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'1. Teopu sr 6ecKoHetJHO-KoMnoHeHTHhiX nonefi B nocnenHee BpeMsr HH-

. I 1,2,31 H 
TeHCIIBHO paapa6aTb!BaeTCH • apHllY C HeKOTOpbiMII llOCTOHHCTBaMH . ee 

(HanpJIMep, OllHO none OnJICbiBaeT tJaCTIIUbl KaK C uenhiMH, TaK 1i nony

UenhiMii 3HatieHHHMii cnnHa) B 9TOH TeOpliH HMe!OTCSI 1i CyiileCTBeHHble TPYll

HOCTH. B KatJeCTBe npHMepa ,MQ)KHO yKa3aTb Ha TOT lf>aKT 0 . 'ITO aKCHOMe 
. 141 

0 noKanbHOfi KOMMYTBTHBHOCTH nnsr CB060llHOPO nonSI MO*HO YllOBneTBO-

pHTb TOnbKO. B TOM cnyt~ae, ecnu cneKTp M8CC tJaCTHU HMeeT 6eCKOHe'IHOe 

15 6 7 I . . 
BbiPO*lleHHe no c::nuHy 

0 
' • • D OMH~O 9TOPO li3 nopeHUOBCKOII HHBapuaHT-

HOCTII u noKanbHOfi KOMMyTaTHBHOCTH 9Tofi Teopim He cnenyeT ee CPT 
181 . 

HHBapJI8HTHOCTb 

EecKoHetiHO-KOMnoHeHTHoe 'none, Ko:ropoe npeo6paayeTCSI n.o aanaHHo

MY 6ecKoHetiHOMepHOMY HenpuBonn~oMy npencTaBneHHJO HeKoTopofi HeKoM-

naKTHofi · Ppynnhi (~anpu Mep SL ( 2, C) ), MO*HO paCCM8TpHB8Tb nu6o 

KaK. qJYHllaMeHTanbHOe none, nu6o KaK COCT8BHOe, B KatieCTBe npnMepa 

MOX<HO yKa3aTb Ha .TaKUe CHCT9Mbi 1 KaK aTOM BOllOpona. H aneMeHTapHble 

'18CTHUbl B MOllenu KB8pKOBo DpuMep COCTaBHOH CHCTeMbl C B03paCT8!01IlHM 

19,111. 1101 . 
MaCCOBbiM cneKTpOM 6hin npuBelleH B pa6oTe .B pa6oTe 6binO no-

. Ka3aHO, 'ITO CBH3aHHBSI CHCTeMa · 1i3. llBYX CKanHpHbiX tJaCTHU npeo6paayeT--

1121 
CSI no yHnTapHbiM npencTaBneHHSIM Ppynnhi flopeuua. B pa6oTe auano-

1131 
PH'!Hoe paccMoTpeHne npoBeneHo nnsr $yHKUHfi BafiTMaHa, a B pa3BHT 

• 
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narpamKeB cf>opMamraM .llnSI penSITHBI:ICTCKHX cocTaBHhiX Cl:lcTeM. DoMI:I

/9 10/ 
MO t , CyiUeCTByeT 6onbiUOe KOni:I"'9CTBO pa6oT, B KOTO);lh!X OTHOCI:ITenb-

Hh!e KOOp,lliiHBThl CBSI38HHOii CI:ICT9Mhl paCCMaTpi:IBa!OTCfl KaK ee Cni:IHOBhie 

. ; /14/ 
nepeMeHHhie. lleTanbHO sTOT Bonpoc Hccne.llOBaH B pa6oTe · • C .llpyroii 

CTOpOHhi, OKa3hiBaeTCSI Y.ll06Hh!M peanH30BaTb HOIIpi:IBO.lli:IMhle npe.llCTaBneHI:ISI 

O.llHOpO.llHh!X cPYHKUI:Ifi OT KOMnneKC-rpyrrnhi S L (2, C) B npocTpaHCTBe DX 

. () ( ')/15/ Horo S L 29C cni:IHOpa z "' z , z • 
I 2 

HhiX noneii TaKaS! peani:I38UHSI 6hma 

B TeopHH 6ecKoHe"'HO-KOMIIOHeHT

/2.3/ 
npe.llnO:lKeHa B pa6oTax ' • 

·n; . 
B pa6oTe 6wn1:1 nony"'eHhl, 

/16/ . 
a B CTpOI'O 060CHOB8Hhl cneKTpanb-

Hh!e npe,llCTaBneHHSI .llBYXTO"'9"1HOii cPYHKU!IH ,llnSI Wl:lpOKOt'O Knacca noneii. 

