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1. B Bene n u e 

Ill 
KaK 6btn0 IIOK838HO <l>oKOM r r cnyqai!aoer BbiPOJKneaue ypOBHeil aToMa Bonopona 

( E ": 0) CBSI38HO CO rCKpb!TOilr CHMM9Tpnei! CHCT9Mb11 a UM9HHO, CUMMeTpnei! OTHOCHT911b-
/2/ 

no rpynnhl 0(4). Cnyqail nenpepbiBnoro cneKTpa paccMaTpnBanc!! B pa6oTe • 

/3/ /4/ AI!IIHI!y9BbiM • nr.epnu H PeBaH H3Y'I8/18Cb -MepHBSI aanaqa Kennepa ( E<O). 

/3 4/ B ' nonyqen cneKTP co6cTBeHHbiX anaqenuil, a TaKJKe noKaaaao, 'ITO raMunr.ronuaH cuc-

TeMbi o6nanaeT cHMMeTpuei! rpynnbl 0 ( f + 1) • 

Hamel! aanaqei! SIBI!SieTCSI nonyqenne napSiny co cneKTpOM !!Bnoro Bnna pemennil nnSI 

-Mepaoro Kynona B cnyqaSix nncKpeTnoro u nenpepbiBHoro cneKTpoB. 

rne 

II. nncKp9T!lblil cneKTP 

1. nycTb HM99TCSI CHCT9M8 C raMU/IbTOHUBHOM 

v =- b/r, 
f 

r=( l: 
1=1 

H=l: .!.Z.+v 
1= 12m 

e~-i_a_, 
1 ax 

1 

ynoBneTBopSiromaSI ypaBnennro lllpenunrepa 

(2.1) 

(2.2) 

(2.3) 

fiBHBSI rpynna CHMMCTpUH yp8BH9HUSI (2.3) 9CTb rpynna Q{f} • nerKO npoBepHTb1 'ITO opTO­

HOpMHpOB8HHbl9 C06CTB9HHbl9 ¢yHKUHH H CO~CTB9HHbl9 3H8'19HHSI onepBTOpa (2.1) paBHbl 

(2p r) ylfl 
0 £ (2.4) 

I 

rne c 
2f f ~ 

2 I {2pg} r(n -£,+ 1) I 

( 2n + f - 1 ) r ( n + £ t f - 1) 

3 



..!!!..h...=n+i=.l. 

Po 2 

f =0,1,2,3 ••• n1; 
I . 

p = ..r=z;;,-r: , 
0 

D= 0, 1, 2 ••• 

2£1+1·2 =,f) . 
L n-f - o6o6meHahli! nonnaoM nareppa, a Yf -aopMnpoBaaB:oe peweane yrnoBoi! 

q~cTJ nannacna11a, npnaaane:lKamee co6cTBeaaoMy 
1
3ita'!eHniO - f ( f + f -2) • Cneayg <l>o-

111 I 
xy , ocymecTBBM «jlypbe-npeo6pa3oBaane ypaBaeanSI (2,3). B pe3ynhTaTe Mhi nonyqaeM 

naTerpanbaoe ypaBaeHne B 

(p2+ p2) 1p (p) 
0 

P -npoCTpaUCTBe 

mb r{!:..!.) 
2 • 
~1 (2.5) IP(q) d 1 q 

7T 2 IP-qlf-1 

PaccMoTpnM Tenepb xoopanaaThi BeKTopa pIp 0 xax cTepeorpa<!>nqecxyiO npoexnn10 Toqex 

( f + 1) -Mepaoi! eaaanqaoi! rnnepcq,epb1, Torna xoopanaaTLI rnnepc<!>epbi CBSI3aabl c p 
1 

I p 
0 

COOTHOWeHHHMH 

.; = 
1 

.; 0 = 

npn'IeM 

f 

I 
1=0 

~ 
p2+ p 2 

0 

2 

~ 
p2+ p 2 

0 

2 
.; 1 = 1 • 

(2.6) 

(2.7) 

/5/ 3anannM 11a (2.7) cucTeMy xoopnnaaT Tnna pnc. 1 (cnMBonnxa pa6oTh1 ).Torna HJtpo ypaB-
' f 

HeHHH (215) H sneMeHT 06'LeMa d q B HOBbiX nepeMaHHbiX 3aTIHWyTCH KaK 

..l:.L. 
[ (p2 + p2) ( p 2 + q 2)1 2( 1 - cos w ) 11 

0 0 
f-1 

I P- q I 
( 2p 0 )~'-I (2.8) 

d lq 

2 I 
(Po + q2 ) 

( 2p ) I 

dO (f+1) (2,9) 
0 

rae 
1-1 

d 0 ( f + 1 ) = n sin 81 dOt 
1=1 

sneMeHT noBepXHOCTH rnnepc¢eph1, a cos w = ( .; .f' ) . 

