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_PacCMOTpliM .llBll)!(eHHe TOHKOI'O 83HMyTanbHO CliMMeTpll'lHOI'O aneKTpOH

HOI'O .Konbua B Mai'HHTHOM none, npe.ncTaBmuomeM co5oii cyMMy HyneBoii 
; * 

H nepBOii I'8pMOHHK, OTHOCHTenbHO nepeMeHHOii Z BeKTOp-noTeHUHan 

nonsr HMeeT O.llHY KOMnoHe.IITy: 

B.II Hzr* 
A~* = --2-- (l + a.sin K z * ) . (I) 

·3.necb a - rny~nHa Mo.nynsrunn nonsr, K= 1: ,\ *- npocTpaHCTBe.II.IIhlii 

nepHO.ll M8I'.IIHTHOI'O nonsr, l1H.neKC ( * ) noKa3hiBaeT, 'ITO BenH'lli.IIhl OT.IIOCSIT

CSI K naoopaTOp.IIOii CHCTeMe KOOp.llliHaT, 

B CHCTeMe Koop.nn.HaT, .llBHmymeiicsr c nocTosr.aHoii CKopocT6IO, paB.aoii 

.aaqanbHoii. npo.nonb.aoii cKopoc. Tll Konbua ( V < *> ) npn BneTe B ro¢pnpoBa.a-
z H . 

. .aoe none, .nnsr ( 1) HMeeM: 

· BH Hz r 
A ~ =-. -

2
-·- ( 1 +a sin i/J ) • 

3.necb k = KY zH 
( *> 

w = kv zH 

(2) 

1 

Vl- v~*~2 
-2-.-
c 

Hanpsrme.II.IIOCTH aneKTpOM8I'.IIHT.IIQI'O rronsr, COOTBeTCTBYID!IlHe ITOTe.II-

. unany ( 2), 5y.nyT paBHhi: 
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BH 
E¢ 

BH 
H 

r 

BH 
II 

z 

. a .r cu H z -- cos tfi ' 
=- 2c 

-
arkHz ostfi, 

-·- c =- --2 

;": H (1 ;- a sin tfi ) • 
. ·.Z 

§ 1. AmtlKeHRe onHoil: qacTiiUhi 

(3) 

; 

Hail:neM CHatJana TpaeKTOpRIO JlBRlKeHRSI OJlHOii ttaCTHUbl B nonSIX Bl!Jla 

(3), He yttl!ThiBaSI BnHSIHRSI C06CTBeHHOI'O nong SapSilKeHHOI'O KOnbUa. 

YpaBHeHHSI JlBHlKeHHSI 6yJlyT HMeTh BHil! 

~=!_!ft. ra2 y~-- [--\-- _!4 ( l · .1. ) 2 ] l d r d v · +a SID 'I' - -- ....:=...<-, (4 ) . y dt dt a 
d t 2 4y r r H 

2 {32 2 ka 2 l ' d z .!!I. 
d 

2 
z __ ci c H Y H [ 1 + _r _ (l + a sin tfi ) 1 cos tfi- y '(IT Tt- ' 

dt2- 4y2 rii · 

f3 2 2 
d y H YH cu 
-- =a ---'----'--
dt 4 y 

Opn HattanhHbiX ycnoBHSIX 

r2 
[ 1. + -r (l + a sin tfi) ] cos tfi 

rH 

t = 0, r = rH z = 0, vr =0, vrp=VrpH =V 
H 

4 

v = o. 
z 

(46) 

(4c) 



3gecb ucnonbsosaHo onpegeneHHe 

e H,.rH 
f3H= (3rfos. =----

m0 c 2 y H 

'(5) 

H 38KOH COXp8H9HHH OOOomeHHO~O 83HMyTanbHO~O HMITynbC8 

f3iH Yu r 2 . 

f3 ¢ r Y = -2~-- [ l + -rH-2- ( l + a sin if! ) ] • (6) 

CpaBHHBaH ( 46) H (4c), nony'IHM: 

