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B pa6oTe CO,!1,ep)KaTCff TeopeTH'-leCKHe HCCJie,!l,OBairnff ll '-IHCJieHHhlll 

pac'-leT 3cpcpeKTa, KOTOphIH BO3HHKaeT B YCKOpHTeJihllhlX ycTaHOBKax C 

aapttautteii MarIIHTIIOro IlOJiff /UHKJIOTpOHhl, cpa30TPOHhI/ npH H3MeHeHHH 

rny6HHhl BapttaUHII B,!l,OJih pa.IJ,ttyca YCKOpHTeJiff. TipttBe.IJ,eHhl aHaJIHTH'-le -

CKHe Bhipa)KeHHff ,!l,Jlff pac'-leTa 3Toro 3qJcpeKTa. 8 Ka'-leCTBe HJIJIIOCTpaUHH 

BhIIIOJIHeH pac'-leT 3qJcpeKTa pacumpeHHff 3aMKHYThlX op6HT ,!l,Jlff THilll'-IHO -

ro ceKUHOHHPOBaH11oro H3OXpOHHOro UHKJIOTpona /Me30HHOH cpa6pHKH/ 

B 3OHe KOHe'-IHWX pa,!1,HYCOB. 

1. 3aM1<11ymaJ1 op6uma a nepuooutJec1<ux 
nO/IJIX 

I 1.2/ 
l13BeCTHO , '-ITO B nepHO,!l,H'-leCKHX MarHHTHhlX IlOJiffX BH,!l,a 

r 
II ~ II ( r) f / + 1: ( r J sin r N <f, - K ln - ) 1 

z r /1/ 
0 

cpe,!1,Hllll pa,!1,nyc 3aMKHYTOii op6HThl JaBHCHT OT 3aKOHa H3MeHeHHff Ba· 

pnauntt MarHHTHOro IlOJiff < ( r) H onpe,!1,eJIHeTCff ll3 Bhipa:>KeHHff 

r C c, e II ( r C ) • r C • I\ ' /2/ 

r,!l,e r - HMilYJihC '-laCTHUhI, r c - cpe,!],HHH pa,!],nyc JaMKHyToii op6HThl. 

EcJIH aJHMyTaJihHO - CHMMeTpll'-IHaff '-laCTh MarHHTHOro IlOJiff COOT -

r n 
neTCTByeT JaKony II = (-r -) H , aenn4n11a A B nnHeiinoM npn6nn)Ke -

0 0 

Hllll HaXO,!1,HTCff H3 Bhipa)KeHHff / 2 / 
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>. 
1 
-+ 
2 

d ln" 
"2 +n+~ 

2N 
2 

1 
+ 0 ( N4 ) /3/ * 

1-13 /3/ HerrocpeACTBeHHO cneAyeT, qTo IIPH BhIIlOITHeHHH ycnonm1 

r d" 
1,5 + n + - -- ~ 0 /4/ 

c dr 

HMeeT MeCTO yMeHhllleHHe BenHqHHhl ,\ H BCITeACTBHe 3TOrO paCWHpeHH.11 

3aMKHyTOH op6HThl IIPH He3HaqHTenhHOM H3MeHeHHH BeITHlJHHhl BapHaUHH 

t,.,.E I'!. r 
-- ""-(1,5 + ri)- . 

E r 
/5/ 

TaKHM o6paJOM n CTaTHqecKOM pe)KHMe IIpH HanHlJHHgTpHUaTenh· 

Horo IIOKa3aTem1 CIIaAa AITH BapHaUHH MarHHTHOro rrom1 (-/;- < 0} npo

HCXOAHT ynenHqeHHe 3HepreTHqecKoro wara B COOTBeTCTBHH C Bhipa

)KeHHeM: 

rAe 

t,.,.R 

t,.,. r 

1 

]+n 
r d,\ 

J+n+-y; -y;: 
p dL 

1 +n ++-s=T-;;; 

/6/ 

- K03qlqJHUHeHT yrrnoTHeHHH op6nT B 

A dr 
cnyqae de/ dr -1, o ' t,.,. r 

de 
- 3HepreTHqeCKHH war op6HThl IIPH -;r; = 0. 

CoOTBeTCTBy101uee 3HaqeHHe nenHqHHhl 
r · d >. 
T; dr orrpeAenHeTC.11 H3 Bbl· 

pa)KeHHH /3/. 
,,·d: 

2. ,lfUHQMU'leCl(UU peJICUM 

B CBH3H C TeM, qTo B peanhHhlX ycKopHTeITHX IIpOHCXOAHT MeA· 

neHHoe uarrnLrnanHe op6HThI B 3ouy, rAe d" / d r oTnHquo oT uyn11, 3qi-

* YqeT 
UHeHTOB: 

BhlCIIIHX rrpH6nm1<eHHH AaeT ueKoTopoe yToqueHHe K03qJ4lH-j , d ln" 
1 1 1 ,5 +·n + dTiir 

A ~ l + 4 + 2 n ' • /3/ 
2N 

4. 