Y'IHThiBaSI (2.8), (2.9) n o6o3aaqag 

y (,f) 214l p .i+1 
0 2 

1+1 

(p~+ p2r ·v (p > 

nonyqaeM ypaBaeane 

(2.10) 

(2.11) 

YW= mbr <l.z:-1> f YW' Hl' 
Po 2 77 -,-- I 2 ( 1 - cos w) 1 ¥ (2.12) 

3aech 

I 

.f -TO'!Ka aa runepc<!>epe, a 2(1-cos w) =I (.f1-.;;l
2 

1=0 

Me:lKily To'!rcaMH .f n .;' aa ranepcljlepe. Bbt6paaaaSI B ( 2.11) 

coxpaaeaae aopMnpoBKH, a HMeaao : 

2 I 2 
f I 'l'(p)l d p =II Y(,f) I dO (f+ 1)= 1 

-KBanpaT p8CCTOSIHHH 

KOHCTaHT8 o5ecne'IHB8eT 

(2.13) 

2. noKa:lKeM, 'ITO Y(,f) ecTb peweane yrnoBoil qacTH ypaBaeanH nannaca. nonara-

eM X 1 = r .f I • i = 0,1,2 ••• f • 

PacCMOTpHM ypaBaeane nannaca 

1 a2 
I .._......,.. u(x)= 0. 

I= 0 a X I 

/6/ 
Hcnonb3yH ¢opMynhl fpnaa • 3annweM era peweane B BRAe 

u(x)=J(G au a;-
f! 

rne QYHKUHH G paBHa 

G 
( f-1) 0 1+1 

aG > do , - u -a;;-

(_1_ + --
R 1-1 R ~-1 

(2.14) 

( 2.15) 

(2.16) 

3 R 
,., 2 2 '2 2 ' R2 1 2 ' 2 ' 2 

nech H R 
1 

cooTBeTcTBeHHO paBHbl n, = r + r - rr cos ru , • 1 = - rr cosw +r r , 

-4-L f 1 0 1+
1 

= 2" I 1 (__;... ) - noBepxaoCTb rnnepc<jlephi, B1>16paB aopManb n no 

r' , nonyttaeM L. 4 5 
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< aa t-1 
ar' +-r-G l, 

r=l 
0 • 

nns rapMOHUqecKOlt ~YHKUHH CTeneHH D 

u (X) = r n Y n (~ ) , 

rne Yn(~) ynoaneTBopseT ypaaaeHHID 

(I+ I) (I+I) 

t:J. Y n (~) =- n ( n + f - 1 ) Y n (~ ) , 

BbliiOilHH8TCH paB6HCTBO 

au f-1 
<-....-- + -2-- u ) 

or r=l 

=(n+ f-1 ""2 ) Y n (~ ) • 

npHHHMQll BO BHHM8HH6 {2.16), {2.17), {2.18), {2,20), nony'laeM 

rnYn(~) 

(n+ f-1 )['( f-1 ) 
""T -z-
2 ... ¥ 

Yn <e'l dO' 

f . 1·1 
( 1 - 2 r cos cu +r 2

) --r-

( 2.17) 

{2.18) 

{ 2.19) 

(2.20) 

(2.21) 

Ypaaaeane (2.21) npu 

npn ycl:toBHH 

r = 1 OCT a eTCH Cllp8BeJlllHBbiM H HBnli8TCH COBM8CTHb1M C { 2.12) 

mb 
Po 

OTKYil8 

En=-

Yn<f.l npn ljluxcnpoaaHHoM n 

rpynnbi O(f+1). 

f-1 
=n+ -r 

2 
mb 

f-1 )2 2(n + -r 

ocymecTansiDT aenpnBOJlHMoe npencTaaneane 

{2.22) 

(2,22x) 

(1+1) 
D n 

3. Pemeans ypaaaeanSI nanmica B paannqHbiX xoopnHHBTHbiX. CHCTeMax, aanaaaeMbiX 
i51 

sa rnnepcc!lepe, nccneJloaanncb B pa6oTe • noaToMy Mbi cpaay aannmeM opTopaopMnpo-

aasaoe peweane Jlnll cncTeMbi KoopnnaaT, aanpnMep, Tnna noKaaaason aa pnc. 1. 