( ck 
y -+(3 

(U z (7) ) = cons:t. 

ck l 
(;)=~· 

~"zH 

flpH penHTHBHCTCKOfi CKOpOCTH BneTa ( y •» l) COOTHOmeHHe (7) 38ITH-. 
z·H 

meTCH B BHge 

(8) 

· TaKHM o5pasoM, npu gsn:lKeHHH 'laCTHUhi B nonHX snga (3) cymecTsy

eT, KpOMe o6o6meHHO~O 83HMyTanbHO~O HMnynbCa, eme BTOpOfi HHBapH8HT 

(7) I gaiOmHii: npOCTyiO CBH3b SHep~IIH '18CTHUhl C ee npog·onbHOH CKOpOCTbiO. 

B ypaBHeHHHX ( 4) nepeii:geM K . 6espasMepHhiM nepeMeHHhiM: 

dp • dT/ 
T=cut, p=kr, T/=kz', -=p, --=1/, 1/J=r+T/• 

dr dr · 

d ( • ) d --= l+T/ --. 
d r . di/J 

(9) 

i1MeH B BHgy (fl), nony'IHM HS (4): 

n2 2 
t'H PH 1 p 2 ] 
---- [ - - -- ( l + a sin if! ) , 

4 p8 PH4 
(10) 
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~=- a{l~(l+~f ,[ 1 + ~-~l;a_,sin¢f)]cost/J. • 
d¢1 4 Ai .. ! 

(ll) 

nonyCTilM: 
;' 

a« 1. (12) 

Pe!lleHne ypaBHeHHSI (1 0) c y'l~TOM · '!neaol3 "'a 2 _6y.ne/l/: 

p = p +a[Asin¢1- }-_ sinq¢1] +a
2 1 8 1 (1:_-_cosq¢1) +8 2 ('cos2¢1 -cosq¢1)+ 

H . q . .. 

+ 8 3 [cos 0-q ) ¢1 -cos q ¢1] + 8 4 [cos (1 + q) ¢1 - cos q ¢1] +. 

+ 8 [cos2q¢1- cosq¢1] 1. 
. 5 . 

3.necb 

A 

8 
2 

2 PHq 
2(1-q2) 

q2 A 
=-

2 
16(1- ~) 

4 

2 1 
PH _ ~ +~(1+-2), 81"'--~ 4 4% q 

q
2 

PH 3 q2 A 2 
-----+- ' 

32(1- ~) 16 q2 
pH(l- -) 

4 4 

8 =- q A + :!.__ 
q A2 

a 4 {l-2q) 2 Pg 0-2q) ' 

qA 3qA2, A2 
84= - ' 86 =-

4(1 +2q ) 2% O+zq) . 4q2pH 

6 

(13) 

(14) 



2 
q OllpenenSISTCSI H3 ypaBHSJIHSI 

ilOllCTaBnSISI ( 13) B ( 11) H HHTerpnpyg, rrony"'HM: 

2 2 2 a 2{3 2A 
a{3H a{3H H 

7]= -- (cos!fr-1) + --- sin2!fr + Hi n.. 
2 32 rH 

2 2 
+ ~HA _ [ ~n{l-q)t._ _ 

2 
4q Pn (1-q) 

ilonOJKHM 

sin {l+q)!fr 
2 

(l+q) 

sin2!fr t 

-

(15) 

(16) 

] if; • 

{17) 

3TO ycnOBHS 9KBHBaneHTHO w>>w , rne w - napMopoBa qacToTa. 

