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Ilo nmpocThiM mMoJOKHTENBHBIM KOPHAM H JHarpamMMmam
JIBIHKHHA MOKHO HaXOAHTh TaKKe HENPHUBOJHMbIE I1PEICTaB-
AeHusd rpynn JIg, uto asasercs o0o0meHHeM MeTola, KoTo-
pBIM MBI TOb30BAKCh paHee B 1. 7, § 4, n. b u ra. 18, § 8.

§ 5. MATPHUD!I BPAUIEHHUH

Marpuupl HenpusoguMeix npejcTasaenuit (DY, (R) " ana
saemeHTa R rpynner A, Gbun onpeisieHsl B T, 7 2 OCHOB-
HOM BhIpaXeHHAMH (7.39) u (7.40) 11a MaTpHUHBIX 371eMeH-
TOB HH(HHHTE3UMAbHOrO oneparopa J H COOTHOLICHIEM

T(R)=expa-X=exp(—ia-J) (20.35)

MEUKTV OfIepaToPoM KOHEYHbIX BpauieHUil ¥ HHPHHHTE3NMATD ~
HBIMIT oneparopamu. 3jech, Kak H B [I. 7, § 4, BpameHHe

Z

Pue. 20.2.

napaverpusyerca BexkTopoM a. Matpuusl D, (R) wacto na-
3BIBAIOT MAaTpHUAMH BpameHu#. XoTs Mbl HHOTZA HCIOJb30-
BaJH CBOHCTBA THX MATPHU, Mbl eile He NbITaIHCh Npef-
CTaBHTb HX KaK OYHKHHH HapaMeTpoB a; eqnHCTBeHHOe
HCKJTIOYeHHe —uacTHei cayvall j=1/, B ra. 18, § 13, n. B,

Kak BHIHO H3 3TOro HNpHMepa, MapameTpn a He OYeHb
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YAOOHBI, H NPHHATO NapaMeTPH30BaTh BPAIIEHHS TPEMS Yr-
JiaMu Dinepa o, B, y. [Yrasl diepa a, § u y He caexyer
CMEIIHBATh C MATPHYHBIMH 3/1EMEHTaMH o H f Marpuusl SU,
(18.32), nns1 koropol, X COMKaNeHHIO, TPHHATH TaKHE XKe
-0603nauenns.] [Ipu Takoil NapaMeTpH3aUUH IPOH3BOJbHOE
BpaueHye onpeaensiercsl NOJOKEHHEM «HOBBIX» OCeH KOOpjH-
Hat x', y', 2', nosyYeHHSIX B Pe3yJbTATe NOBOPOTA «CTAPBIX»
ocefl x, y, z. Beenem oObUHEIE NOJSAPHBIE YIJb (I10406HO
yroam O 11 ¢ Aas TOUKH r), ompejessloUIHe MOTOMKEHHE OCH
& OTHOCHTEJIbHO HCXOJHBIX Ocelf, H 0003HaYMM HX, KaK 3TO
NMpHHATO, wepe3 B M o; HX 06JaCTH H3MEHEHHS TaKOBEL
0<B<m, 0<La<{2n. Mpyrumn csioBamMH, P-—35T0 yroa
MEXIY ocsiMH 2 H 2', a a—MeXAY OCbl0 X H IpoeKIHek
ocH 2’ Ha miockoetb xy (puc. 20.2). Ocraercss nuub onpe-
JAEMUTb NOJIoKeHHe ocH x (a TeM caMblM H oCH y'), J/Id 4ero
.AOCTATOYHO YKas3aTh Yros y MeXKAY miockoctamu 0zz' u 0z'x’,
IlponsBosbHoe BpameHne yA0GHO BLIpakaeTcst B BUJE NPOH3-
BENICHUsI TPEX MPOCTLIX BpalEHHH BOKPYr HCXOJHBIX OceH.
3averuM, uyro ecad p=0, To BpauleHHe MPEICTAB/AETCS
B Buje npoussegenusa R, (x)R, (B). [lpu srom nosopor Ha
yroa 3 mepememiaer och x MO IIHPOTE B HANPABJEHHH K <IOTY»,
a MOBOPOT Ha YroJ o IepeMelllaeT Ty e OCb 110 JOJATOTE,
€CJM  YNOTpeOHTh HasBaHUsI TreorpagHyecKHX KOOPJAMHAT.
[[TocnepoBaresbHOCT 3THX BpalleHHH CYIIECTBEHHA, MOC-
KOJMpKY 1pu ob6paTHoM HX MOPAAKE MOBOPOT Ha yroa f
npoBOAHJCA Obl BOKPYr ocH, nmosyuaemod H3 Oy B pesy/b-
Tare Bpamelus R, («).] B ofiiuem cayuae, xoraa y 550, HyKHO
CHayajsa BHINOJNHHTh IIOBOPOT Ha YroJ y BOKDPYT OCH Z;
-TOrZla oneparop ofulero BpalleHHs] NPHMET BHJ,