.. 

'Y •• t2·····tl 

1·2 ·K 

.. n Nl 
1•1 

ll+l (VI) 

sin 01 P 81 

.... 
(cos 01) y, (0 

1·1 1·1 
• cf> ) , 

( 2.23) 

rne "I = ll+l 
f -i 

+~· n 1 • l1 -ll+l 

1-2f 1+1" 1+1 

ft 2 

e 1 = JJ 

f' ( f I+ I+ f I + f - j ) 

N, =----------------~~--------~~--,-
) '(" t-1 1rr• r-.,1• (tl -fl+l · <I+ -r-) · '1+1+ --r-

l1 = m , l1= 11 

- xaanpaT aopMbl , 

p(JI) 

• nonHHOM rerea6ayspa, Y t
1 1 

- o6bl'lHall cljlepnqecxas ljlyaxnns. Pemeane ann 
171 • 

{2.23), xoTll oao nMeeTCH B , npnaeneuo 113 coo6palKeanA xpaTxocTH aanncn. npyrue ao 
/5/ 

MHpoaaaable pemeHHil nerKo aanucaTb, nonb3yllcb anl;'OpHTMOM pa60Tbl • HaM naaecTeH 11 

Bb1A BHll '¥ (r) H 'l'(p) 
1 

H IIOCitOnbKY OllH8 H3 BHX HBnli6TCll ljlypbe-o6pa30M llpyroA, 

TO T8M CQMbiM Mbl nony'laeM HOBble HHTerpanbHble npellCT8Bn6HHll nonHHOMOB nareppa. 

4, nony'IHM 'TeopeMy cnolKeBHll' Jlllll Yn~~f). YpaaaeHHe {2.21) oTaocnTenbHO 

liBnlleTcll TolKlleCTBOM. Paanarall llllPO ypaaaeuns {2.26) {nponaBOlllllllYID ljlynxnniD nonnao-. 

MOB rerea6ayspa) B pllll no cTeneHSI M r 

<.!;!) 

(1 
' ' . . . = :£ P. ( 

"; ;; : 0) f;CPI cu, .t. tll .• } .bJ ,··., . I)-.~, .t. ·. •:, ~OS. C<l 
; ~; ::·>·;;,; ,;:,~~-~}'. ; 

n·cpaBHHBQll KOa<Jl~HUHeHTbl pa3nolKeHHSI npH OllHB81tOBbiX CTeH8HSIX , nonyqaeM 

y t ({) 8 -(II+ !.:z.!.> ['( f-1) 
0 • 3••• nlr.- ~ 

4>yHitllRll <';}J ( cos "' ) pk 

2fT-,-

3QBHCHT OT 

<!;!> 
f Pt <cos"'> v •• r

2 
••• <e> dO' (2.25) 

~ ll {'. Paanaras ee no Y~.t 2 ... (~') H 

nonaraSI k • 11 , Mbl nerxo nonyqaeM Ko31M>nnneHTbl paanolKeHHR, OTKYll8 HeMenneHHO 

6yJleT cnenoaaTb 'TeopeMa' cnolKSHHll 

f 1 f-1) 
( n +-7- ) [' <--r 

2rr!.}! 