BbipaJKaSI ( 13) n ( 16) KaK cjJynKUHH BpeMenn, rrony"'HM c yqeToM qneHoB 

2 .. a 1 < -~a; 

p 
q ""a): 

2 2 
p=p [1- ~sin qr+ ~sin r-~ (1-cosq r)], 

H 2 2 8 
(18) 

KoMrronellTbi CKopocTH H8XOllSITCSI H3 ( 18), KOMilOHSHTa 

7 



2 
a 2 2 a q 

{3 =(--q- sinqr+ ~ sinr- -- sinqr}p 
r 2 2 8 - If 

{Jz 

a {3 2 c(!R4 2{3 2 . 3- 2 
H • ~-'H a H 2 . a {3 

--- smr + --- cosr + -- {l-4{3 ) cos2r-~ 
2 4 16 H 16 ' 

' 

(19) 

2 2 

{3 [ 
a f3n . 

..l.= {3 1- --- (l-cos2r)]. 
'1-' H 16 

§2. Y'leT BsanMoneilcTB!HI 

PaccMoTpHM Teneph nBinKeHne '!aCTHUbi B ro!jlpnpoBaHHOM · MarHHT-

. HOM none C y'leTOM C06CTBeHHbiX nonei! 3apmKeHHOrO KOnbU8 0 K8K CTBTH

'IeCKHX, TBK H o6ycnoBneHHbiX llBHIKeHHeM BO BHeWHeM none. 

Co6CTBeHHOe none 83HMyTanhHO CHMMeTpH'IHOrO sapgJKeHHOrO KOnhU8 

B Bbi6paHHOH CHCTeMe KOOpJlHHaT onHCbiBaeTCg noTeHUHanaMH: 

~=Ja(t,x')G r'd
2
x', 

1 

A¢=! J.i ¢ (t ,~' )G 2 r'd
2
x', 

A l J· ( _.,)G 'd2, = - J t ,x r x , 
r c r 2 

A l J. ( ... , )G , d2 , =- .1 t,x 1 r x. 
z c z 

-> -> 

3nech U - nnOTHOCTh aneKTpOHOB B KOnbUe, j =U V • 

271 dp, 
Gl =jR. 

271 
cos(¢-¢1_ d¢' • 

G =J-if ~ 
2 0 

2 2 2 2 
R =(r

0
+x'1 ) +(r

0
+x

1 
)-2(r

0
+x 1 )(r 0 +x;)cos(¢-cp')+(x 2-x'2 ), 

8 

(20). 

(21) 



r 0 - 6onblliOH pa.QUYC KOnbU8 1 X 1=r· -r 0 1 x 2 =z-z O - KOMITOHeHTbl OTKnoHeHUSI 

KOOp.QUH8T qaCTUUbl OT UeHTpa ceqeHUSI KOnbUa. 

B KaqecTae napaMeTpa ManocTu ucnonbsyeM aenuquHy a 

I -S.a). 
pr 

f1onmKUM 

(22) 

I'.Qe aH- HaqanbHOe 3HaqeHUe nnOTHOCTH, l13 ypaBHeHUSI HenpepbiBHOCTU 

HafiaeM 

(23) 

rae 

f1pu STOM CKOpOCTU onpe.QeneHbl U3 ( 13) U ( 16) • 

l13 ypaBHeHUH .QBU)I{9HUSI .QnSI mo6ofi qacTUUbl B KOnbUe nonyquM 

ypaBHeHUSI .QnSI OTKnOHeHUH KOOp.QUHaT OT UeHTpa ceqeHUSI. nng STOI'O nono-

)I{UM 

(24) 

BenuquHhi Po Yo xapaKTepusyiOT .QBU)I{eHue 

ueHTpa ceqeHu~ KOnbua u npu ycnoauu 

fl:L«l (25) 
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onpetlensno~csr Bhipa)KeHHSIMH (18) 1 (19). 3tleCb 

e
2

N L = fn 8rH 
a ' 

(26) J.t= 2 

1T rHmoc y H 

N -'Inc no 'laCTHU B Konhue, y 2 = __]__ 1 V =V =f3 C - 'Ha'lanbHasr' 

H 1 -f3J cpH H 

CKopoCTb ueHTpa, a - patlnyc Kpyroaoro ce'leHHSI KOnbua. 