8 H8CTOSIIUeii pa6oTe noKa3aH'o, "'TO MO:lKHO CBSI38Tb 9TI:I CneKTpanbHhie 

npe,llCT8BneHHSI ,llnSI rroneii:, KOTOpble npeo6pa3y!OTCSI no OCIIOBHOi1 cep1:11:1 

YHI:IT8pHhiX npe.llCTaBneHI:Iii rpynnhl nopenua, c' "'eThlpeXTO"'e"'HOii: cPYHKUI:Ieii 

. . " ·,~, '6 . /9,12/ 
CKanSipHOI'O nonSI, n1:160 C .llByXTO"'e"'HOii: 't'YHKUI:Ieii:' HnOK8nbHOI'O nOnS! • 

Dp1:1 STOM HY:lKHO npe.llnonaraTb, "'TO Ka:lK.llaSI napa cKanSipHhiX noneii onH

ChiBaeT COCTBBHYID CI:ICTeMy. 0.llH8KO BOniiOB8SI cPYHKUI:ISI TaKOfi C~SI3aHHOii:. 
CI:ICTeMhl npeo6pa3ye"I:CSI no npi:IBO.llHMOMY npe,llCT8BneHHIO i:'pynnhi nopeH

IlB. Paano:lKeHI:Ie Ha nempHBO.lli:IMhie npeitcTaBneHHSI aToii rpynnhi cicymecTB

nSieTCSI nocpe,llCTBOM I:IHTei'panbHOI'O npeo6pa30B~HI:ISI fenbcP~H.lla-fpaeBa, 

CBS13h!B810IUel'O cPYHKUI:I~ f( x ) , 3a.llaHHYIO HB I'l:lnep6onOI:I.lle X2 "'-1 , 

C cPYHKUI:I.IlMH, 38.ll8HHhiMU Ha Bepxneii none KOHyCa ~ 2 
.. 0 t . ~~ >'0 1:1 H8 

•. . /15/ . . ' ' . 
H30Tponnoii npSIMoii: (eM. , rn. VI ) • 3.[lecb H30TportRhiii: BeKTOp ~ 11 

/3/ ' ' ·, ' 
MO:lKHO CBSI38Tb C KOMnneKCHh!M Cni:IHOpOM z • OTO pa3nmi<eHI:Ie .ll89T 

HHTepecyromyro Rae CBSI3b Me:lK.llY CBSI38HHhiMH cocTbHRHm,1H .llBYX ci{an5I.pRhiX 

"18CTI:IU 1:1 6eCKOH9"1HO-KOMnOH9HTHh!MI:I 'nonSIMI:I. 

2. PaccMoTpi:IM "'eThipeXTO"'e"'Ryro cPYHKUI:IJO 

F ( x 
1 

, y
1 

,x
2 

, y 
2 

) = < o 1 ¢< ( x 
1

) ¢ /Y 
1 

) 'i\ (x
2

) ¢
4 

( y 
2 

) I o > ( 1 )' 
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.\ 

npH ycnOBHH 1 qTQ 

.. : . 
(x -y 

a a (a=1,2). (2) 

¢· ( x) 
j 

{j =1, .. ,4) B (1) npH npeo6pa30B8HHH H3 

}'~ynnhi TiyaHKape npeo6paayiOTcsr KaK 

-.1 
U (a,· A ) ¢ (x) U (a, A ) = ¢ (Ax + a ) 

j . j 
(3) 

H YllOBneTBOpSI!OT 8KCHOMe 0 noKanbHOH KOMMYT8THBHOCTH 1 T.e. 

2 
[¢ (x), if>,(y)]=O, 
. j k ecnu (x-ykO,,(j,k=1, .. ,4). (4) 

Ycnoaae penSITHBHCTcKoii HHBapuaHTHOCTH HaKna)lhiBaeT aa tPYHKUHIO F 

Tpe6oaaHHe 

Y cnoaue Tpaacnsruu~aaoii HHBapaaHTHOCTH BbmonasreTcH
7 

ecnH tPYHKUHSI F 

HMeeT BH)l 

F =F (X -X , Y
1

, Y
2 

) • 
. ·I Z • 

I')le pallH Yll06CTB8 BBelleHhl HOBble KOOpllHH8Tbl 

(a ... 1, 2 L (6) 
' 

Y :: 1/2 ( X -y ) 
a . a a 
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3necb X a MO:)KHO IIJITepnpeTIIPO,BaTb KaK KOOpAHHI!Thl U9HTpa C!ICT9Mbl 

. ¢ (X a ) li' ¢( y a) , a· Y a - !IX OTHOC!IT9nbHbl9 KOOpAUH8Thl. Coi'naCHO 

ycn6Bino (2), 

. 2 
y <0 (a=1,2). _ 

a 

Yno6ao aaMeHHTb Ya aa HOpMnpoBaHHhie qeTbrpex-BeKTOphi 

-·--
n 

a 
Y /v'- Y 2 

a a 
n 

2 
= -1 

a 
(a =1,2 ). 

