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l.AMnn~TyAa ynpyroro pacceRH~R B 4eHTpanbHO-C~MMeTp~YHOM 
none ~MeeT, KaK.~JBeCTHo, CTPYKTYPY 

f(S) = 2 ~k ~(2£. + l)(S£.- 1)P2.(cos8), (1) 

rAe 8 - yronpacceHH~R, k = ~· p - ~Mnynbc YaCT~I..\bl, P£-(cose) -

non~HOMbl nemaHApa, S £. - <meMeHTbl S-MaTP~4bl,.s ynpyroM KaHane, 
YAOBneTBOPRIOlll~e Tpe6osaH~RM YH~TapHocT~ IS£.1 ~ 1. . 

B cnyyae A~~paK~~~ sonH ~ YacT~4 Ha nonHoCTbiO nornoll!aiOllleM 
( 

11 YepHOM 11
) wape, paA~YC KOToporo a ropaJAO 6onbwe An~Hbl sonHbl 

7\ = f• Mbl MoiKeM 'cY~TaTb, YTO np~ op6~TanbHbiX MOMeHTaX £. < ka 

s£. = o, (2) 

a np~ op6~TanbH~~ MOMeHTax £. > ka 
I:,·:_· 

s£. = L" {3) 

C yYeToM (2). ~- (3) aMnn~TYAa A~~paK4~~ -Ha 11 4epHOM 11 wape* np~-
H~MaeT B~A ( 1 11 , § 142) : . 

. n 
f(e) = ~k E (2£. + 1)P£.(cose), 

£.=0 

rAe Y~cno n ecTb 4enaR YaCTb napaMeTpa ka: 

n + 1 > ka > n >> 1. 

(4) 

(5) 

~HTerpanbHoe cel.feH~e A~~pak4~~ •. B~Y~cneHHoe c noMOlllbiO aMnn~Ty
A~ (4), COCTaBnReT 

n n 
crA~~p. = 2n Jlf(B)I 2 sin8d8 

0 

n ) n ( · ~ k2. I: (2£. + 1 = k2 n+1)=na2. {6) 
£.=0 

·* •' . 
B qacTHocTH, peqb MOJKeT: HATH o6 yrrpyroM pacceHHHH 6l>JCTPbiX 

ap;pOHOB Ha THJR:enOM Hp;pe •. 

P•lotlthlit'llr.il.Ofi· KHC'liTJT I 
u:':)tEildi llcr:l.!euuiHII 

F-1-tSJf ... !OTEHA · --



B TO me BpeMR, cornacHO onT~YeCKO~ TeopeMe, CYMMapHoe 3~eK
T~BHOe ceYeH~e norno~eH~R ~ A~~paK~~OHHoro pacceRH~R onpeAe-
nReTCR no ~opMyne · 

ononH: = 4~ Imf(O) = ~~ (n + 1) 2 = 2oA~~P-' (7) 

T.e. ceYeH~e norno~eH~R pa8Ho no 8en~Y~He·nonHoMy ceYeH~~ ynpy
roro pacceRH~R. M~ 8~A~M, YTO np~ 8 = 0 ~~rionHReTCH TOYHOe pa~ 
BeHCTBO 

n _.; 

f(O) = ik flf(8)l 2 sin8d8, (8) 
0 

KoTopoe R8nHeTcR npHMbiM cneACT8~eM ycno8~H yH~TapHOCT~ S-MaTp~
~bl B np~MeHeH~~ K 83a~MOAe~CT8~~. naiJ.a~~er'o nyYKa C nonHOCTb~ 
norno~a~~~M c~ep~YecK~M pacce~BaTeneM. np~ HeHyne8biX yrnax pac
ceRH~H aMnn~TYAa· ( 4) YA08neT80pReT aHano~~YHOMY COOTHOWeH~~ 

- ik . * f ( 8 + +I } - 2 f f( 8 + +II) f ( 8 + I +II) do+ II . 
n,n n n,n n ,n n (9) 