<!;!> 
pn (coscul•l: Y*r ({~ 

~.f:r .. f I n, 2'" 
Yn4.~{) • ( 2.26) 

6 7 



5. HaKoaeu, noKaJKeM, 'ITO aToM aoaopoaa ·u = 3) .a npocTpaacTae <l>oKa ecT& aon-
/5/ . 

'!OK. Cornacao Ha rnnepcljlepe MOlKHO BBecTn cncTeMy Tnna· ;~aaaoll aa pnc. 2. 

fo COS 0 COS </> 1 ;2 sin 0 cos </>2 

(2.27) 
,;I cos 0 sin </> 1 ,;3 = sin 0 sin c/>2 • 

Perneane ypaaaennn (2.19) npn f= 3 c napaMeTpnaannefi (2.27) MOJKHO aanncaTh KaK 

rae a = <PI - </>2 ' 

<-i-J 
~· n , k 1, k2 ( a , f3 , y l = Dk k (a, ;3 , y l , 

I 2 

)' = "'I + </>2 !:3 = 20 

k I= 
ml- m·2 I ·_ ml + m2 

' .(2- --
2 2 

(2.28) 

<l>ya!(nHn D · nanneTcst o6o6meaaoii c¢eP.H'!ecKoli ljlyaKunell Bnraepa, ann tjlyHKnneii son'!-

Ka, T.e. oaa smnneTcn npencTaaneaneM rpynnbi 0 (3) • Hpn cTaaaapTHoi! aopMnpoaKe D_. 

<}yHKUHi! 

D 2 
f D*<T> 

kl k2 
C-T--J . - 817 8 ' li ' 8 ' (a, f3 ,y) D, ,(a,,B,yl d g- i1+T •• k

1
k

1 
t

2
k

2 kl k 2 

'TeopeMa CnOlKeHHst' ( 2.26) HMeeT BHa: 

sin (2f + 1 ) w 
'>' D "(f) ( f3 ) Jfl ( ' f3 ' ') 

sin cu 
= ..... ; , a, • y a_ 1 .• y 
kl,k2 kJ k2 klk2 .. 

3aec& f n/2 

(2.29) 

(2.30) 

cos w = cos {3/2 Cos 8'/2 cos (a +y -a'-y' )+sin (l/2 sint, '12 cos(y-a-y"+a' ). 

<l>opMyna ( 2.30) ecTb lie 'ITO naoe, KaK BblpaJKeane ann xapaKTepa npeacTaaneHnst D 
(f) 

rpyUUb! 0(3) , npn ,i:J =y =a' =f3'=y'=IJ CU=-2- H (2.30) IIepeXOilHT B 

( . /8/) xoporno naaecTaoe BLipaJKeane eM., HanpnMep , 

sin (2f+l >f-

. a 
SJO~ 

- f 
= ! 
kl = -f 

lk 1a 
e {2.30x) 

.. 

I 
I 
I 

~} 

t 

J 

f 
l} 
-~ 
l 
l 

t 
\ 
i 
I 
' ~ 
$ 
], 
.I 

·I 

•:.. 
Paao6paaHbiii npnMep eme pas noaTaepJKaaeT naaapnaaTaocTb xapaKT_~pa npeacTaaneann. 

Ill. HenpepbiBHbiii cneKTp 

l. B cnyqae aenpepbiBHoro cneKTpa E > ll Mhl aonlKHhl BMecTo rnnepcljlepbl pac-

cMaTpHBHTb nayxnonocTnoll rnnep6onona, nim aToM HMnyn&caM P B npeaenax 

0< p1 < p0 =v'2mE oTaocnTcn aepxann nona rnnep6on01ma, a nM."Iyn&caM P a npeaenax 
n /1/ 

p0 < P.< .. -HHlKHstst nona (MolKHO aao6opoT), T.e. aepxann nona npoeKTnpyeTcn 

BO BHyTpeHHOCTb c<!>epbl paanyca . Po , a HHlKHstst - _so anewnroro o6nacT&, HTaK. 

: 2 Po P 
-2--2 

Po - P 

2 2 

sh a~ 
n (-sir a , 

P =Pin 
p = P. 

" Po+ P 
~o= ---P:- p2 

ch a, P =Pin 

1- ch a, p = P• 

2 2 
,;o-,; = 1 • 

0TKyaa nonyqaeM, 'ITO 

2 a 
th -r-· 

2 2 ( ·2 a 
pI P0 = cth 2' 

p = Pin ' 

p = p •• 

(3.1) 

'··\ 

( 3~2) 

Ha (3.2) cneayeT, 'ITO 1\n P. 
2 

Po CneaoaaTen&ao,To'!KH pin H p stBnstiOTCst . 
3epKanbHO COUpstlKeHHbiMH OTHOCHTenbHO ctjlepbl paanyca Po o 3epKanbHOMY OTOopalKe-

anro B P -npocTpaacTae cooTaeTcTayeT onepaunn nonaoii naaepcnn a ,; -npocTpaa-

cTae. HaTerpanbaoe ypaaaeane ( 2. 1 2) npeapamaeTcSI B cHcTeMy aayx HHTerpan&HbiX ypaa­

aeani!: 

rc~ Y+C.;"l df!' y _(,;'l d !1' 
- y + (fl = .\ --yn- ( f - +I. 