llnsr OTKnOHeHHSI KOOptlHHaT 'l8CTHUhl OT UeHTpa Ce'leHHSI KOnbUa 

HMeeM C y'li:!TOM (23) H (24) cnetly!OIIlYIO CHCTeMy ypaB¥eHnii:: 

1 dy dp {3r~,2 o YH YH aA;p A¢ 
71 = ___ -- +_.:t:_ -{3-l. {3 -- (1 +a sint/1 )+J.t -{ {3-l.( -- + --)-

1 y dr dr p '+' H p y y '+' ap p 
H 

a<IJ' aA' aA' aA' _ {3 ( r z ) r l •• 
~- z ------ --- -p 
ap a., ap ar 0 

7l =-L .!.!..L_ ~ _ ~ 0 
PYH YH a<IJ' au 

2 y d T d T 2 {3 cp f3tr_ -- COS tP + J.t - { - - + f3 ~ + 
~ Y Y a., ¢ a., 

aA, a A' a A' 
+{3 (-"---z)--~l-71 

r a., ap ar 0 

3tlecb f3 o P y 
H H H 

!3¢ = 2py 

0 
f3 =-H 

eHzrH 

m c
2

yH 
0 

p2 /-tYH ' 
[ 1 + -- (1 + a sin t,U )] - -- A¢ , 

p~ y 

{3H = {3 ~ - ~-tA ¢ H ' 

10 
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A' r 

A' z 
l 

--- ff3' (l+f')p' G d77' d77' , 
2 7T(ka)2 z . I I 2 

{32 2{32 a ll a H 
f '= -- sin(¢ + 77' )- -- cos2(¢ + r]' ). 

2 0 2 16 0 2 

LlonyCTHM; 

y' 
-« l 
Yo 

BBeAeM HOBbie nepeMeHHbie: 

(28) 

(29) 



2 2 4 af3n - af3 _ 
7J = 7J +-no--[ cos (r+7] )-cosr ]+ __ _!L [ sin(T+TJ )-sin r]-

2 2 "' 2 4 2 

a2{34 . a2{32 
___ H [sin2(r+l] )-sin2rl+ __ H_[sin2(r +7]

2 
)-sin2r]. 

8 2 32 
(30) 

2 2/3.4 
- a {3H [ - ) a H r - ) y'=y' +Y .. 1-- sin(r+7j )-sinr- cos(T+7J

2
)-cos r + 

u 2 2 4 

2 4 2 2 
a f3n a {3 H -. 

+ -
4
-- ( CO!' 2 ( T + ii 2 ) -COS 2 r)- -- (COS 2 ( T + TJ ) -COS 2 T )} • 

16 2 

3JleCh 7J I t 1]"
2 

, y - Me]lneHJible nepeMeHHbie. flOJlCT8BHM (24) 

II (30) C ytteTOM (29) B ypaBHeHHSI (27). l1MeeM B BHJly, 'ITO += -?-= %-
p 7J1 7J1 

a a a 1 > H --=--=--;:•-.;-• T.K.p =p (r), 7J =TJ (r) cornacao (18. IlpoBe-a71 aTJa a71 !!!12.... o o o o 
. 2 di'J2~ 2 

JleM ycpe]lHeHHe IIO 6I>ICTpb!M Kone68HHSIM C TO'lHOCTh!O JlO ttneHOB "'a 

IIpH 9TOM Me]lne!IHbiMH CKOpOCTSIMH (if I 

JleM npene6peraTh. 

~ 
2 

) H HX IIpOH3Be]leHHSIMH 6y-

B peayrihTaTe. B nHHeliHOM no ll npH6nH)KeHHH nonyttHM cneJlyiOIIlYIO 

CHCTeMy ypaB!IeHHli ]lnSI Me]lneHHb!X nepeMeHHbiX: 

{3 02 
H -

7J1 +-2-711 

o2 2 a2{34 
ll7J1 [ l {3 H (ka) (L- .a_+ f) +--H (l-£2 )) ' =--- -2 + 2 2 1 8 
(ka. .) 2 YH PH Pn 