3AeCb n ~ n 1
- eA~H~YHble BeKTOpbl· 8AOflb Hanpa8neH~H naAa~ero 

~ pacceRHHOrO ~YYKOB COOTBeTCT~eHHO, a ~Hierp~p08aH~e npbBOA~T
CR. no seeM HanpasneH~RM npoMemyToYHoro seKTopa n11

• 

\~~ M~ XOT~M o6paT~Tb BH~MaH~e Ha TO, YTO ~MeHHO YH~TapHaH 
aMnn~TYAa:. ( 4) npas~nbHO. on~CbiBaeT · A~~paK~~~ KOpOTKOBOflHOBOro 
~3rlYYeH:P.R. Ha 11 YepHOM 11 Wape np~ np0~380flbHbiX yrnax 8: 06biYHO 
A~~paK~~OHHoe pacceHH~e paccMaTp~8aeTCR TonbKO 8 o6nacT~ Man~x 
yrno8 8 << 1, KOrAa onpa8AaH 3~KOHanbH~~ nOAXOA. np~ 8 << 1 
~ n >> 1 ~opMyna (4) c yYeTOM np~6n~meHHoro paseHCT8a J 

P1(cos8} = J 0 (/ 1(1 + 1)e) (10) 

nepexoA~T B s~pameH~e 

. ka · 
f(e) =·[J J 0 (18}1d1 = ~aJ 1 (kae), ( 11} 

0 

cosnaAa~~ee c ~38eCTHbiM pe3ynbTaToM Knacc~YecKo~ Teop~~ ~payH
r6~epo8~K6~ A~~paK~~~ aneKTpOMarH~TH~X 80nH ( 111 ,. § 142; 
121

, § 61). 3Aecb ~ 8 AanbHe~weM Jm- ~YHK~~H 6eccenH m-ro no
PRAKa. Cy~eCT8eHHO, YTO np~ ka >>.1 OCH08HO~ 8KnaA 8 nonHoe ce
YeH~e ynpyroro pacceHH~H Ha. 11 YepHOM 11 wapec8H3aH c A~~paK~~e£1 ~ 

./ 

,; ·:·;:~I::~2-
~ :. ,'• ~,· . 

. , 

r 
~ 

l 

I' 

~MeHHO Ha Manble yrnbl 8 « 1, np~ KOTOpbiX 8blpa)f{eH~e ( 11) R8nH
eTCR xopow~M np~6n~)f{eH~eM. ,ll,e~cT8~TenbHO, pa'cnpocTp'al-iRH ~HTer
p~po8aH~e no yrnaM AO 6eCKOHeYHOCT~, M~ MO)f{eM Han~CaTb 

oA~~p. = 2n Jlf(e~l 2 ede 
; ( \. 

= 21ra2 f J~(kae) e de = 1Ta2, 
0 0 

__ , 

YTO co8naAaeT c (6). 
BMecTe c ieM TpaHcnopTHoe ceYeH~e A~~paK~~OHHoro pacceSlH~Sl 

Ha 11 YepHOM 11 wape · .· · · 
~-

~ . 

. 11 ; 

'· 0 tr =· flf(8)1 2 (1 co'se}dn = 2~ Jlf(e)l 2(1 - cose)sinede ( 12)' 
0 

~ ., ' ' ' \ 
I'" ! \,, 

onpeAenSleTcSl 8 ocH08HOM o6nacTb~ 6onbw~x yrno8 e - 1, 8 KOTo-
po~ ~opMyna ( 11) AnSl af...!nn~TYAbl ynpyroro pacceSlH~Sl 3a8eAOMo He;.. 
8epl-ta *. no <no My, YT06bl Ha~T~· TpaHcnopTHoe ceYeH~e A~~pat<~~~, .... 
cneAyeT 83SlTb 3a ocHosy 8MecTo (11) 6onee o6~~ ~opMyny (4). 
noACTa8nSlR 8 (12} aMnn~TYAY (4), HaXOA~M. 