2 172" [2 (chw-l)J"T [2(chw+ 1)] "T 

(3.3) 
r < r -1 > v +c;·• dfl' Y_(('l d 11' "T 

Y_ (f '=.\ (f +f I . l+l 
[ 2(chw + 1)ff [2(chw -1)] ¥ 217,-

..•.. 8 : 8 L , 



3AOCb BBOAOHO cnOAYIOlUEI4
1
0I503H8'10HHO ! 

3 3 
(p -p )-,-

y +(~) • 0 ID tp ( ) 2¥" 1f-+1 p ID ' 
Po 

3 3 4!­
(p - p ) 

y- {~) - ¥ 0 pi 'P (p.) 
2 p 

f·l 
A- mb/p0 , p0 av'2mE E>O, dO'- sh a'da' d O'(f) 

(3.4) 

HHAOitCbl +, - YK83b1B8IOT, 'ITO ojlyHKUHll Y(~ 

aen nonax rnnop6onoHAa, T.e. 

38li8S8 COOTBOTCTBOSHO sa BOpXHeA H SH~-

v+ <O • 

vee> -I v -<~> • 
~o>O ' 

e-o< 0 (3.5) 

2. IlepOi!llOM K UOCTpOOHHIO OpTOHOpMHpOBaHHOit CHCTOMbl $yHKUHA, 38ll8HHoA sa ru-

nep6onOHA0 B f + 1 -MOpHOM HCOBll09BKnHllOBOM UpOCTp8HCTBO H liBnliiOJllOi!CII pOWOHKOM 

ypaaaeaasr nannaca c co6cTaeanbiM aaa'lenueM u ( u + f- 1 ) • u -xoMnnexcaoe '1Hcno0 

f-1 /9 • 10/ 
paaaoe a yauTapnoM cny'lae --2- + lp • Cornacao 1 neo6xoAHMo paanH'IaTb 'I&T-

noMOp!lbie a HO'IOTHOMepable npocTpancTBa. fiycTb HMeeTcSl cxansrpnaa, $uHHTnall 1 6ecxoneqao 
3 2 

nu!jlojlepennupy'eMall !jlyHXnJUI 
· ' · · lio/ · · 

f(~). 1 onpet~~nea~all ... ~a .· ~~~ -:~ ·.~ ~-- .: , TorAa. ee MOli!:SO -- ., 

UpOllCTBBHTb (eM, ) Xalt 

f·l 
T o+too 

f(e-) = (-) f f'(u+f-1) 

(217 ) 2 i 0 •1 .. [' (u ) 

npn f = 2n + 1. 

r I 

f(e>= <->r 
(217),21 

npu f=2n. 

B+loo 
[' (u + f -1 ) 

f 
8-too [' (u) 

B (3.6)1 (3.7) ltOHTyp 

:moMenT _rnnepcojlephl, PaanoJKHM <!J ( k, u) 

.U•f+l ,_, 

f <I> ( k,u) ( .;k) d k du (3.6) 
L 

-u-t+l f·l 
ctg1ru f<!J{kp)(~k)· d kdu (3.7) 

L 

3 f·l 

L OCTb I k,=1, 
I• I 

d k =dO(f) 

no !jlyHKilHliM Y a (Q) (2.23). 

1> ( k , u) • I •a(u) Y a (0 ) • (3.8) 
a 

to 

-

3necb 

cTallnnn 

lfl(k, u) 

nolKOHHO 

{~:i;_ 

a -aa6op HHllOXCOB I fs •••• f,_3 ,m II n- na6op yrnoB I I) I 
(3.8) B (3,6), (3,7) H npoH3BOllSI KHTCrpHpOBBHHO C Y'IOTOM 

/9/ f-1 
(eM. ) , nonyqaeM a ynnTapHOM cnyqae u =- + ip 

~-
f(e) COOTIIOTCTBOHHO llnR f = 2n+ 1 H f = 2 D • 

(f) 