. 2 
npo!IHT9I'p!Ip0B8B (1) no Y a . , nony"'HM 

F ( X 
1 

- X 
2 

; n 
1
, n 

2 
) = J f 

1
-( Y ~) F ( X 

1
- X 

2
, Y 

1
, Y 

9 
)£ ( Y:) d Y ~ d Y 2 

2 

(2') 

(7) 

(8) 

3necb f ( Y 2 ) ( a= 1 , 2 ) - ¢nHHTHhl9 tPYHKUHH, OTnH"'Hhl9 OT uyng TOnbKO . 
a a . 

npn 0>Y 2 >-R 2 

a "' 
, I'Ae R - KOHe"'noe qncno. Toi'na MO*HO I'OBOPliTb, 

'tTO none 

<ll (X; n) = J d Y2 
f ( Y 

2
) ¢ 

1 
(X + Y ) ¢ 

2 
(X -1' 

Ori!iCbJBaeT COCT8BHYIO "18CTHUY, a n ecTb ee cnnHoBaH nepeMelil!aH. 

B cHCTeMe ueHTpa Mace aTHX qacTHU (npennonai'aeM, 'ITO ¢ li ¢ onR-
.-.-2- l 2 

ChiB8IOT qaCTliUhl C. Oll!III8KOBh!Mli M8CC8Mii ) V- Y 9CTb paCCTOH!ili9 

.M9*AY HliMH. 
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n • 
a 

"' flepexoJlsr K ljlypbe-o5paay .F , nMeeM, 

(9) 

o5ecnequBaeT BbinonHeHue ycnoBusr cneKTpanb-

nnsr SIJlpa K noTpe5yeM KBaJlpaTuqHyiO UHTerpupyeMOCTb' no nepeMeHHblM 

(10) 

/15/ 
B TaKOM cnyqae qeTbipexToqeqHasr <PYHKUUsr ( 1) npn npeo5paaoBa-

Hnsrx na rpynnbi nopeHua npeo5paayeTcsr no ee npnBoJlHMbiM npeJlcTaaneunsrM 

OTHOCUT~nbHO nepeM9HHbiX na' · 

l.J:To5bi paanmKUTb SI.ctpo K ua srnpa, KO_Topbie npeo5paayiOTCSI no 

HerlpHBO.{lUMblM npeJlCTaBneHUSIM rpynnbi nopeHUa,· npOH3Be.{leM HHTerpanbHbie 

npeo5pa30B8HUSI renblflali~a-rpaeBa: 

K (P ; n 
1

, n
2 

) ,; · 

': 
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·. 
. [r,x]. . -t~lp/2 21m8 · [x,rl 
xK . (P;elw)+(n2e') e 8(nJ)K (P;z,e') I + 

( 11) 

· oo 2tm8 21m'8~ . [x~x']. 
+16/rr

4 
.}"; mm' fdO'fdO'e e. · 8(n 0B(n e')K (p;z 1 w.). 

m,m-;,1 f' r' · . · I 2 

3necb naphi 'l:Hcen '"" [ 0, ip 1 H X"'[ 2m, -2m] o6o3Ha'l:aiOT HenpH-

. /13/ 
BO.llHMhie npe.llCTaBneHHSI rpyiiiihl flopeHUa ·· 1 e H e' ... 1i30TpOIIHbie ·BeK-

TOphi e 2 =e , 2 = o , a z If w - KOMnneKCHhie S L( 2 1 C ) CIIHHOphi 

(Ka:»<.llhiH 1i30TpOIIHhiH- BeKTOp MO:»<HO npe.llCTaBHTb B Clle.llyiOmeM BH.lle: 

eJ!=zaJ!z 1 e~J!=waJ!~ , I'.lle a (j =1 1 2 1 3)- MaTpHUhl Day,im, 
. . l . ' ' 

a a O - e,llHHH'l:HaSI 2 x2 -MaTpliUa): r If r' · eCTb IIpOM3BOllbHhle 

IIOBepXHOCTii Ha KOHycax e 2 ,01 e 0> 0 H e'~ 0 1 e'
0
).0 , a dO .H dO'

