6pasoM, 4T06bl o6ecne4HTb o6~oA MHmeK

I.IItiOHHoro canna aa cLeT 6eTaTpOHH~X KO.ne6aHitiH npM nOCTORHHOH 

CKOpOCTVI H3MBH~tlltiR TOKa j (t I) = j (t Q), .n1160 yBeJ1114BHitiR CKOpOCTitl 

OTBO.Qa 4aCTMI..\ r~~ 3a C4eT 6o.nbweACKOPOCTI1 lti3MeHeHMR TOKa 

j(tt), C TBM 4TOfrbl CKOMneHCMpOBaTb BOSH~I<a~~ee CMe~eHitiB paBHO

BeCH<?_i1 op6V1Tbl r;~ ->f 
0

>0.8cne.QCTBMe 3TitiX TPYAHOCTei1 npe.Qn04TitiTenb

Hee sw6~t~paTb pac~pe.QeneHMe nepeMeHHoro MarHVITHoro nonR no pa.QMy

cy TaKVJM o6pasoM, 4T06bl BbJnOnHR.nocb ycnoBHe g(r
0

) < 0. B 3TOM 

cny4ae npVtpocT aMni1MTYAW 6eTaTpOHHWX Ko.ne6aHI-1H Aa~ 6yAeT MeHb

we BBni-141-1Hbl CMe~eHVIR paBHOBeCHOH op611Tbl r 10 -·r T "'r (t )-r (t +T) so so so 0 so 0 
sa npoMemyToK speMeHH r /eM. p~t~c.4/. B pesy.nbTaTe cxeMa ~t~HmeK-
I.IHVI nina /16.2/ C g(r 

0
) < 0 < g(r 

0
) MO)I{BT 6b1Tb ltiCnOnb30BaHa B 

Ka4BCTBB MHOroo6opOTHOH 11 MO)I{eT o6ecne4MTb npVteMnBMY~ nnOTHOCTb 

4aCTitl~ B (jlOpMVIPY~~eM~FI 3neKTPOHHOM KOnb~e. Ha MO.QBnH KOnneKTVJB

Horo ycKop~t~Te~H 0~§~ 
1

6blnVI VJccne.QoBaHbl cxeMbl 1-'!HmeK~Itlltl T~t~na I 16.2/ 

c g(r 
0

) < 0 < g(r 
0

) ' • B 3KcnepMMeHTax Ha6mo.QallHCb np~t~BBAeH

Hble BbiWe OC06eHHOCTitl CXeM VfH)I{BKI..\HM 3TOrO TMna, B TOM 4VICJ1e nOA

TBepm.QeHa BOSMOmHOCTb ltiX MCnOJ1bSOBaHVJR B Ka4eCTBB MHOr0060pOTHWX. 

nnOl;HOCTb 4aCTVI~ 8 ·KOnb~e MO)I{BT 6b1Tb YBeJ1H4eHa, eCnVI npltl 

ltiCnOI1b30BaHitiM CXBMW HHmeK~ItiM.THna /16.2/ o6ecne4MTb g~ 0 ) =0. 8 

3TOM cny4ae cornacHo /13/ Aa==O, TO ecTb .QnR ecex ~eHTpanbHWX 
B CB4BHI1H MH)I{BKTitlpyeMoro ny4Ka 4aCTH~ paBHOBeCHWe pagMyCW rln B 

. B~ 
MOMeHT~ t 1 BWJ1eTa 4aCTM~ 113 MH)I{eK~HOHHOrO canna 6YAYT COBnagaTb 

C r
0

, eCnl1 npH t=t
0 

HMeeM r~~ =f .TaKHM o6paSOM, npltl VJCnOnb30BaHHitl 

CXeMW ltiH)I{eKI..\Hitl THna /16.2/ C g&
0

) =0 MOmeT 6WTb o6ecne4eH pem~t~M, 
B KOTOPOM He BOSHI-'!KaeT KOne6aHHR 1..\BHTpa TR)I{BCTitl ny4Ka. ,3TH KOlle-