•••• ,et-2 cf>l. non-

CHMMOTpKH 

cnenyiOmee paa· 

t-1 
"""T" 

reo=-·- f dp n 
( 217 )f/ 2 0 k= I 

2 f -(2k+1) 2 = ) ( ) 
I p +[ ll I af (p)'l'pf(a)Yf (111 •• .¢>, 3.8 

' f 1 ••• m 1 ~. m • 1 t• .. m 

.L-J 
2 • = 

fCe> = -
1 
-· J dp P 

(21F)f/2 

2 f -(2k+1) 2 (f) 
th1rp II (p + [ ___ ] I I af (p)'P f (a)Yf (111 •• .¢>), (3.9) 

k=l 2 f
1 
••• m p .. m p, I l•••m 

rne -l t -2 r-,-
<t> f'(f-2+f 1 )f'(ip- .Lf~+l) P-!Hlp (cha) 

'I' p,f (a) = ~ 
1 

['( f -2) [' (l 1+ 1) [' (ip - .!.z..!. + 1 ·~ l 1 ) sh 2 a 

Tax xalt onaoponnan <J>ynKuun lfl(k,u) /10/ 
npencTaBHMa B aune 

u /{ 
lfl (k,u)= f f(0 ( 0! -r;-

• (3.10) 

(3.11) 

To, y'IHTbiBan ( 3 .8), nerKo aanncaTb ¢opMynhl o6paTnoro npeo6paaoaaann. A uMesao ; 

f/2 

8 f 
1 
... m(p) = ( 2 rr) 

t 
<n = d e 

f feel IJI f (a) Y~ ( 0 1 ... cf> ) --
-p. I <, ... m e-o 

H3 (3,S), (3.9), (3.12) cneny&T1 'ITO ojlyHKUHSI D t-2 
f-1 •LI --3-

(t) f'(f-2+f 1)lf'{ip--z-+OI ~!HI (cha) 
'I' (~ = p 

p ,fl ••. m f- 1 . 

X 

f'{f-2) f'(f,+1)lf'(ip -~+1-fl)l sh" a 

t-1 

,- f-(2k+1) 
[II (p2+[ _ __,_ 
k=l 

] 2 I'~ 
J • 

t 
2-1 

[pthrrp II lp2+[ f-(2k+1) 2 

k= I 2 ] I 

11 

f= 2n+ 1, 

~ 

] , f = 2 n, 

(3.12) 

Y f
1 

••• JB1 ••• cf>)x 

(3.13) ' 



ynosneTBOpHeT yC.liOBHID HOpMHpOBKH 

I 
d ~ J 'l' * (a, 01 , ... ,¢) 'l' 'f' Ca, 01 , ••• ,¢) -f-= 8(p-p~ 8f f,••• 8mm'(3,14) 

p,f 1 ••• m P• t••••m ~ 0 It 1 

rne 

I 
d ,; 
--~-.. 

0 

sh
1
'
1 

a da dl1 IJ) • 

Y.JHTbiBBH HBHbiA BHA <flyHKllHA (3,13) B 'TeopeMy C.liOJKeHHH' (2.26) 1cpaay MOJKHO HanH­

CBTb 'TeopeMy C.IIOJK9HHH' A.IIH <flyHKllBA (3,13). 

:t 
a 

X 

'l'* (,;') 'l' (,;) 
p.a p.a (21T )112 

!-I 
-2-

rr 
k =I 

2 
lpr 

I -r-• 

+ [ f -(2k+1) 2 

2 
l I 

1-2 ·,.-
P.l>+lp (ch"' 

'-"2 
sh-2 -.., 

f=2n+l, 

X 

(3.15) 

P th IT p rr 1 P 2 + [ £ -(2k+ 0 2 
k = I - l I 

f= 2 n, 

rne 
ch"' = (,; ,; ') • 

~OJKHO no auanoruu c (2.26) aanucaT& (3.15) qepea ¢yaxuuro rereu6ayapa: 

:t ., * <O 'l' 
a p,a p.a 

c!=b 
p 2 

a 

!-I 
"""'2 (-) , f=2n+1; n=1,2 ••• 

( ch"' ) I :{r-• ( 3,15x) 
(-) ctgiTa, f=2n. n=1,2,3 ••• 

OTMBTHM, qTo (3.13) nnH qeTaoMepuoro cnyqag cnp•1aenmma 1 HaqnaaH c f = 4 • Cny-
/10 1 II .. 