-IfHBapMaHTHhie Mepbl Ha IIOBepXHOCTSIX r H r' ( de= dq d {}-

-rne de HHBapnaHTHaSI Mepa Ha KOHyce ~2:= 0 , a q (~::)-';'1 - ypaBHeHMe 

IIOBepXHOCTif r ) j 8 · - CBSI3aHO C paCCTOSIHifeM OT IIpSIMOH y=h+te 

.llO TO'l:Kif n , rne 
2 

h - qJHKCHpOBaHHhiH BeKTOp h ' =- 1 , 

DpencTaBneHHSI x = [2m, -2m 1 , ·rne· m ·~ uenoe, aKBMBaneHTHhi 

. . . . n · /15/ 
OCHOBHOH Ceplili YHMTapHhiX IIpe,llCTaBneHHH rpyiiiihl opeHUa · ·, 

TaKHM o6pasoM, Mhi pasno:»<Hnfl 'l:eTbipexTo'l:e'l:HYIO IPYHKUMIO (1) 

no :UenpHBO.lllfMhiM npencTaBneHHSIM rpynnbi flopeHua. Hs ( 10) cnenyeT, 

'ITO B 3TOM pasno:»<eHHH IIpMCyTCTBYIOT TOllbKO npencTaBneHHSI 1i3 OCHOBHOH 

CepHH yHHTapHbiX, npencTaBneHHH rpyiiiihl flopeHua, 

[~X1 . . . . 
Hnpa K (P; . e' e·> MO:»<eM paccMaTpliBaTb KaK. Sll\pa nBrXTO'Ie'l:-

HOfi• liJyHKUHif 

x . 4 _:lpx· [A,A') , 
< 0 I 'P ( ~ ; z ) <I> ( - T; w ) I 0 > = f d P _8 ( P ) e • · . ~ ( P, ; z 1 w ) 

1 
( 12 ) 

8 ' 



'I' II !Jl ITpeo6pa3yiOTC51 COOTB9TCTB9HHO ITO rrp9JlCTaBneHli51M 
17 I , [A.\ '] 171' .. 

rpyiTIThl nopei!Ua • 3TH 51Apa K ' ' cnenyg ' MO>!tHO 

pa3nOl!<l!Tb nanee no co5cTB9HIIhiM ¢YIIKUH51M orrepaTopa cmiHa S2 =-...lw wll, 
·. ~ ll 

rAe w = l/2 c · l\1 va P P ecTb BeKTop llaynn-flJ05apcKoro, 
ll llllap · I 151 

Hcrronb3YH ripeo5pa3oaauHe, o5paTHoe rrpeo5paaoaaHHIO (11) (eM, 

rn. VI ) , HMeeM. 

[r.x l tp/2-t :... 21m8 
K (P;cf,w) = JJK(p ;n 1,n?.) I (n .;>I e B(n .;' )dn dn , (14) 

2 1 !I 

[x.x'l 
K (P; z, w) 

Jl peo5pa30B8HH 5I ( 13) 1 ( 14) H ( 15) CB513h!B810T RAp a ABYX TO'I9'1110H 

<jJyHKUIIII ( 12) C 51ApOM '19Tblp9XTO'I9'1HOH <jJyHKUIIII CKanHpHhiX rroneii: ( l), 

H3 ( 1), ( 4) 11 ( 8) cnenyeT, 'ITO nayxTo'le'IHaH <jJyHKUHH ( 12) B aTOM 

cnyqae HBnHeTCH HenoKanbHOii: c panH~coM HenoKanbHOCTH 2 R • 

B 3aKmo'leHHe oTMeTHM, 'ITO aHanorH'IHhiM o5paaoM MO)KHO paccMaT-

· p!IB8Tb cny'laH, KOI'll8 BM9CTO .C~8n51pHOro JIOml IIM910TC51 rrong CO CITIIHOM, 

Torna BM9CTO rrpeo6paaoB8HH51 renb<jJaHna-rpaeaa Hy)KHO IIC[IOnb30B8Tb 
117 181 

HX o6o5rueHHR ' • 

OnHH H3 aaTopoa (P,3,) aecbMa npH3HaTeneH-X • .H.XpHCToay 3a rrone3-

Hhre o6cy)KneHHR, 

9 
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