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/1/ 
B pa6oTe 6hIII Bbl'IHCIIeH Mal'HHTHb!l! MOMeHT AHpaKOBCKOl! '18CTHUbl B CH/IbHOM 

CKam1pHOM uone. ABTOpbI Bbt6pa11H u.OTeHuHa/I B CIIeAyrorneM BHAe: 

0 • 
V(r) =I "M-i-a, 

r > r 0 

r < r 
0 

H noKa3alIH, 'ITO MBl'BHTHb!l! MOMeHT AIIH CBH3BHHOl'O COCTOHHHH MOlKeT yCHIIHTbCH H CTaTb 

o6paTHO uponopuHOH81IbHbIM He Macce 'IBCTHUbl, a aHeprHH CBSI38HHOl'O COCTOSIHHH. B pa6<r 

/2/ " l! ' Te ouparneHO BBHMaHHe Ha HeKOTOpyro, TBK CKll38Tb, HeyCTO 'IHBOCTb 3TOl'O pe3y/IbT8Ta. 

/2/ 
nanKHH H TaBXelIHA3e UOK838IIH, 'ITO TBKOl! aqxpeKT ycn/IeBHSI MBl'HHTHOl'O MOMeHTa HMeeT-

CSI y AllPBKOBCKOl! 'IBCTllllbl B CKBIISipHOM none a. OTCYTCTByeT B BeKTOpHOM. 

UellblO H8CTOHIUel! pa60Tbl HBIIH0TCSI pacCMOTpeHne BOnpoca O TOM, HBCKO/IbKO . YCTol!

/1 / 
'I.IB pe3yllbTBT .pa6oTbl no OTHOWeHHIO K Bb16opy Toll HIIH HHOl! ,jlopMbI CKBIISipHOl'O 

nOTeauaa11a. 

PaCCMOTPHM 3BAB'IY O Bblqnc11eHHH M8l'HHTHOl'O MOMeHTa AHpaKOBCKOl! 'laCTHUbl B nOTeH

unam,aol! HMe npOH3BOIIbHOl! q>O!)Mbl. YpaBHeHHe nnpaxa 6yAeT: 

L=iI y (L+eA) 
V V c!xv . V ( 1) 

U (r) = M + V (r) • 

PacCMOTpl!M Cll8'18II8 c11y,1al! OTCyTCTBHH BHemHero UOIISI A • IlpepnolIOlKHM, 'ITO 

ypaBHeHHe ( 1) HMeeT CBH38Hllble COCTOSIHHR. nonyCTHM AB/lee, 'ITO COCTOHlllle C H8HMeHb

mel! aHeprael! 6yAeT s -COCTOHHHeM, T.e. 'ITO ero llOIIHbil! Yl'IIOBOit MOMeHT paBeH ay1110. 

TorAa 

l'Ae ef,(r) , g(r) 

¢ (t) X. 
J 

g(r) (u nx. 
J 

•IEt 
e 

HO!)MHpyeMble qiyHKUIIH r 

BKIIIO'IHM Manoe noCTOSIHHOe M8l'IIIITIIOe none H , xapaKTepH3yeMoe BeKTOpllblM nOTell

una11OM 

s 



• 

A = ½ H 
I z 

2 

A =- ½ H 
2 %1 

A =0 
3 

H HallneM npnpameHlle l'i E . COOCTBeHHOI'O 3Ha'leHHSI 3HeprHB E • o6ycnonneHHoe 8THM 

noneM. nnsr 3Toro yno6Ho KnanpnpoaaTb ncxonaoe ypaaHeaae, aanncan ero B nnne 

l L+Ull L-Uh,hO. 

0 ~~KpbIB8S1, nony'IHM: 

E2-p2-U2-iy p 
0 

U'( r) 
3 

I 
V = 1 

U X + 
V V 

+ e i H ( y _L - x .J_·) + .e u H I ,j, = 0 , 
ax ay 

ITonOlKHM E= E +·s E , 1/1 =W + l'i,fJ H, OCT8Bnsrsr nHlllb qneHbl nepaoro nopsrnKa M8IlOCTJl 
. 0 ·eo> 

no OTHOIIIeHHIO K non10, HMeeM: 

I E 2 - p 2 - u 2_ i ·y p 
0 

U'(r) 3 

I uvxvl l'i,fJ + 
V= I 

+!2E oE +eiH(y.1_ -x_a_) +e u 
O ax ay Z 

H 1"1 =0. 
(O) 