6aHHR HBMS6emHO BOSH~Ka~T np~-1 VICnOJ1b30BaH~I1 KaK CXeM JtiH)I{eKI..\Itlltl 

TMna /16.1/, TaK 1-1 TMna /16.2/ C g(r
0

) ,j, 0 npVI HH)I{eKI..\HVI ny4Ka 

C nOCTORHHOi1 B TB4eHitle T BeJ11t14MHOA (y(3 8) in • 

0TMeTHM, 4TO KpOMe ycnOBMR g(r 0 )=0 .QJ1R YBBnM4eHMR n.nOTHOCTVI 

4aCTM~ s Konb~e np~t~ ~t~cnonbsosaHHitl cxeMw THna /16.2/ ~e.necoo6paa
Ho o6ecne4MTb BblnO.nHeHVte e~e OAHOro ycnOBitiR: 

g'(ro)= cJg(r)\ ar r=r = 0 ' 
0 

/17/ 
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PHc. 4 

np11 8blnOJ1HeHI111 KOTOporo CKOPOCTI1 
OT8o,qa ecex QeHTpanbHbiX 8 ce4eHI111 

ny4Ka 4aCTI14 i ~~~ 6YAY,T OAI1Ha
K08biM11 8 Te4eHI1e r np11 J (t 1) =con st. 
,QeHCTBvtTeJlbHO, noCKOilbKY g(r 0 )=0, 
To B

8 
(r 

0
)= const, a 8cne,qcT8vte 

g' (r 
0

) =0 11MeeM n8 (r 0 )= const.' no-
3TOMY 8 COOT8eTCT8VIVI C 1141 np11 
· ·in J(t 1)=const nony4aeM r 8 t

1
= const. 

TaK11M o6pa30M, npvt g(r
0

) = g'(r
0

) 

=0 8 pa8H08eCHOM, pe>KI1Me, KOr,qa 
rln .,. r ,Ailfl 8Cex vtH>KeKTvtpyeMbiX 
so 0 

4aCTVIQ COXpaHfl~TCfl npvt6J111311TeJlbHO 
O,llvtHaK08~e YCI108VIfl o6XOAa VIH>KeK
QHOHHOro conna. 

4vtCJ10 4aCT11Q 8 C¢OpMvtpo8aHHOM 
KOJlbQe AOJllKHO 6~Tb MeHbWe noporo-
80rO 4HCJ1a 4aCTHQ, 8~We KOTOpOrO 

6YAYT pa38118aTbCfl a3vtMyTaJ1bH~e HeyCTOH41180CTI1. noporosoe 411CJ10 
4aCT11Q Ailfl a311MyTaJlbH~X HeyCT0~4VI80CTeH 3aBvtCI1T OT 3HepreTI14ec
KOrO pa36poca ~E/E B KOilb~e 11 11Mne,qaHCa Zk~ k KOJlbQa, KOJ111-

o• 
4eCTBeHHO onpeAeilfl~~ero 8J111RHI1e cpeA~ /KaMep~/ Ha KOJlbQO Ha 
4aCTOTe lt~ 0 , rAe ~ 0 - 4aCTOTa o6paUieHI1fl 4aCTI1Q 8 KOilbl.le; k -
HOMep rapMOHI1KVI B03MYUieHI1R niiOTHOCTVI 3aPflAa 11 TOKp/O~ ,Qnfl 3¢
¢eKTa OTPI1l~aTeJ1bHOH M8CCbl noporoeoe 411CI10 4aCT11Q o6paTHO npo-
nopQI10HaJ1bHO MOAYJ1R 11MneAaHca \Zk~ k I k \ 11 nponopQHOHailbHO 

o• i (L\E/E) 2 , a 3Ha4vtT nponopQ110HailbHO 11 (M,0 /r' )2 • Ha npl18e-
s so 

AeHHoro BbiWe aHa11113a pa60Tbl pa3.11114Hblx cxeM vtH>KeKQI111 cneAyeT, 
4TO np11 11H>KeKQ1111 ny4Ka C Ail11TeilbHOCTb~ 11MnYilbCa TOKa 4aCTHQ 
r 11 C nOCTORHHOH B Te4eHI1e r 8eJ111411HOH (y.f3 O) In yBe11114HTb 
pa36poc 6~~/r~0 6ea 3aMeTHoro yaenH4eHHR pa3Mepoa nonepe4Horo 
Ce4eHI1R KOilbQa MOlKHO TOilbKO np11 HCnOilb30BaHI111 CXeM 11H>KeKQ1111-TH
na 116.21. 