-7J2 2 4 
7J 2 =!l[-- ( l a {3H 

(ka) 2 -2 + --+ 
y li 8 

2 

f3~ (ka)
2 

f 3 )-

12 

4 
2 0 

a f3n f ] • 
4 

(3la)' 

(3lb) 



3necb 

5(-2 -2) 
f 1 = ..\.. [ L-2- 711 +'7 2 . ] f = ~ [ L-2-

.., 4( ka)2 ' a 2 

7j2+Ti2 
--1--=-2-] t 

4 (ka )2 

00 

f 2 =2cos~ 2 I 
n=1 

J2n-1(ka) 

(ka) 2n-1 

1 a -2 -2 2n ] 
- -- [ ( 71 1 + 71 2 ) Cos 2 n t/1 
2n aij1 

1 a [(-2 -22n-1 J2n-2(ka) 

(ka) 2n-2 
-· --- 7[ 

1 
+ '7 

2 
) Sin (2 n -1 ) t/1 ] , 

2n-1 a'1 1 

(32) 

00 J (ka) 
2n-1 2n . 

( - 1 ;; 2
1 

- 2) cos2ntfr] f 4 = 2sin ;;2 [ka L J (ka)-J 
0

(ka) +cos~ -I 1 2 n=1 (ka) 2n-1 
v ., + '7 2 2n + 

- -
oo J 2n-2 (ka) _ 2 _ 2 2n-1 

+ 2cos71 [-sin'7 +I ---:---:-- ( V7J 
1 

+ '7 
2

) 
2 2 n=1 (ka) 2n-2 

sin (2n- 1) t/1 
-------1. 

211-1 

~2 '7 
J n(ka) ... «l>YHKilHH Beccensr, sino/= , cost/!= 1 ..! I1ccnenysr 

o6i,1qHbiM cnoco6oM ypaBHeHHSI 
yij~+ii; yij~+ij~ -

( 31 ) Ha ycTofiqiiBOCTb B6nH3H '7 1 = 0 

7i
2 

= 0 , nonyqHM ycnoBHSI «i>oKyCHpOBKH: 

' 4 
1 a2 f3 o J 1 (ka) 

- + _:::..JL_ [ 1-2 --- ] + 
y2 8 ka 

1I 

2 
3f3o ( ka)2 5 

H ( L- -- ) }, (33) 
3 

, 2 o4 

a f3H 1 
-

8
-, [2kaL J 1.(ka)-1 ]> ? + 

,IJ 

o2 
2 

{3 H (ka) (L-2) 

2p; (34) 

13 



Euno rrpoBeneno 'lncnennoe pelllenne cncTeMhi ypaBnennii (27) na 3BM. 

Pe3ynhT8Tbl pac'leTa rronTBepnnnn Hanli'llie ycTOH'lliB~IX KOne6aHiiH OTHOC!i

TenhHO ueHTpa IIpli 3Ha'leHiiHX rrapaMeTpOB1 ynoBneTBOpHID!IIIiX ycnOBiiHM 

(33) li (34). 

¢OKYC!ipOBK8 B pannanbHOM HarrpaBneHiili o6ecrre"'HB8eTCH onHoponHbiM 

MarHiiTHbiM rroneM. Y cnOBiie (33)- 06bi"'HOe 1 OHO 38BiiCIIT OT ,Benli'lliHbl on-

nopoaHoro MarHIITHoro rronH II "'Hcna 'laCTIIU n He 3aBHCIIT OT y z n 

l.JTO KaCaeTCH IIpononbHOrO nBII)I(eHIIH1 TO, K8K BlinHO !i3 (3lb); MOny~

nHUliH BHemnero rronH c y'leToM BnHHHHH co6cTBeHHoro rronH Konhua rrpii

BoniiT, c onnoii cTopoubi, K co3naniiro rroTenunanhuoii HMbi B npononhHOM 

HaiipaBneHIIH, C npyroii - yMeHb!IIaeT MarHIITHOe CTHrliB8Hiie TOKOB. 
/2/ (ka) 2 l 

