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9T0T0 Habopa HEHYJeBbHle MATPUYHLIC DJIEMEHTH, ¥ PHEPIreTH-
YeCKHe CIBAIE MOMHO Hafitm myreM IIOCTPOeHHS MarTpHIlhl
pasMepa mg Xmg B HEKOTOPOM yaoOHoMm Gasmce H ee IOCie-
Ayiomeii nmaroHaamsanuu. Basmchnle Qynknum cHOBa HaXO-
AATCA ¢ HMCIOJB30BAHEWEM NPOEKImOHHOro omeparopa (4.50),
JeHCTBYOIIEr0 HA BOJHOBHIE (PYHKIWH HEBO3SMYIEHHOTO BhHI-
pomgenroro Mynsrunnera. lpumenenne ofmero Meroga, wus-
JOMKEHHOTO 3Jiech, MOMHO malitTa B ra. 8, § D.

§ 9. HEPA3JIUYUMOCTh YACTHL

B wuaccmueckoil MexaHHKe MOKeT CYIECTBOBATH CHCTEMA
MISHTHIHBIX YACTHI, KOTOPhle TeM He MEeHee MOMKHO pasiind-
9aTh MesKAy c000i. MoHO MEICIIEHHO KaK-TO BRIAEIUTH I3 HUX
Oy YAaCTHOY B HEKOTOPHI MOMEHT BpPEMEHH, a 3aTeM ILpO-
clegnTh ee 0yTh. B KBaHTOBOM e MEXaHWKE JBIVKEHWE 4ac-
THIN OMHCHIBAOTCHA TOJBKO BOJHOBOM (yHKImei, Taxk 910 r'0-
BOPATH O €€ OlpefeIeHHOH TPAGKTOPHY Heab3sa (HpHHIAI
peonpesneiennoctd). IloaToMy B KBAaHTOBON MeXaHAWE HEH-
TUYHEIE 9aCTHNH HEepasimduME B TOM CMEICJE, YTO eCJHH MEI
unabialoaeM ogHy W3 HEX, TO HEBO3MOYKHO CKasarb, KaKasd
3T0 "4acTHna. MaTeMaTHiecKd YTBep;RIeHHE Hepa3indaMOCTH
BRIPAIKAETCsI B TOM, YTO Bce HabulojlaeMbie BelNYmHH Lmpej-
CTABJIEHK OIEPATOPaMH, CAMMETPHIYHKMA OTIOCHTEIbHO Hepe-
CTAHOBKH YaCTHI. )