'< ·;~ ','' ··:L · .. ,;. ':1 r). ;JI·i·; ·' ; ,,;;, ~, '• 'j· ·~~-·;<:.:: ' ~ 

1 n ·ri',··.;:~. , 
'~ l1 

otr = 2~2 J E ·L (21+1)(21 1+1}P1(x)P1.(x)(·l-x)dx 
- 1 1=0 1 I =0 ' 'l I.·.: • , 1 

:f, f t' ~-

( 3A_ec,b ~J:!Te.fR~po~~~~~ _l1pos}>~·~':rcsi ·ha.~ nepeMeHHo~'.x: =:--d>se). rip~!.: 
MeHSlH COOTHOWeH~e opTOHOpM~p08K~~AnH non~HOM08•ne)f{aHAPa' 

·.:r~.:·, ·· y. .~;.:.~-· 1 t :_·~:·, • '( .• ;··; 

*Bonpoc o TpaacnopTHOM ceqeHHH npH Manoyrn~-~oM naT·ean;Harrz,HciM 
I 3 I 

pacceHHHH HegaBHO ooc~ancH B paooTe • ITpli 3TOM npegnonara-
nocb:, :<iio : oonacTb ·Mani,IX yrnoB · gaeT : onpegenmol!IHH: : BKnag He · Tonz,Ko 
B nonaoe ceqeHHe ynpyroro pacceHHHH;·· Ho''H B TpaacnopTHOe :ce-qe;.;;,. 
HHe; Torga TPC\HcnopTHae· cetJ:eHHe Mo)KeT obiTI> BbitJ:HcneHo c noMOl!lbiO 
lPOPMYllbl 1 .: .: , 

~- EJ \ 

otr = v Jlf(S}I 2 83 d8. 
_; .~ 

0 
·~·:,·.. ;; f.~; . 1 ,_·;_,· ._,·· .- ';· L:-{,::_ J ;. ' ·~ ! ~ ·' . '~:, 

B paccMaTpHBaeMoM aai.m .cnyq'ae. gH!l>paKn;im Ha 11.tJ:epHOM11 mape · TaKoH: 
, •. · ; ~!' • ·~· ..• ' • '" . - ., • - ' . • 

-nogxog HeKoppeKTeH: pactJ:eT TpaacnopTHoro cetJ:eHHH aa ocHoBe YKa-
saHHoH: lPOPMYnbi c aMnnHTygofi -paccexHim (I I) npHBogHT K ,BhlpaJKe-., 
affio ~ pacxogHl!leMYcH a a Be:PxaeM: -ri:P'eA'~ne ;:_--·-,. ·· · · · · ' ' · · 
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1 

JP~(x}P~•(X}dx = - ' - 0 ~~ •. (13} 

- 1 

~ ~3BeCTHOe paBeHCTBO (CM., Hanp~Mep 111 , § 29} 
'·' (14} 

1 .• 2~ '2'( i+1') 
JP~(x)P~·(x)xdx = (2~+1)(2~-1) o~.~'+l + (2~+1}(2~+3} o~.~·-1• 

- 1 

nony"!aeM c y"'eToM (5}: 

TI n 
= j(2 [ ~ (2~+1) 

~=0 
0 tr 

n 
~ ~ 

~=0 

_.; 

n-1 
~ (~+1)] = !_(n+1) = Tia 

~=0 k2 . k • 

TaK~M o6pa3oM, ~MeeM OTHOWeH~e 

0 tr 1 
0 A~!jlp. · = ka « 1. 

(15) 

(16) 

np~ o6ny"'eH~~ 11 "1epHoro 11 wapa noToKoM ~acT~4' I, KalKAas:l ~3 KoTo
pbiX ~MeeT ~Mnynbc p = t&, Ha wap Ae~cTsyeT c~na 
+ ' + 

F = I(onorn. + 0tr)p. 
. + + 

B nepsoM np~6n~meH~~.no,napaMeTpy 1/ka c~na F = Tilna 2 k. C Y':'fe
TOM '( 15) A~!jlpaKL(~oHHas:l , nonpasi<a. K c~ne, ·a6ycnosneHHas:~ nepeAa
"!e~ ~Mnynbca np~ ynpyroM pacces:~H·~~, ·~MeeT · sen,~"'~HY 