qai! f = 2 HMBBTCH B 1 
• ¢yHKllHH l{lp p. (,;) o6paayiDT nonHyiD CHCTBMY HB 

KSJKnOA H3 ABYX llOITOCTeA rurrep60.1IOHllB H HB.IIHIDTCH perneHHOM ypaBHBHHH nannaca C COO-
. f-1 

CTBBHHbiM 3HaqeHHBM a ( a + f- I } (a=-- + ip B yHHTBpHOM cnyqae) • B cnpaBerrnH -
2 

12 

.. 

BOCTH nocnenaero yTBepJKrreHHH nerxo y6errnT&CH 1 aenocpencTseauo paccMaTpHBaH pemeHaH ypal'l .. 
HBHHH nannaca. CosoJtynaocTb 'I' ( 1:) npeo6paayroTCH no 6ecKoaeqaoMepaoMy yHHTapaoMy 

pp. ~ . . 

nperrCTSBII9111UO .Jtnacca I Tx (g) ' X = ( ip • ip) rpynnbl nopeHUa. 

3, fipHHHMSH BO BHHMBHHB Bbiiii9 CKB3BHH091 B TBKJKe (8.5)1 HMBBM 

Y +,E,a<O, ,; o> 0 C I 1{1 p ,a (~ ' 'o > 0 

=I YE,a (,;)=I 
y -,E,a(e)l eo< 0 c~ 'l' p,a (~) 1 ,; o< 0 

.Rrrpa CHCT9Mbl HHTerpan&HbiX ypaBHBHBHHA (3.3) BblpBlKlliDTCH qepea 

naM: 

rne 

r <_:: 1> 
2 

---r+i EI 
21T.-[2(chc.~ :;::1)]2 

Ft 
ctg IT p 

p 

f dp F1,2 (p) :t 'l' * (e/ 'l'P a <e> 
o a p,a ' 

F = 2 
p shIT p 

'l' (,;) 
p,a 

(3.16) 

no ¢opMy-

(3.17) 

(3.18) 

Bb!paJKeHHH ( 3,18) nmr cneKTpan&HbiX unoTHOCTell F i (p l 

Hrrep C yqeTOM <flopMy.li (3,13)-(3,15), .fimt HllXOJKnBHHH 

llonyqe!Ibl llyT9M HHTBrpHpOBBHHH 

c 1 H c 2 noncTaBHM (3.16) B 

(3.3). YquTbiBBH (3.14) H (3.17) 1 nonyqaeM nnH c I I c 2 CHCTBMY ypasaeaull 

{

- C 1 

c2 

= .\ [ c1 F1 + c 2 F2 ) 

= .\ [ c 1 F 2 + c2 F1 ] 

.H3 '(3.19) HBXOl1HM 
+"P 

mb c 1 /c 2 =-e .\ = ±P 
. p 0 

2 2 
c 2 ycnosneM !c 1 ! +lc 2 ! = 1·, HopMHPYH c 1 u uonyqaeM 

ITp ·~> 
c

1
=(1+e ) c2 

-1Tp ·I> 
-(l+e ) • 
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(3.1!l) 

(3.20) 



'J:)b!pa>KeHHSI (3.18) -(3.20) He 38BHCSIT OT pa3M8pHOCTH npOCTpaHCTBa H, 8CT8CTB8HHO, COB-
. /2/ 
nanaiOT co aaaqeaneu ,nony'teHHbiM nnsr anx a nnsr f = 3 • nocxonbxy 

r+l 
T 

2 2 

e r-2 
• 1"',- 2 2 

P I P + Po 
c 1 • p<po I P0 - P I 

~ r,._l 

-~ 

II' (pl=ll N II E,a 

-~+lp <~I> 
P -Po y. (9 p•.¢){ (3.21) 

L 1 ••• m 'i!• p>lb, r-• 
i' PT 2 PoP 

1
-r 

-2 ___ 2 

Po - P 

TO oco6eaaocTn 'l'E,a(p) nonaocTbiO onpeneneHbl. 

AnTop ucxpeaae 6naronapnT H.A. Cuoponuacxoro aa o6cy>K.[Ieausr peaynbTaTon pa6oTbl 
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