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§ 117. Cnun yacTHI, onuchiBaeMbix ypapuennem Hupaxa

XoTs KO CHX NOP MBl WIMPOKO NONB30OBAJHCH NPEACTaBJCHUAMHU
o COHHE YacTHIl, ONepatop CclHHa Obii BBedeH YHCTO (POpMasbHBIM
06pa3oM, Kak HeoOXOAMMBIH NpHeM /sl ONHCAHHs ONBITHBIX dak-
Top. CefiHac Mbl TOKa)eM, YTO CYILEeCTBOBaHHe CIHHA HEHOCPEea-
CTBEHHO BbITeKaeT U3 ypaBHeHus [upaka. Jasi atoro paccMoTpum
3aKOHBl COXpaHeHHd, cje/lyiollue H3 ypaBHeHus [lupaka.

[MockosbKy B Teopur JlHpaKa cOXpaHsAIOTCS BCe OOIIME MOJO-
JKEenNsl KBAHTOBOH MeXaHWKY, AJIfl OTBICKaHHS 3aKOHOB COXpaHeHus
peoOXOAHMMO COCTaBHUTH KOMMYTaTtop ¢ omnepatopoM I amMHJabTOHA.
Otnnune ot Teopuu Llpegunrepa sakniouaercss B TOM, uTO onepa-
Top Famunbrona umeer renepb Bux (113,7).

Ecau onepatop l'amunbToHa He 3aBHCHT or BpeMenH (a JJjst
310r0 HeoOXOAMMO, UTOOb! He 3aBHCEJH OT BPEMEHH ITOTeHUHAJbI
BHEIIHET0 MOJIA), TO HMeeT MeCTO 3aKOH COXPaHEHHUS SHepruu.
B 370M BOMpOCE HET HHKAKOTO PA3IMUHA MEXIY teopueft penun-
repa M teopueil Jupaka.

Jasi yacTHUBl, ABHramwllefics B NyCTOM NPOCTPAHCTBE, AOJKEH
TaKKe COXPaHMThCA MONHbIE MoMeHT. [ToaToMy Ho/KeH CyliecTBo-
paTb ONepaTop MOJHOrO MOMEHTa, KOMMYTUPYIOIWH C raMHJIbTO-
HHaHOM. -

HiuTepecHblli pesynbraT MHo/AydaeTcs HPU COCTABJEHHH KOMMY-
TaTopa AJis ofepaTopa MOMEHTa KOJHUYeCTBA ABUIKEHHH

=[rp]
¥ raMHJIbTOHHAHA.

Ans namux nesel cAelyeT OrpaHUYHTBCH CiydaeMm CBOGOLHOMN
yactnuel. Boibnpas npoH3BOJbHO OPHEHTHPOBAHHYIO OCb 2, UMEEM:

HL,—1L.H = (coap + me*) L, — L, (cop + mc2p).
h e a
Tax kaxk onepaTop L, ; (y——~x—?) KOMMYTHDPYET C oHeparo-
pamu B u azp,, TO NOJy4aeM:
AL, —L.H=ca,(p,L,—L.p,)+ca,(p,L.—L,p,). (117,1)

Hcnoabsys cBoficTBa KOMMYyTawuil NPOEKUHH UMIYIbCA C NPOCKIHAA-
MH MOMeHTa KOJHUECTBA ABHKEHHUA, HaXOAHM:

HL,— LH = ibc(ayp, — a.p,). (117,2)

Anagoruyunte pesyabTaThl MoJjydyaeMm [JJAs APYrHX NPOEKLHHA HM-
Nyakca.

Takum o6pa3oM, MOMEHT KO/MUMECTBA ABMIKEHHA HE HABJAALTCH

HHTerpasoM [BHIKEHHS M He coxpaHsercsd. ns Toro 4roGw Haktu
Beluynny, Wrpaonyo POJIb NOJHOTO MOMEHTA KOJIHYECTBA JBHIKe-

Hus, spegem ofiepatop J=L-+§, rae §— HeuspecTHbIl ofleparop.
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Bynem TtpeGoBarts, utobbl onepaTop J KOMMYTHpOBaJ C orneparo-
pom H:

A1, -T,A=0 wm (HL,—LA)+Hs,—sH)=0.
Tloncrasasas i =2z ¥ HCOOAB3Yyd 3HadeHHe Kommytatopa (117,2),
umMeeM

A8, ~ §,H = ihe (aypy — ayp,). (117,3)
TlonbiTaeMcsl yIOBAETBOPHTL STOMY PaBeHCTBY, NOJOKHB
3, = Aa,a,, (117,4)

TaAe A — HeusBecTHasd KOHCTaHTa.
Briuncaum nanee KOMMYTaTop

Hs,—$,H.
Ucrnoneays (113,5), nonyysaem
Aﬁaxay— Aozxayﬁ =
= Ac(ayfy + aypy) agay — Acaay (@ppy + ayp,) =24c(ayp, — ayp,).