+ 1 + 
FA,.~ = --- F - r~ + ••'t'P·· ka - TI uan, 

+ k 
n = k~ (17) 

} ' 3. MomHo noKa3aTb (eM. np~nomeHIIIe, a TaKlKe 1 41 
, c .1040), ,4TO 

cnpaBeAn~so cneAy~mee paseHcTso: 

n ~ (2~ + 1)P~(cose) = (n + 1) Pn(cose) - pn+l(cose) ~=0 • ---" . (18) 

C y"!eToM ( 18) !jlopMyny ( 4) Ans:l aMnniiiTYAbl A~!jlpaK41110HHO ro pacces:~-
HIIIs:l Ha 11 "1epHo'Mn wape MOlKHO nepen~caTb B BL-1Ae · , · 

:~' "- ' ' / ,,_ c ~ 

. ...: i .. . P n (case) - P n+l ( cose) 
f (e) . - Zk ( n + 1) -=.:..-....,_,---.:.:..:..: .(19) 

4 

f 
:I 
;I 
~ 

' ·, 

rAe 4enoe "!lllcno.n no~npemHeMy onpeAens:~eTcs:l B cooTBeTCTBIIIIII 
c ( 5 } * . . .:, '·< ', , ··' 

BhlpameHIIJe (19} YA06Ho Ans:l aHan1113a Alll!jlpaK4IIIOHHoro pacces:~HIIIs:l 
Ha 6onbwllle yrnbJ. ·np111 yrnax pacceHHIIIs:l, YAOBneTBops:~~IIIX ycnoBIIIs:IM 
KBa3111KnaCCIII"'HOCTIII . , l :; 1 ' 

1 1 1 e >> - ::: - (1T'- e) » -n ka' n ,(20} n >> 1, 

BhlnOnHs:leTCs:l nplll6niiJlKeHHOe COOTHOWeH~e (CM~,,HanpiiiMep, 111 , § 49; 
l 5 I C .164}: . . ..... 

P0 ( cos e) :::fl 1rn 
sin[(n + l>e + fJ 

I sine 

noACTaBnHH (21} B (19} Ill Y"'IIIThlBaH, "'TO 

sin[(n + l>e + fJ sin[(n + ~}e + fJ =· 

= 2s in ( ~) cos [ ( n + 1) e - !1T], 
';! 

HaXOAIIIM. 
'\• 

f(e) 
= i /2(n+1)'cos[(n+1}8 _.31T] 

k 
, . 4 1 ' 

. 1rsine ; . e (1 + 0(-)) 
· · · 2s1n(2) . .n ·. ' 

'',' (21) 

(22) 

*C noMOII\hiO (19) nerKo nonyqHTh pegynbTaT (15) AJIH;TpaHcnopT·.;,. 

Horo cet.zeHHH. KoM5HHHpyH B <l:JopMyne ( 12) ;KBHB;,:tneHTHb~e · Bblpa)Ke

HHH ( 4) H (I 9) ,JJ;mi aMnnHTy,JJ;b) f ( 8) , HMeeM 
;_;,. ".l 
• J • ' 

1 . n ·' ,. , . , .:• ! .• 

otr = 2~ 2 J ~ (2~+1)P~(x)(n+i)(Pn(x) -·.P0~1 (~)~~~x,- · 
- 1 ~=0 , ' . ' , , ·. 

0TCIO,JJ;a C yt.zeTOM COOTHOWeHHH OPTOHOPMHPOBKH (13) Cpagy cne,JJ;y7T, 
'ITO ,,,., ... 