TaMEABTOHWAH CHCTOMBI .72 B3aHMOMEUCTBYIOMIMX UACTHIL
ZoMmKeH OBITh MHBAPWAHTHBHIM OTHOCHTEJILHO IEPECTAHOBOK,
a mOPTOMY TpynIa Bcex mepectaHoBok &, (ria. 2, § 2, mpumep
10) sBmsercsa Tpynuod cuMMeTpum cmcTeMul. Kcam He cum-
TaTh MAJBX 8HAYCHAN 1, TO AMEETCA MHOIO PA3HHIX HEIPHUBO-
AUMHX IPeACTABICHAA rpymusl o ,, KOTOPHEe MHl OCTa-
BEM 70 T. 2,-ta. 17. Ho ecam Heroropoe coberBeHHOE COCTOSA-
Hue NPAHAANEKAT HeOPHAROANMOMY INpefcTasaenmio T
rpyanni ¢, ¢ pasMepHOCTHIO S, >>1, TO BCIEACTBHE CUMMETPUH
BceX (E3UYECKUX OMEPATOPOB MBI JOJUKILL HMETHh BHIPOKIS-
nue, KoTopoe copepumieHHO HeHaGmiogaemo. Huraxoi ¢usmue-
CKHU Omeparop He MOMKeT IPHBECTH K PaciemIeHmi0 yposHei
AW MHYOEPOBATHh KaKme-n1u6o [epexojibl |3 OFHOIC BEIPOMK-
MEeHHOTO COCTOSHUA B fipyroe. B mpupoje cToiNb IPAYYIHBAS
CHTyalusa, HO-BEAAMOMY, He BozHmRaer. OmBIT HOKAa3LIBAET,
970 eINHCTBEIHEIME BCTPEedaiOMUMHICS HPeICTABICHUAME I'Dyil-
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IH o, gBJAIOTCA ABa OHOMEDPHHX HpeJCcTaBICHUHA, COOTBET-
CTBYIOIIME MOJHOCTHIO CHMMETPEYHBIM ILJIM IOJHOCTHIO aHTH-
CAMMETPHTHKM cocrosnusM. ([lepBoe H3 HUX ecTh TOMIECT-
BEHHOE ITpejicTaBleHMe, U COOTBETCTBYIOHIEe COCTOAHEE Vg
YRoBJeTBODsET yeaoBmio PYg=y¢ miA BCex nmepecraHoBok P.
AnTtEcmMMeTpuYHOe coctoamme P, oliagaer cBOHCTBOM
Pisps=—0 4 Ans Bcex uap ij, rue P;; oOmeHmBaer Mecramu
9aCcTANEL { M §, OCTABIA OCTAJRHBIC YacTHIEl 0e3 Hm3MeHeHH .
. Hoppo6ro Mpr ocTanornmcsa Ha »Tax OpegcTaBIclimAX B T. 2,
ra. 17, § 4.) K opmmepy, Bea teopms aTOMHOI'O CTPOEHHA,
BRIIOUAs MITCPIPETAIII0 NePUOMAUeCKOl CHCTeMH 3JeMeH-
TOB, PyXHyXa Ob, y0epu Ml 13 Iiee IPeANOJ0KeHre 06 aHTa-
CHMMOTDUYHOCTH BOJHOBHX (YHKIWE 8JeKTpoHoB. B obmem
ciaydae yCTAHOBJEHO, YTO WACTHIBI C TEJHM CIIIHOM WMeIT
OONHOCTHI0 CHMMETPUYHBIC BOJNHOBHE (QYHHEIEH, TOrAa Kak
YACTANE ¢ MOJNYIHENHM CIHHOM HMEIOT IOJHOCTHI) AHTHCHAM-
MeTpUYHHE BOJIHOBHE (QYHKOmy. B nociepmeM ciaysae ode-
BHJ{HO, 9T0 JNIO0BE [iBe WIEHTHIHHE TaCTHNE He MOTYT HaXo-
OATHCA B OJHOM M TOM K€ OJ(HOYACTUYHOM COCTOSHAM — 3Ta
3aKOHOMEPHOCTh HOcmT HaszBaume npuunpna llaymm. Yac-
THIB, ONUCHBAGMBE CHAMMETPWIHHIMU BOJIHOBHIMEU (YHEIIAA-
ME, Ha3LIBAOT «0030HAMM», a AHTUCUMMETPHIHHIME — «dep-
MEOHAMU», HOJPAasyMeBas, 4T0 OHW YOBIETBOPSIOT CTATHC-
tukaM DBose — Jitmmredina n1 Pepmu — dwnpara.

B 1. 2, ra. 16, § 3, n. I' Ma1 paccMoTpHM TEOPEMY O CTATHC-
THKaX CIHHA, B KOTOPOIl HA OCHOBE OUeHH o0muUX Teopermye-
CKHX IOCHIOK MENaeTcd BaKAIYeHHEe O TOM, 9TO YACTHUIE C
MOJNIYIeJALM CIIHHOM HE MOIYT ONHUCHBATHCA CHMMETPHIHBIME
BOJIHOBHIME (YHKIFAME, 8 YaCTANBI C NEJNBIM CIIITHOM He MOTYT
HMETh AHTHCUMMETPWYHHIX BOJHOBHIX (yHKnumii. dra Teopema
corJIacyercs CO CKa3aHHHM BHINE, HO He HCKJIOYaeT CylecT-
BOBAHMSA IS TACTHI] ¢ NEJKM HIW IOJYIEeNEM CIHHOM Ipej-
crapieHnii cO cMemaHHOX cmmmerpued. [leiicTBHTENBHO, BHI-
cKaspiBanuch runoTess (ra. 12, § 3), aro Bce eiie He 0GHapy-
JKeHHBIe KBapKI HPUHAJJIERAT NPEJCTABIEHUAM CO CMeIIam-
HO# cvMMeTpHeil (cayuall Tak Ha3RIBAOMON MapacTATHCTUKIL).