Bee 3TH coo6pa>KeHHR 6blnH y•HeHbl np11 8bl6ope cxeMbl HH>KeKQI-111 Ha 
Mo,qenH KonneKTH-BHoro ycKop~-tTenR OH.fH1. B peaynbTaTe 6blna · Bbl6pa
Ha MHOroo6opOTHaR CHCTeMa VIHlKeKQ111-1, TO eCTb CXeMa 11HlKei<QI111 T11na 
I 16. 2/ 171. 1\Ilfl 3Toro eapHaHTa HH>KeKQHOHHOH CHCTeMbl 6b1Il Hai1,qeH 
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AailbHe~WHe HS:C11eAOBaHHR no C>KaTH~ 11 ycKopeHHIO 3IleKTpOHHbiX KOilel.l. 
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Xa61-1~KHH B.M., HeaHoB H.H. 
Q B~6ope CXeM~ HH*eK~HH C 6~CTpOH3MeHA~~HMCR MarHHTH~M nOJieM 
B BAre3aTope KOnneKTHBHOrO YCKOPHTenR 

P9-82-592 

PaccMoTpeH aonpoc o s~6ope cxeM~ HH*eK~HH c 6NCTpOH3M8HA~HMCR MarHwT
HWM nOJieM B aAre3aTope KOnneKTHBHOrO YCKOpHTeJifl. 

nony4eHO, 4TO npH HH*eK~HH ny4Ka C AJIHTellbHOCTb~ HMnyJibCB TOKa 'IBCTH~ r 
BeJIH4HHa paCCTOfiHHR Me*AY op6HTaMH HH*eKTHpOBaHHbiX B pa3JIH4Hbl8 MOMeHTbl 
BpeMeHH 4aCTH~ nponop~HOHaJibHa H3MeHeHHIO cpeAHerO nepeMeHI-tOrO MartmTHOrO 
nOJIR g(r 

0
)!1J, , a BeJIH4HHa npHpOCTa aMnJIHTYA~ 6eTaTpOHHbiX Kone68HHH 

nponop~~OI-JaJibHa 1<13MeHeHHIO nepeMeHHOrO MarHHTHOrO nonA g(r O) ll.J r Ha paAHYCe 
f O BbiJieTa 4BCTH~ H3 HHll<eK~HOHHOrO COnJla. noKa38HO ,. 4TO CXeM~ ~IH)I(eK~HH, 

rAe AJIR pacnpeAeneHHR nepeMeHHOro MarHHTHOro nOJIR no PBAHYCY B CPeAHeH 
nnocKOCTH g(r

8
) > g(r

8
)/2 Ha paBHOBeCHOM paAHYCe f

8
, MOryT 6b1Tb HCnOnb-

30BaH~ npH 111-t)l(eK~HH cryCTKOB C A11HTeJ1bHOCTbiO HMnyJibCa TOKB 48CTH~ r, npH6nH-
3HTeJ1bHO paBHOH epeHeHH o6opoTa T 3neKTpOHOB a MarHHTHOM none aAre3aTopa. 
CxeMw HH)I(eK~HH c g(r 

8
) < g (r 

8 
)/2 o6ecne4HBaiOT npHeMneMy~ nnoTHOCTb 3JleKTpo

HOa B KOJlb~e npH HH)I(eK~HH A11HTeJ1bHbiX no speMeHH cryCTKOB (r >> T) 11 MOryT 
fiWTb HCnOJ1b30BaHbl B Ka4eCTBe MHOroo6opOTHbiX CHCTeM HH)I(eK~HH. 

Pa6oTa a~nonHeHa B 0TAene HOBblX MeTOAOB ycKopeHHR OHflH. 

npenpHHT 06beAHHeHHOro HHCTHTyTa RAePHbiX HCCJieAOBaHHH. AY6Ha 1982 

Zhabitskij V.M., Ivanov I .N. P9-82-592 
On. the Choice of the Injection Scheme with Fast-Varying Magnetic Field 
in Adhezator of Collectiv~ Accelerator 

The problem of the choice of the injection scheme with a fast-varying 
magnetic field in adhezator of collective accelerator is considered. It 
has been obtained that at the beam injection with the pulse duration of 
particle current r the magnitude of the distance between orbits injected 
at different time momenta of particles is proportional to· the variation 
of the average alternating magnetic field g(r

0
)ll.J ; and the magnitude of 

amplitude gain of betatron oscillations is proporfional to the variation 
of the alternating magnetic field g(r 0)ll.J, at rQ radius of particle flight 
of the injector snout. lt 1 s shown that the injection schemes, where for 
the.distribution of the alternating magnetic field-over the radius in the 
median plane g(r

8
)>g(r

8
)/2 at the equilibrium radius r

8
, can be used at 

bunch injection with the pulse duration of particle current r that is approxi
mately equal to the time of revoiution T of the electron in magnetic field 
of adhezator. The injection scheme with g(r) < g(r )/2 provide the availab
le electron density in the ring at the inje~tion o~ long (in time) bunches 
(r:»T) and can be used as multi-turn injection systems. 

The investigation has been performed at the Department of New 
Method and Acceleration, JINR. · 
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