0 tr = !_(n + 1) - 1Ta 
k 2 , --. k • ., . ~ 

:·, 
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' l-tfllr1 B el-tny ( 5) 

·-· ., , . . . 31T 
. -~- eos(kaa - -)-• / 2a 4 

f(a) = 1 -v~~"o 2sin(a/2) (23) 

. 1 
B l-tHTepsane ka << a << 1 ~MeeM 

. ' ' - 31T 
. ~ eos(kaa - ~) 

f(a) = 1 I~ a ~ (24) 

.nerKO y6eA~TbeSl B TOM, 4TO OeHOBHO~>BKnaA 8 TpaHenopTHOe eeYe
Hl-te AaeT l-tHTepsan yrnos (20), B KoTopoM enpaseAn~sa Q1opMyna : 
(23). lle~eTBl-tTenbHO, paeYeT TpaHenopTHoro eeYeH~Sl no o6ute~ Q1op
Myne (12) e aMnnl-tTYA0~--(23) AaeT 

w 

otr = ~a J eos 2 (kaa - ~1T)de. 
0 

npl-1 6onbWl-1X apryMeHTaX KBaApaT KOel-tHyea MOmH0'3aM~~~Tb ero 
epeAH~M 3Ha4eHl-teM 1/2, ~ Mbl npl-tXOAl-tM K BbtpameH~IO ( 15) . 

nerKo B~AeTb, .YTO npl-1 yrnax paeeeSlHl-tSl a - 1 oe4~nnlllpytoutaR 
aMnn~TYAa ( 23) HeyeT0~4~Ba no OTHOWeHJ.IIIO K ManbiM ~3MeHeHJ.IISlM 
sonHoBoro Ylllena Ilk > 1/a ( 111n~f paA~yea. M · > -"). 0AHaKo noene 
~epeAHeHIIISl KBaApaTa KOe~Hyea.no pa36poey IIIMnynbeos flp.>>~/a, 
llp << p AIIIQJQJepeH4111anbHOe eeYeHJ.IIe ynpyroro paeee~H~Sl Ha yron 
a~ 1, B~YIIIeneHHOe Ha OeHOBe (23), npiiiHIIIMaeT onpeAeneHHOe 3Ha-
4eHJ.IIe 

do(9) _ a 
do. - 21Tksina(1 - eosa) · (25) 

KaK BIIIAHO 1113 !jlopMynbl ( 19) , HeyeTO~YIIIBbiM no OTHOWeHIIIIO K Ma
n~M IIIJMeHeHJ.IISlM Afl~H~ BOflH~ J.IIJnyYeHJ.IISl Ill paA~ye~ Wapa SlBflSleTeSl 
TaKme 3HaK aMnniiiTYAbt paeeeRHIIISl 11 Ha3aA 11 ~ BMeeTe c TeM Alll$1lepeJ:1-
4111anbHOe ee~et-i~e ynpyroro paeeeSlHIIISl 11 HaJaA 11 OAH03Hcl4HO: 

-~-·a2 
do - 4 (26) 

.np111 yrna,.x, 6niiiJKIIIX K 1r, Q1opMyna (19) e yYeToM np1116n111meHHOro 
paseHeTsa 

j 

I 

! 

'1 
Bn(eosa) = (-1)n Pn(eoso) = (-1)nJ 0 (no) 

6 

oo•>· ·-

( JAeeb n » _1:~- o = ( ir_ ":" · a}'<< 1) AaeT 
'r -l 

do( a) = 1 a2;2(kao). 
do 4 . o_ ... ·.. .•. -.. ·r ··-; -•' 

np111-o « 1, o »;-k 111MeeM:, '· . a: ... 

(27) 

d~~a) :: 2!ko eos 2(kao .: ~):_;:·· (28). 

TaKI!tM o6paJoM, B o6naeTI!1·oeHOBHoro A111QJPaK4IIIOHHoro niiiKa, Ko
TopoMy eoOTBeTeTBYIOT yrnbt paeeeRHI!tSl a < "/a, A111$1lepeH4111anbHOe 
eeYeHI!te paeeeSlHI!tSl do/do~ a!/~2 ~:llanee~B-~HTepsane "/a·~ a ~·1 
senJ.IIYIIIHa do/do 6bleTpo yMeHbWaeTeSl (do/do - ~a/9 3 ) 111 np111 yrnax 
a.- 1, o = (1r- e) "" 1·AoeTI!traeT 3Ha~eHII1C1 nopSlAKa xa. np111 np1!1-
6n~meH1!1111 K yrriy 9 = 1r. B03H1!1KaeT OTHOeJ.IITenbHO He6onbwoC1 noAbeM 
(do/dn - aVoL Vl':s o6naen1 o ~ Va Al!t!llQJepeH~.tlllanbHoe eeYeHJ.IIe 
do/dn - a 2 • . • - · · · · 