DpH o6hi"'HOM ycnoBIIII L << -- cooTHO!IIeHIIe (34) 6yneT 
2 y2 

IIMeTb Blln: 
2 o4 , 

~_!_!!._ [ 2 ka Lj 
1 

(ka) -1 ] > 
8 

PH H 

l -. 
y2 

H 

(35) 

KaK BHnHo 113 ( 34) 1i ( 35 ). 1 B ycnoBiie rrpononbHOH QJOKYC!ipOBKii "'RCno 

"18CTIIU He BXOnHT1 rny6uHa IIOTeHURanhHOH HMbl IIpOIIOpUliOHanhH8 y (k=K Y. ), 
ZfJ Zfl 

MexaHII3M rrpononbHOH ljloKyCHpOBKH rrpencTaBnHeTcH cnenyro!IIRM. 

Don neiiCTBIIeM BHe!IIHero E cp - rronH B Bbi6paHHOH nBII)I(Y!IIeHC51 C!iCTe

Me KoopnuHaT, C onHOH CTOpOHbi, MeHHeTC51 auepr!i51 "18CTiiUbl cornaCHO IIHB8-

pli8HTY y = J __ ; C npyroii CTOpOHbl 1 B03H!iK8eT paniiaUiiOHHOe rrone/
3/, 

l + ,B z 
rrporropuiionanbnoe ·mcny 'laCTIIU II ycKopenuro crycTKa KaK uenoro · 

pan. 1 a A z 
( E z =- - -a--"" -·z N). P aniiauuoHHhiM rroneM na3biBaeTc5l 'laCTh co6-

c t 

cTBennoro rrong crycTKa, o6ycnoBnennag ero ycKopenneM. 

PaccMOTpu:vr cny'laH ka< l. B MeCTax, rne crycTOK TOpM031iTC51 

BHe!IIHliM rroneM, paniiaUIIOHHOe none ycKOp51eT "18CTHUhi. l.JaCT!iUbi, uaxong-

14 



niHecst Bnepe.nn ueHTpa, Tst:lKenee, "!eM ueHTpanhHbie, T.K. < f3 • zo 
IT osToMy pa.nHaUHOHHoe none ycKopsteT HX MeHhme,· 'ISM UeHTpanhHYIO ."'ac

THUY• B MecTax, I".!le c!"yCTOK ·YCKopsteTCSI BHeiUHHM noneM, pa.n·HaunoHHoe 
. .· . . . 

none. TOpM03HT "18CTHUbi, lfa.CTHUbi 1 H8XO.!lSI!llli8CSI Bnepe.nH· USHTpanbHOH, 

ne!'"'e, T;K. f3 z > f3 z • lloaTOMY p8Jlli8UHOHHOe none TOpM03HT HX CHnh-
. ' 0 

Hee, '18M Ue!ITpanhHYIO "18CTHUY. 

803HHK88T 06bi"'HbiH M8X8HH3M ~OKYCHpOBKH HB CTOSI"'SH BOnHe, BenH

E 2 
"'UHa KOTopot"o onpeJJensteTCSI OTHOIUeHneM T"' YzH· 

YzH 

TaKHM o6paaoM, npn JlBH:lKeHnH aapst:lKeHHOI"O penstTHBHCTCKOI"O KOnh

ua B I"O<jlpHpOBBHHOM MBI"IIHTHOM none B03HHK88T . npH onpeJ]eneHHb!X ycno

BHSIX nOT8HUU8nhH8SI SIM81 o6ecne"'HB8IO!ll8SI <jloKyCHpOBKY KOnhU8 B npOJlOnh-

HOM HanpaBneHHH • 

. Ha ycnO!'lHSI yJJep:lKaHHSI no HoB npn nepeMeiiHbiX ycKopeHHSIX aneKTpoH-

., . 
HOI"O KOnbUa B cnyqae, KOI"J]a "'~CTOTa B03J]8HCTBHSI nonst ( 0 = K V * ) 

2 zH 

MHOI"O 6onhme "18CTOTbl HOHHb!X KOne6aHHH ( 0 2 = e N ) , HBXOJlHM: 
1 rrr 'a2 M y 3 

· 0 . ·zi 

T,e. !'ny6HII8 MOJlynstUHH nonst He 38BHCHT OT "'HCna aneKTpOHOB B KOnhUe. 