R=R, (@R, B)R; (). (20.36)

[C tem ke ocHOBaHHeM MOXKHO Oblj0 Gbl BBHIIOJHSTH NOBO-
POT Ha yros y BOKPYT OCH 2', HO Mbl BCKOP€ YBHJAHM IpeH-
MYyIIeCTBO, KOTODOE JaeTcsl NpPOBeAeHHeM BCeX BpalleHuH
B (20.36) BOKpyr oceil H3 OJHOIO H TOTO K€ HCXOJHOTO
Habopa. |

dakropuzauus saementa (20.36) obecneunsaer (pakTopH-
3alM0 M oreparopa npeacraBaeHus (20.35):

T (R)y=exp (—ial,)exp (—iﬁly) exp (—iyl);

HaIoOMHHM, UTO I10 ONpeJeJEHUI0 MaTpHUbl BpamieHHa BBIITOJ-
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HFeTCSl COOTHOIICHHE
D@ (e, B, y)=<jm | TR)]jm>,

rge depes |jm> oGo3HaueHbl GasucHble BekTophl. Orciona
C YyUeTOM JHaroHaJbHOCTH omepatopa J, B 310M 0a3uce cpasy
e MoJyuaeM YIIpOILEHHe

D (e, B, y)=exp[—i(am' +ym)]<jm'|exp (—ipd))) im>.
(20.37)

OcraBuiyecss MaTpPHYHBIE 3JEMEHTHI MOXKHO HaHTH, HCIOIb3YS
cootHomenne J, =(J,—J_)/2{ u Qpopmyay (7.40) ans wmar-
PHUYHBIX SJ1eMEHTOB omepatopoB J.. B kauectBe nepBoro Liara
IpH BbIBOe 00MIEro BhIpaXKEHHA JAJs MaTPUYHOTO 3JEMEHTa
IIOJYYHM €ero BEIpakeHHe MNpH j=1/,. lns 3TOoro wacTHOro
cayuast BelpadkeHHe st MaTpHupl J, Gblio JaHO B QopmyJe

(8.15): 3
i/0 —L)
J o=
vyoo2 (L 0/
OTKyJa, oueBHAHO, J;=1'/, u (xak B ra. 18, § 13, n. B)
pan ansa exp (—ip, ) VIpOLLaeTCA:

exp (—ipl) = (1 —gf+ ... ) — iy (B—g P +... ) =
=cos¥/,f—2i), sin?/,P.

Takum o6paszoM, moJjHasg MaTPHULIA JAeTCS BbIpaKeHHEeM
Dix By
B (exp[—lxzi (@+y)]costB  —exp[Vsi (—a)] sinl/gﬁ‘)
exp ['/af (a—y)]sin/,f exp [V/si (a+y)] cos?/of
(20.38)

[IpupaBHsaB 3T0 BhIpaxkeHue Marpune (18.37), MoxKHO HaHTH
COOTHOINEHHe MeXKAY yraamu Jijepa U NpeHHMH HapaMeT-
pamu a, Torfa MOXKHO NMOKasaTb, YTO BecoBas (PYHKUHUS NPH
UHTErPUPOBAHHH 1O Tpymnne (npujaoxkenue 4, § 3) uveeT BUJ
p(a, B, y)=sinp.