Cpasnupasi nocjielnee pupaxenue ¢ dopmynoirt (117,3), naxozum
sHauyeHue .
i
A = '_2—'0

Takum 06pasoM, OnepaTop S, paBeH
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. HBe npyrue npoeKLBH BeKTOpa §; H §, NONYYaeTCss U3 aHAJTOrHUHBIX
pacyeToB:
. il L ih
Sg=— —2—(1!,(12, Sy=— -E—azocx.
s N a2 . a2 a2 a2 o
Hafinem Tenepb omepaTop &= 3%+ 82+ 87, Hcnoas3ys cBoficTBa

ONePATOPOB Oix, Oy, Oz, HAHACM:
3 o7 1 1\7 -
2= 527 =2 L i
g=grl=rg(1+5)1 (117,6)
Tepeiinem panee K oO6CyXKIeHHIO MOJYUYEHHHIX pe3ysbTatoB. CoXpa-

HAWILYIOCS BO BpPeMeHH BelMuMHY J cjelyeT, OYEeBHUAHO, CUHTATP
NOJHBIM MOMEHTOM 4YacTHUB. B CBOI0 odYepelb NHOMHBIH MOMEHT
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ABJASETCS CYMMOH OpPGHTANBHOrO M COGCTBEHHOro, CHHHOBOI'O MO-
MeHTa dacTuubl. Oneparopsl §, u §2 B dopmynax (117,5) n (117,6)
npuBeleHpl K JAHaroHasbHoMy BuAy. IIpH 3TOM NpoeKuust chuHa
Ha OCb 2 MOXeT NPHHHMAaTb JaBa 3Haueuusd =£h/2. Co6CTBeHHBIE

2 1
sHaueHus omepartopa §2 umeror Bux h%s(s + 1), rae s=- Or-
clofla OYeBHAHO, YTO yYacTuua obsajaer CnHHOM, pasHbIM hi/2.

§ 118. Iepexon or ypaBHenus Jlupaka K ypasHeHuo
[layn¥ ¥ Mars¥THLIH MOMEHT YaCTHIBI

[TocmoTpuM Telepb, Kak npeoGpasyerca ypaBHeHHe J[lupaxa,
eC/IH COBEPUINTh B HeM IlepeXoX K HepPeJsTHBUCTCKOMY NpHO/IHKe-
puo. PaccMoTpuM of6mufi caydail, Korjga 4YacTulla [BUXKETCA BO
BHelIHEM 3/1eKTDOMArHMTHOM TI0Jle, TaK 4YTO ypaBHeHHe J[upaka
umeer Bup (113,12). Tak ke Kak npu npefenbHOM NepeXxofe B CKa-
JAPHOM DPEJNSATHBUCTCKOM YPaBHEHMH, BBLAGJNHM TIpEeKIe BCEro sHep-
FUIO TIOKOf, T. €. Mpou3pelleM NpeobpasoBaHMe BHAA

_imc’t
b=ve * .

Toraa nasi GyHKUMYE )’ DOJYUUM ypaBHeHHE

ih%";—'=[ca (5—§A)+mc2(ﬁ— D+ep|w.  (1181)

w
Ecau BoHOBYIO (QYHKUHIO 3alHcaTh B Buie =(w’)’ TO COBep-

[IeHHO TaK e, KaK JJig CBOOOAHON YacTHUBI, MOTyYaeM ypaBHEHUS
4 w 1w’

,p O ~ ’
ih5> = co (p——i—A)w + eqw,
b (118,2)

’

iﬁ%ﬁ—-:w(ﬁ ——f—A)w—-ch"'w’+eq>w’.

Kax Bcerna, npefeabHbli Nepexof K HEPEISITHBHCTCKOMY MPHOGIH-
JKEHUIO COOTBETCTBYET (POPMAJNBHOMY Da3JOXKEeHHIO IO CTEeNeHsM C.
pennosoxuM BHayase, 4YTO B OGIIEM cJydyae ABHXKEHHS YaCTHLBI

. 1
B nose, TaK ke Kak M AJs CBOGOAHOM YaCTHUBI, w' ~ —~w. Torpaa
Bo BTOpoM wu3 ypaBeenuii (118,2) MoxHO npene0peub uneHaMH
.. 0w’
‘th H e@pw’ KaKk MaJblMH II0 CPaBHEHHIO C BeJHUYHHAMH

o (5 - —i—A) w n mew,
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