cpeKT pacnmpeHHH 3aMKHYTOH op6HThl npoaepHJICH 'IHCJieHHO Ha 3BM 

pemeHHeM CHCTeMbl ypaBHeHHH B U:HJIHH.D:PH'leCKH~ KOOp,IJ;HHaTax / 3/ 

r" - --- -
r 

e r'. 2 z' 2 ½ 
r=--(1+--+--) [(r 2+r' 2)H -pc ,2 ,2 z 

, "' e r - z • 
- r'z'H - rz'H ] + --(]+.-· + --)(r 2& - r'r&_,1., ) , 

z <p {3pc r2 ;.2 r 'I-' 

/7/ 

e r'~ z'-2 2 
.+ - (1 + -- + -) ( r & - z 'r&,1., ) , 

f3pc r 2 r 2 z 'I-' 

dr ➔ 
r.n:e 

, 
r . = & - YCKOpHIOIU:e e none' p '. p C • HMilYJihC H CKO· 

dE 
pOCTh qacTHU:hI, H3MeHeHHe 3HeprHH Bhl'IHCJIHJIOCh no cpopMyJie -- = 

d¢· 

= e (r'li, + r&,1., + z'& ), 
r 'I-' z 

npn11eM Y'IHThIBaJiaCh TOJihKO R'.OMilOHeHTa 

& ¢ . Ha p1_1c. 1 npnae.n;eHhI · pe3yJihTaTbl 11ncneHHoro pac11eTa ,n;nn napa

MeTpoa, 6JIH3KHX K coopy)KaeMOMY B_ HaCToniu:ee BpeMH H3OXpOHHOMY 

U:HKJIOTpoHy SIN I 4/ • 3aKOH H3MeHeHHH rny6HHhI aapnau:nn a,n;onh 

pa,n;nyca 6LIJI npHHHT 

.f O . TT 

E(r) = -[1 + cos -(r.-r )]. /8/ 
· 2 d o 

IIpe,n;eJibHaH KHHeTH'leCKaH 3HeprHH w =, 518 M3B, r O = 443 CM, 

d = 53,5 CM, 
C 

.r . = -· 
00 (u =575,26 CM, w - H3OXpOHHaH yrnoaan 

11acTOTa, N =8, 11 W = 2 M3B/o6opoT. Pac11eT B~In<~fHeH . .n;nn ,n;ayx 

3Ha'leHHH yrna cnnpaJibHOCTH MarHHTHOro IlOJIH ( tg a = - ) , a = 
= 36 ° H 45 ° K 

3cpcpeKT pacnmpeHHH op6HT' KaK H c~e,n;oaano O)KH,IJ;a Th H3 JIHHeiiHOH 

TeOpHH, He 3aBHCeJI OT yrna a , BeJIH'IHHa KOToporo BJIHHeT TOJihKO Ha 

qacTOTY aKCHaJihHbIX KOJie6aHHH. HeKOTOpoe BO3pacTaHHe qacTOThl 
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aKcnanLnwx Kone6annA n 30He pacrnnpeHHH op6nT He orracno H3·3a 

Manora KOnH"Y:eCTBa o6_QpOTOB n MO)KeT 6LITL CKOMileHCHPOBBHO perynn

pona1meM yrna a . HapyrneHHe H30XP0HH3Ma B '.)TOA 30He T8K)Ke rro.n

.naeTCH perynnponKc ,rrpn rroMomn KoppeKUHH cpe,n:Hero 3HaY:emrn Mar

mnuoro rronH II ( r) 
lfa pnc. 1 cne.nyeT, lJ:TO 3q>qJeKT Il03B0nHeT pa3,n:enHTb 3MHTT8HCLI 

IlYY:Ka Ha HeCKOnLK0 caHTHMeTp0B. <I>opMa 3MHTTaHca rrpH 3T0M rrpaKTH· 

Y:eCKH coxpaHHeTCH. 

3a,c.1110'-le1tue 

3qiqieKT pacunipeHHH 3aMKHYTLIX op6HT MO)KeT 6LITL C ycrrexoM 

HCil0nb30BaH .nnH BLICOK03qJ(peKTHBHOro DLIB0,D;a Y:aCTHU H3 YCKOPHTeneA 

C BapuauneA MarHHTH0ro rronH. MeTo.n BLIB0,na 0CH0BaH ua H3MeHemrn 

p di, 
K03qlqJHIJ,HeHTa yrrnoTHeHHH op6HT ( T, -d-) B 30He KOHeY:HbIX pa,nnycoB 

C Il0MOIUbffi H3MetteHHH KOHqJHrypall,HHP MarHHTHOro rronH /rny6HHhl 

napnaunn/. B 3TOM cnyqae 0TCYTCTByeT Heo6xo.nnMOCTb B03,D;eHCTBHH 

Ha CB060,n:HLie KOne6aHHH HH3lliHMH rapM0HHKaMH nnn noKanLHhlMH 

Heo.nnopo,nH0CTHMH B CTPYKType MarHHTH0ro rronH. TI03TOMY 0CH0BHLIM 

rrpenMymecTB0M 3Toro MeTo.na HBn.HCTC.H coxpaue1rn:e 3MHTT8HC0B 

nyY:Ka B rrpouecce pacrnnpeun.H op6HThI. 3TOT 3qiqieKT MO)KeT TaK)Ke 

0Ka3aTLC.H none 3HLIM rrpn IIH)KeKIJ,HH lJ:BCTHU B KOnLIJ,eBLie UHKn0TP0Hbl 

KaK MexaHH3M OTKnoneHHH lJ:BCTHU OT IJH)KeKTOpHOH rrnaCTHHhl. 
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