B zagnodeHme 3aMeTHM, YTO €CJAM «HYMEPAnWA» daoTHUL
He ABjadercs ¢mamyeckn Halua0aeMo#, TO MOMKHO HOCTPOHTH
KBAaHTOBYIO MeXaHUKY 1 He BBops ee. Ha nmpaxrure 370 femaer-
CA TAaK HA3BIBAEMBIM METOHOM <IUCE] B3aloJHeHWS» WJIH
«BTOpEYHOro KBanToBauus» (r. 2, ra. 16, § 3, m. A). Io Bo
MHOTHX 33Jj29aX I0{00HYI0 HyMepaijuio BBOAUTL yaoGHo (Kak
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BTO ME YiKe CHeNaiR) JMmb MJA TOr0, 4T00B ONpejesnThb
CHMMOTPHYHOCTh HJI¥ AHTHCHMMETPHYHOCTH BOJHOBOH QyHH-
Of®E, 3HAas TP DTOM, YT0 mofoGHAsA HyMepalug He HMeeT
JuanIecKoro cMHICHA.

§ 10. HOMIIJIEKCHOE COHPAKRENME II OBPAIMENUE BPEMEHH

Ecam ¢ (r, f) ects 3aBucsHmee 0T BPpeMeHn pellenme ypas-
menns lpegunrepa (5.2) ¢ peiicTBUTENHHEIM TAMHJIBTOHHA-
HOM, He 3aBHCAIINM OT BDeMeHH, TO U3 9TOr0 ypPaBHEHAA IpHA-
MO cJefyer, 970 peleHneM HBIAeTCH W QYHEnma ¢ (r, f)=
=p*(r, —1). Hpyromu croBamm, ecian QyHKnus P(r, f) onm-
CHIBAGT BO3MOKHOE COCTOSIHWE CHCTEMBI BO BpEMEHM, TO ero
ommerBaeT ¥ GyHKmEa @{r, 7). DusHUECKy0 B3AEMOCBASH
memuy Qyasumama P(r, £) @ ¢ (r, {) MOKHO BHACIUTH, CPaB-
HOBas CpeJiHAe 3HAYGHWA OIEPATOPOB HAMONOOWE I I P B ABYX
COCTOSIHMAX. Y UATHBAA oupenesenne (9.6) ckaigapHoro mpo-
H3BEJ[EHN, HMeeM

((p(l‘, t)IXI(P(l', t)>=<'\P(1‘, —‘t)\XW(", '_t)>7
<(P (l‘, t)lpxlq)(r’ t)>=—<'ll)(l', _t)lpx(lp(r’ —t)>

Ho, cormacHo ruaccmueckoit MexaHuKe, Ipw 3amene x(f) Ha
z(—1) 1 py(¢) Ha —p,(—1) MBI HOoyuInM OOpPAImMEHHYI0 TPAeK-
TOPHIO JBmKeHms Bcex dacrun. Hauopumep, wacruma, uopm-
OpomerHasa BBepx npm t=0 W JOCTHraw0mAs HAWBHICHEH TOU-
KE A B MoMeHT =1, mokHa GEITH 3aMeHOHA JAcTHIEH, HAYM-
HawIne najgars 03 T09Kku 4 B MOMeHT {=—1 u pocruramomei
deman mpm ¢==0. llosromMy MBI paccMaTpmBaeM Nepexoy oT
¥ (r, ) kK ¢(r, {) Kak ofpameEre BpeMeHY H BBOJHEM OMEPATOP
Y, onpepessieMuit Kak ¢ (r, &) =LY (r, )=P*(r, —7). B 1. 2,
ra. 15, § 7, 0. I" Gyner BBepen Gosee oOmuit omeparop, oGpa-
MARMAE TaKyke I HADPABJIGHHE COMHA.

B cayuwae crammomapmoro cocrosmma (5.3) omepanms 06-
pameHms He H3MEHSET MHOKUTEAb exp(—ik#/l), tar aro co-
crogung P u P¥ WMEOT OJHHAKOBYI0 DHEPIHIO; BTOT ;Ke
pe3yibTaTt caegyer u B3 ypaBHeHUs: Ha COOCTBEHHEE BHAUCHTA
[¢opmyana (5.4)]. Cumemosarenpno, eci®m P — KOMOACKCHASN
QYHERIHAA, TO QYHENUE ¢ X P* HE3aBHCEMEI W HMMEET MECTO
ABYKDATHOC BHDOK/EHHE. 3/[eCh Mb HMEeM eie OJWH NpPHUMep
BHPORAEHAA BCJAEACTBHE CHMMETPHM TaMUIBTOHHAHA, B AaH-
HOM Cly98¢ CHMMeTPHU B OTHOIIEHWN O0pamieHWs BpeMery.