noAYepKHeM, 4TO HaWe paee~OTpeHJ.IIe OTHOeJ.IITeSl K AIIIQJpaK41110HHO~ 
MY paeeeSlHIIIIO ·tia :11 '-tepHOM 11 wape,. e OYeHb pe3KOC1 rpaHIIIJ.teC1 - npeA
nonaraeTcSl, -- YTO. TonutiiiHa rpaHVIYHoro nepexoAHoro- erioSl -. OT- nonHo~
Henpo3paYHOeTIII-K ~OnHo~ n~03pa4HOeTJ.II ropa3AO MeHb~e He TOnbKO 
pati111yea 'wapa, HO Ill AfliiiHbl BOflHbl" = -1/k. AHanJ.II3 noKa3biBaeT, YTO 
een111 TonutiiiHa rpaHVIYHoro nepex6titioro en oR b >> i, ~'tio b • « a, 
TO eOOTBeTeTBYtoutVIenonpaBKVI K AVIQJQJepeH41!1anbHOMY eeYeHVIIO AIIIQJ
paK4VIOHHOrO paeeeSlHIIISl Ha. yrnbt a « ~/b, a TaKme K nonHoMy eeYe
HVIIO AVIQJpaK4LtlVI, OTHOCI!tTenbHO Manbl ( nopSlAKa b/a). 0AHaKO B STOM . 
eny4ae np111 yrnax e ;: ~/b: Haw111 .: peJynbiaTbt eiai-tosRTeR · yme .- HeKop.;.,' 
peKTHbiMIII. B WVIPOKOC1-o6naCTII1 yrnos a· » Xjb AVI!jlQJepeH4VIanbHOe, 
eeYeHLtie · tJ.L-1!jlpaK4VIOHHoro paeeeSl-HIIISl Ha 11 Yep~::~'oM 11 'wape c pa3MbtTo~ · 
rpaH1114e~ eTaHOBVITeSl ManbiM no .epaBHeHVIIO e AVI$1lepeH4VIanbHbiM eeye
HVIeM AVI!jlpaK4111~ Ha wape e pe3KO~-~paHVI4eC1: 

R
(b) _ do(b) d (b=O) - --1 0 -

do do 
- "2 b292 << 

J 

1. 

3To npiiiBOAVIT K naAeHVIIO TpaHenopTHOro eeYeHVISl:no nopSlAKY·Beniii
YVIH~ 

1Ta . ot -- .... 2 r b ~ .• 
~·, ,l~l ' 

< \ 

3aMeTVIM, YTO 3Ha4eHVISl 'R(b) VI otr YyBeTBVITenbHbl K KOHKpeTHOC1 
eTpyKType rpaHIIIYHoro enoS!. '· · '· 

4. npl1BeAeHH~e B HClCTOSluteC1 pa6oTe eOOTHOWeHVISl OnJ.IIebiBaiOT AVIcl>
paK411'110 t<opoTKo'sont-iosoi-o 1113nyYeHIIISl He TonbKO Ha 11 4epHOM 11 wape, _. 
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HO 111 Ha nonHoCTbiO nornolJ.laiOUleM A111CKe Tore IKe paAIIIyca, op1!1eHTIII-:-
posaHHOM nepneHA111KynSipHo n'aAa!OtlteMy ny~Ky*. : · 