0TC!Ona BIInao, 'ITO 

l'i E e 

2E 
H 

0 

+ 
N c;)!i(y...2- -x_a_)+u 1"1 c;) ~ 

o _ ____il_x a.. • o 
+ - - -N (r) 1/1 (r)dr 

0 

H nnsr MarHHTHOI'O MOMeHTa B paCCM8TpHBaeMOM cnyqae nonyqaeM cneny10111y10 q,OpMYny: 

/L = ...L ! 1- 1/3 < 1 -r > I 
2E 0 

rne 
+ - - -

< A>=f"1 (r) AV' (r)dr, 

npH'leM HHTerpaIIH>l T8KlKe Y'IHTbIBaeT cyMMHpOBHHBe no cnBHOBbIM naneKC8M, 3TO Bbipa

JKeHHe nn,i MHI'HHTHOI'O MOMBHT8 MOlKHO npencTaBHTb B npyroll q,opMe, 8 HMBHHO, ncxon,i 

H3 COOTHOWBHH>! + 
N er) cui.i>"1<;)dr=-2 fr 2g2(v d•= 

+ 
=- f"1 (r)( 1-yo)if, en dr, 

nony'IHM 

< l-y
0
>=-<a M > 

4 

OKOH'IHTenbHO BblpalKeHlie nn,i MHI'HBTHOro MOMeHTa aannmeM B Bline: 

/L = _e _ ! 1 - li3 < 1 -y > I = _!_. I 1+ 1/3<u i.i> I . 
2E 

O 
2E 

nn,i aepen>!TBBHCTCKoro naHlKeHH>! MBI'HHTHblil MOMBHT oyneT npOCTO ~ • MHTepeCHO 
_ _ 2E 

OTMeTHT~, ·'ITO OTnH'IHe 

CBH3b CnHH-OpOHT8, 

/L OT e 

2E 
o6ycnoaneHo qneaoM < u M > , xapaKTepH3YIOIIIHM 

I 'f. 

ITpencTaBnBeT HHTepec pacCMOTpeaae aToi! aana'IH B nnSI cny¼aSI ncennocKangpaoro 

nOTeanaana. YpaaHeHBe llnpaKa nn,i 3Toro cnyqag 6yneT HMeTb nun: 

(a+ M +pV )"1=0 
2 

p =1. 

KaanpnpyeM aTo ypaaaeHne 

( a + M + p V )( a- M + p V )if,= 0 

n, nponenan Bbl'IHcneansr, aHanorH'IHble npelKHBM, nony'IBM: 

I E2 -ji 2+·V 2 -M 2 -pi I y ~+eiH(y_a_ -x .J!...)+eu Hlif,=0, 
V V axV ax .aY z 

0Tc10na MO>KHO OblnO Obi nony'IBTb HHTepecy10111Bll Hae peaynbTHT, nel!CTBY>l onHC8HHbIM 

paaee cnocoooM, Ho 3)l8Cb BMeeT CMb!Cn nm1 ynpomeHHSI nony'IBTb MHI'HHTHbill MOM0HT B . 

. npenene OOnbWOil M8CCbl 'IHCTHUbl, 0603HH'IBM u = V2- M
2 

• ITonyqHM: 

V=Mv'l+.JL 
. M2 

= M + _E._ + f (_1_) • 
2M . M3 

Torna a npenene npa oOllbwoM M B KOHe'IHOM . U ypaBHeHHe ynpomaeTCSI B IIPH-

HHMaeT ann: 

E2 
- p2+ U (r) + ei H ( y -2.,_ - x _i__ ) + e u HJ.if,= 0, 

ax ay • 

MoJKao nony'IBTb ycnonne nnSI if, noncTannn paanoJKeHBe V = M + _E._ B ncxon-
. · • 2M 

Hoe ypaaaeHne n paanennn Ha M , B npenene nnSI 6onbworo M (p - l)if, =0, , T,e: 

"1=if, =1/1 . . + - ., B Mbl MOlKeM nanee paCCMH TpllBHTb O)lHOKOMnOHeHTHy10 BOilHOBYIO q,yHKIIHIO, 

<l>yHKIIH.10 <p H8B03MYllleHHOI'O ypanaeHHSI 

( E 
2 

- p 2 + U (r)) ¢ = n 

MOlKHO npencT8BHTb B Bline · <p = £ (r) XU , n03TOMY, BKII10'18SI cnaooe aneKTpOM8I'HHTHOe 

none•n Bbl'IHCIIHB n nepBOM nopSinKe, nony'IHM: 2El'iE= f<f,eu H<pd,-:-
f 'P'P d r 

MarHHTHhii! MOMeHT nnSI cnyqag ncennocxangpHoro nOTeHnn:ana 6yneT npocTo /L = ...L • 
2E 
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