OO6uiee BHIpaKEHUE JJIS MAaTPHUHOTO 3JEMEHTa MOXKHO BhI-
pecTH 3 BripaxkeHHs (20.38), paccmarpuBasi BEKTOp

Iii>=(% %)ljé‘%)z " %%)21
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KaK NMpousBeleHHe 2j MHOXUTesNeH, 10J00HO BOJTHOEOI! (YHK-
nM¥ 2j yacTHO €O ChHHCM j=1/, 0 ¢ m=1/,, Toraa B co-
cTosind | jm> OYAeT j-Fm CHEHOB, HalpaBJEHHBIX BBEpPX,
H j—m CIHHOB, HaNpaBJE€HHLIX BHU3,M Mbi [LOJXHBI HpO-
CYMMHPOBaTbh NO BCeM pas/HYHBIM crocolam OpHNICHIBAHHA
cnuHa vacTullaM. Hncgac Takux crnoccCoB xaercsi CHHOMH-
albHbiM Koad¢uuuenrom C3,,. BBoasi HOPMUPGEOUHLIH MHO-
JKUTENb, ¢ ydeToM Bmipazkenus (20.37) moayuaen

(i) — ; ! 2] \\h -
Dm’m(a’ ﬁ’ V)_exp [-_l(a’“ —}-ym)] ]_m'/

2] N\ L, _
X(j———mj 2 <mymy. .. | exp (—iP) )| mymy. . >

My thif

><

3jecb m;-—NpoeKuusl ChuHa == 1/, wacTHumel {, a CymMMa Or-
| A Q] M ! 7 T -

paHaueHa yCJAOBUAMH Zmi=m, Dimy=m'. B cuay cummer
13

pHu onepaTopa H BOJHOBHLIX QYHKLEH MOMHO OCTaBITh TOJb-
KO OJHO cJjaraevoe, YMHOMKVB €r0 Ha uicjo uJjeHoB. Toraa
NOJNYULM

D). (o, f 7)=
o 2 Vo2 \
=exp [—i (am —}-ym)](j.__m,/ ( X

j—um)
f+m j—in
~

/_J;.g p—ee
x Dmimi. .. Jexp (—ipl)|F+ ... +— ... —). (20.39)
mg

3iech y mepBBIX j-m uacTun m= - 1/,. Ilcckosbky orne-
paTop npejcTaBaseT coO0H NMpoOl3EejeHHe COOTBCTCTBYIOMIHX
ONepaTopoB A KaxIoH wacTHUB, Ka:KIBIH MaTpHulbl 3je-
MEHT B BelpaxceHiu (20.39) paBeH NpousBejeHHIO 2] mMaTpHu-
HEIX 9/1eMeHTOB eXp (—iPJ ), BSATHIX A MaTpIlibi Dt/»
L3 {20.38). Haa KaxJaol 4aCTHlB C OJHHAKOBBIMH IIPOEK-
UHSMH CITHHA CJIeBa H CIIPaBa CI0Aa BXOAHT MHOXKNTENb oS /2,
a JJs KaXJoH YacTHUBI C PaSHBIMH MPOEKIIHAMH— MHOXKH-
Teb -+ sin B/2 cooTBercTBeHHO cayuasM <—| [+ > {4||—>.
EINnHCTBEHHBIM CyIIECTBEHHBIM TApaMeTpPOM B CyMMeE IO #71; 5B~
JISIeTCSl UHCJIO X YaCTHI, Ha HEPBEIX j--m MecTax, IMeIHmHX

cruy 1/,. B uTore, yuuThIBasi MHOXKHUTENH cf+'" H c/"” _ On-
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pelesdomue 9uc/o cnozo308 OpUeHTauud CIUHOB, NOJydaeM
D#t)'m (a': ﬁy V)=

i -1/, i s
=exp[_i(amg+ym)]<i 2j > /< 2j > o

—m j—m

Jitm\( j—m
X%< ) s
X(___1)i+m’—x(cosl/‘2ﬁ)2x-—m—m' (Sinl/zﬁ)Qf—2x+m+m" (20.40)

DT10T pe3yJbTaT HECKONbKO YIIPOILAaeTcsi HpH MOACTAHOBKE
BbIpaXKeHU# J1s1 CHHOMHANBHBEIX K03(DQHIIHEHTOB.
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