PaccMoTpiiiM A111~paK4IIIOHHoe pacceSIHI!1e Ha "4epHoM" 3KpaHe, IIIMeiO
lJ.leM ~opMy Kpyrosoro KOnb4a C BHeWHIIIM Ill BHyTpei-ttiiiiM paAitlycaMIII 
a 1 Ill a 2 COOTBeTCTBeHHO~ nnOCKOCTb.KOnb4a 6yA~M C4111TaTb nepneH
AIIIKYnSipHOii1 Ha4anbHOMy IIIMnynbcy. 5lcHo, ·\.!To s_:.·;:noM cny4ae afv1nniii
TyAa Alll~paK41110HHOro pacceSIHIIISI npeACTaBnSieT co6oli1 pa3HOCTb, aM
nniiiTYA, OTBe4aiOlJ.liiiX KpyrOBbiM 3KpaHaM ( 111n111 WapaM), IIIMeiOU\IIIM pa.:. . 
Ai-1YCbl a 1 111 a 2. C Y4eTOM ~OpMyn ( 4) Ill. ( 19) HaXOAI!IM 

- ,. ... . ; n' ·. . . . ...J 

f(e), = 2k . E (2£. + .1)P£.(cose). = 
· ·· £.:=m+l 

- i n 
- 2k L E (2£. + 1)P£.(cose) 

£.=0 

111n111 

m 
E (2£. + 1)Pt(cose)], 

£.=0 

f~e) := 2k( 1 ~ cose) [(n + 1)(Pn(cose)- Pn+~~cose)) -
,,J "' '"" ,. . .•. 

- · (m.+ i) (Pm(coss) ·- Pm+l (case))].~--

~AeCb 
·.·~ . 

n + 1 ? ka 1 > n; m.+ 1 > ka 2 > m,, (n .- m) >> 1. .. · ·, . . ' '. . ' 

nonHoe ce4eHitle Altl~paK41!1111 ~- o4eBit1AHd •. pasHa nnolJ.laAIII Konb4a: t .. , .... 

0 A111~p. = 0 n.orn. = 1rUn+'1 )2 - (rri+l) 2 J = ~ (a~· .:. <,i~ ). 

(29) 

(30) 

(31) 

B To IKe speMSI TpaHcnopTHOe ce4eHitle, Bbl41!1cneHHoe no ~opMyne 
(12) ·c aMnniiiTYAOii1 (29)-(30), ltiMeei seniii4~H~ (cM.nplt1Me4aHIIIe. 
Ha c.3) 

'1T 1 
. otr = k·(ai + a2) .. = 2k L, (32). 

rAe l- nepltiMeTp KOnb4a (cyMMapHaSI AniiiHa BHeWHeli1 III.BHyTpeHHeli1 
rpaHit14 3KpaHa). · · 

* 3To BepHo,, KOHeqHo, .TOnbKO B paMKaX IIPHMeHHMOCTH paccMaTpH-
BaeM~H ';reopJm, . T. e. IIPH ycnOBHii, 'ITO p;nHHa BOnHbl 7c=) /k Mana 

no cpaBHeHHIO c rrorrepe'IHbiMH pa3MepaMH 11qepiroro" Tena; rrpH p;ocTa
TO'IHo 6cmbWHX 1<:; 06'beMHYIQ. MHnieHb y:>Ke Henb3H' C'IHTaTb 3KBHBaneHT
HOH rrnocKoMy. 3KpaHy. 

8 

"'" 

5 .'- B 3aKnl04eHIIIe 3aMeTVIM, 4TO nony4eHHble pe3ynbTaTbl MOIKHO 
DPI!IMeHI!ITb K 3aAa4e 0 AVI~pat<4VIIi1 3neKTPOHOB Ha TOHKOM KpyroBOM 
TOpOVIAanbHOM coneHOVIAe c paAVIYCOM_"A~P~" a>> X= 1/k. PaHee 
3Ta npo6neMa B paMKax, ali1KoHanbHoro·nplt16nli11KeHVISI lllccneAosanacb 
B Haweli1 pa6oTe 1 61 (eM: TaKIKe 1 71.). Co macHo 1 6 1 , aMnnliiTYAa ynpy
roro pacceSIHI!ISI 3apSIIKeHH~X 4aCTii14 Ha TOpOVIAanbHOM coneHOVIAe 
(no rnOlJ.leHVIe B AaHHOM cny4ae .- OTCYTCTByeT) CBSI3aHa C aMnniiiTy
AOii1 A111~paK41110HHoro pacceSIHI!ISI Ha "4epHoM" 3KpaHe, noKp~BaiOU\eM 
"A~py" coneHOHAa, COOTHOWeHVIeM 

.f.= (1- exp' (ill. ))f 
c 1\c 3 • 

........ / .... 