B aaKnro"'eHne 6nf!I"OJlapro A.r. BoHq-OcMonoBCKOI"O aa nHTepec K pa- · 

6oTe n noJJnep:lKKY,, C.H •. Bo!'JJaHony aa npoBeJJeJIHe pacqeToB. 

ITpuno)KeHne 

. 3Ha"'8HHSI HeKOTOpb!X HHTet'panoB, BCTpe"'aiO!llHXCSI npH Bbi"'HCneHHH 
I 

<jlyHKUHH f I ' f 2. fa f 4 

15 



2.-- 1--2-':""2 --
F 1 = 

2 
ff ( 11 .:.. 11 ' )I fn 8 P - - [ ( 11 ...:. 11 ' ) + ( 11 - 11 ' ) ]} d !1 ' d 77 ' = 

17 
(ka) . 1 1 , H 2 1 1 2 2 · 1 2 

= 2~1 [ L-
4(ka) 2 ] • 

F
2

= · 1 
2 fflfn8p -L[(1j1 -~/+<77-2~~'2 )

2

]lcos(!i"2 _:;'2 )d~'1 d;; 
TT lka) . H 2 · 

· 2 · 2n 
= (ka)2 [kaLJ1 (ka)-Jo(ka)+ cos~2-i J (ka) (y'~+~2J cos2n!fr - . n=1 2n-1 . 2 1 2 ]cos77 2 + 

(ka) n- n 

2 _ oo (y'- 2 ::2 2n-1 

+ ---
2 

[sin77
2 

.:..}; J (ka) i+ 11:;r) -· _sin(2n-1)lfr] . _ 
( ka) n=1 2n-2 ( ) 2 --- · Sln7l ka n-2 2n-1 2 

1 . - ·1· 2 - - 2 .. - - . .' -
F

3 
=----offl&.8p - __:.[(~ -7j')+(77 -77') ]I sin(77 -77' )d7j 'd77' = 

17
( ka) H 2 1 1 2 · 2 2 2 · 1 2 

2 
= (kaf [ kaLJ 1 (ka)-J o(ka) +cos?J:- I J2n-~ka) 

n-1 - (ka) 2n-1 

2 _ oo J 2n-~ka) 
+ -- [-sin 71 +}; 

(ka)2 · 2 n=1 (ka)2n-2 

- 2 - 2 2n-1 
<v'771 +7]2) . 

2n-1 

18 

(y'ii/+~: fn cos 2nlfr ]sini + 
2n 

sin (2n-1) lfr ] cos~ • 
2 



I1HTerpuEoaaHue aenocb no KpyroaoMy ce'Iemno K01Ihua, npu aToM 

Til= vrr12 +~;cost/J' ~· yij 2 +~2sin~· 
. 2' .. ,1 ' 2 • 

n " T e p a T y p a 

1. H.H. Eoromo6oa, IO.A. MuTpononbcKufi. AcuMnToTU'leCKne MeTOJlhi 

a _Teopuu HenuaefiHhlX Kone6aHHfi. <PnaMaTrHa, .1958. 

2. 3.A. nepellblliTefiH, 0.11 • .ffpKOBOfi. npenpnHT 0J1.HJ1, 2351, lly6Ha, 1965. 

3. 11.E. TaMM. 11ccneJlOB8Hlll1 nna3Mhi. TpyJlhl <PI1AH CCCP, .tiL 1962. 

· PyKonuch nocTynnna a naJlaTellhCKllfi OTJlell 

12 OKTS16pg 1970 I'OJla. 

17 