(33)· 

rAe e - 3apSIA, ~ -. MarHI!ITHblli1 nOT OK BHYTPI!I coneHOIIIAa: 'AHanlt13 no:.. 
Ka3biBaeT, 4TO C y4eTOM ycnOBVISI YHI!ITapHOCTVI paBeHCTBO (33~ AOniK
HO B~nonHSITbCSI np111 npOV13BOnbH~X yrnax pacceSIHIIISI,·a He TOnbKO 
a o6nacTit1 np~t~MeHII1MOCTit1 3li1KoHanbHoro npV16n~t~IKeHVISI e << 1: B cny-
4ae pacceSIHI!ISI 3neKTpOHOB Ha KpyrOBOM TOpOI!IAanbHQM,COneHOVIAe, 
nnOCKOCTb KOTOporo nepneHAVIKynSipHa VIX Ha4anbHOMY VIMnynbcy, Mbl 
MOIKeM HenocpeACTBeHHO Bocnonb30BaTbCSI ~OpMynaMitl. ( 4.) Ill (19) 
CO BCeMVI BbiTeKaiOlJ.lltiMVI 1113 HIIIX cneACTBIIISIMVI. B COOTBeTCTBVIIII C 3TIIIM 
3QxjleKTVIBHble Ce4eHII1SI AVI~paK41110HHOro pacceSIHIIISI Ha "4epHOM11

• wape 
( AIIICKe) npOCTO YMHoiKaiOTCSI Ha ~aKTOp .. . . 

. ;·2 ~ 
K = 4 s1n 2nc· · (34) 

B 4aCTHO~TIII, TP~HcnopTHOe Ce4eHIIIe rPIII pacceSIHVIIII 3neKTPOHOB 
Ha KpyroBOM TOPOIIIAanbHOM coneHOI!IAe, OpllleHTIIIPOBaHHOM nepneHAIII
KynSipHO naAaiOlJ.leMy ny4KY, OniiiCbiBaeTCSI ~OpMynoli1 

0 tr = 4 sin2 ~ 1ra . 2Tlc •. F"" ., . . (35) 

ABTOP :_ B~paiKa~T ·, rny60KYIO ,6narOAapHOCTb M .111 ;noArope4KOMY . 
111 51. A. CMOPOAL--)HCKOMy _3a none3Hble o6cyiKAeHIIISI. 

nPII1flOlKEHII1E 

Paccfv1oTpiiiM pa3noiKeHIIIe ~YHK4111111 

n 
~(x) = E (2t + l)P£.(x)(1,- x) 

£.=0 . 
(n.1) 

no noniiiHOMaM fleiKaHAP~ B. ,IIIHJ,~p_san_e (:-1, 1]. · Mbl MOIKeM HaniiiCaTb 
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5(x) = ~ .amPm(x), 
.m 

rtJ,e COrilaCHO CO~THOWeHI.110 OpTOHOpM1.1pOBKI.1 (13) 
,. 

1' 
2m + 1 · 

am= 2 J·~(x)Pm(x)dx. 
-·1 

cn.2) 

c n ~·3) 

notJ,CTaBn~~ (n.1) B (n.3) 1.1 1.1Cnonb3Y~ COOTHOWeH1.1~ (13) 1.1 (14), 
nonyYaeM 

_.; ! 

am = (2m +· 1) -:: m -(m + 1) = 0 np1.1 m ~ (n -. 1)-, 

an = (2n + 1) - n = n + 1, 

ari+l ~- -(n +.1)~ 
., 

a = 0 np1.1 m ~ nr~ 2. m -
,., 

TaKI.1M o6pa3oM·>'' 
,•,:. ,[ 

5(x) = (n + 1)(1- x)(Pn(x) - Pn+l(x), 
{ t; ;: / 

(0.4) 

T.e. cnpasetJ,ni.1BO paseHCTBO (18). 
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