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SUSNUECKAS] UHTEPTIPETALIUS
U KJIACCUYECKWE MPEIEJBI KOdPULIMEHTOB
TMMPEJICTABJIEHUN, 3/- U 6/-CUMBQJIOB

Kosdduunents npencrabienntt, 3j-cuMBoabl H KO3IDPHUHEHTH
Pak4d Bce #BASIOTCA THIHYHO KBAHTOBOMEXAHHYECKHMH BeJIHYMHAMH,
Kak H Bce KBaHTOBOMeXaHHYeCKHe BEJNHYMHE!, OHH MOTYT GLITb HCTOJ-
KOBaHH KaK aMIVIHTYABl BEpOATHOCTH., 3anayell HacTosuleH rJaBH H
ABJSETCA TMOAPOOHLIA paszbop STOrO.

3HayeHHe MOMEHTa KOJIMYECTBA [BHKEHHA!) jh M €ro npoeKuHH
Ha 3a1aHHOe HAMpaBJeHHe ph LJ9 HEKOTOPOTO COCTOSHHS MOTYT GLITh

BalaHbl OJHOBpeMeHHO. BoaHoBbe QyHKUHH ‘I"{L NpeacTaBASIOT CO-
CTOSHHA, B KOTOPLIX MOMEHT KOJHYECTBA IBHXKEHHf H ero Z-KoMINo-
HeHTa OlNpejeneHH HMeHHO TakuM o6pa3oM. OpHaxko HEBO3MOXHO yka-
3aTb ONpele/ieHHbC 3HAYEHHS OJLHOBPEMEHHO IBYX KOMIOHEHT MQMeHTa
KOJMYeCTBa IBHXKEHHA. BosHOBasg (yHKUHA COCTOSIHHA, LJf KOTOPOro
MPOEKLUHS MOMEHTA KOJHYeCTBA ABHXKEHHS B HampaBJeHHH Z' papua ph,

eCTb OR‘F’, rie R — BpaleHue, mnepesoifimee Z' B Z. Ounnako,
KpoMe cayyas j =0, Z-KOMIOHEHTa MOMEHTa HE HMeET ONpelNe/eHHOr 0

3HAaYeHHA B COCTOSAHHH OR\Fi; LeHCTBHTEeNbHO, COOTHOLIEHHE
0:7/ = 2 D (R),, T 27.1)
[

MOKa3LIBaET, YTO BCE BO3MOXHBIE 3HAYeHHS Z-KOMIOHEHTH MOMeEHTa
KOJNMYECTBA NBHKEHHS HMEIOT, BOOOWlEe roBOps, KOHEYHbIE BEPOATHOCTH.
BepostHocTs snavenus gk paua kBanpaTy abcoIOTHON BENHUHHEL KO3 (-
duumenta npu V) B (27.1); uHaye rosops, oHa papHa IDU)(R)MLIQ.
D10 Hanboiee MPOCTOE PUINYECKOE UCTOAKOBAHHE KOIPEGHIHEHTOB Npel-
ctaBaeHus. Huxe OyleT naHa aHanoruyHas MHTepnpeTauds 3j-
6/-CHMBOJIOB.

B o6aactH 60JbLIMX KBAHTOBLIX YHCeJ BCe OOJbIIHA CMBICJ TPH-
06peTaloT kaaccuyeckue noHaruda. CieposarenbHO, LOMKHO OHTL BO3-
MOXHBIM Olpele/eHHe COCTOAHHHA, B KOTOPHIX MOMEHTH KOJHYECTBA

) Ecau npupepxuBatbes 60nee TOUHO OBIIMX MPUHLMIIOB KBAHTOBOH
MEXaHHKH, TO CIEAyeT FOBOPHTb, YTO KBAaJApaT MOMEHTAa KOJAMYECTBa IBHMKE-
Husa paseH j(j-4 [) A%
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IOBHXKEHHS OTpPAHHYEHH! BO BCEX HaMpaBAEHHAX Y3KHMH 06JacTAMH.
Hike Mbl nokasmeM 3T0. AHajgoruyno, 3j- u 6j-cuMBOJIE B mpenelie
60J/IbIIMX KBAHTOBBIX YHCE/ LO/DKHE HMETb MHTEPIPETALMIO C IOMOWBIO
OGBLIYHBIX TEOMETPHUYECKHX MOHATHH. Takoe HCTOJNKOBaHHE NOJ/KHO Cre-
JaTb OYEBUIHHIM CBOHCTBA CHMMETPHH STHX CHMBOJIOB., ITO 1eHCTBH-
TeasHo Oyner Tak. OnHaKo mepexol OT KBaHTOBOMEXaHHYECKHX Be-
JHYHMH K HX KJACCHYECKHM aHAaJIoraM HH B Koeft Mepe He fBJAeTCH
MPOCTHIM: OHH TPUONMKAIOTCA K KJIACCHYECKHM MpeiesaM TOJbKO MNpH
yCpelHEHHH HX MO HEKOTOPOMY pa3yMHOMY HHTepBaly 3HaueHHH mo
KpatHell Mepe OIHOrO H3 HHIEKCOB. [10 OTLENLHOCTH OHH HCILITHIBAIOT
KonebaHHA BOKPYr CPEIHEro; Xapakrtep 3THX KoJeGanuH Oyner omnHcau
HeCKoJbKO GoJiee mOapoOHO HHxKe,

KosdduuuenTol npeacraBaeHult

HnTtepnpetauus BeJHYHH
1D Ry [ = [a” @ (27.E.1)

C MOMOWBI0 HaGMI0LAaEMbIX BeJHUYHH, KOTOpas MOXeT OHTL [aHa mo
KpaliHelt Mepe B MPHHLHNE, Yxe CONEPKHTCH B MpEAbIyUIEM pasieJe.
Buipaxenue (27.E.1) naeT BepOATHOCTb TOrO, YTO Z-KOMIOHEHTa MO-
MEHTa KOJHYeCTBa [IBHXEHUS paBHa p'h, ecaH Z’-KOMNOHEHTa 3TOH
BEJHYHHB paBHa pfi, a TOJHBH MOMEHT KOJHYECTBA [BHXKeHHs !)
pased jh. BpauendHe R mepeBOIMT HampaBileHHe Z’ B HampaB/eHHe Z.
Yron Mexny Z u Z' pasen B, H, pasymeercs, (27.E.1) sasucur
TOJLKO OT [ M He 3aBHCHT OT OCTabHBLIX SH/IEPOBHX YIJOB Bpalle-
U R. AHAanOrHYyHAas WHTEepHpeTalus MATpHUE npeobpasoBaHHs ClHHA
O@HOro 3JekTpoHa Onna nana mocae cootHowenu#l (20.20); ucroaxo-
BaHHE KO3(Q(HLHEHTOB IMpPelCTaBJEHHA, KOTOPOE HEeABHO COLEPKUTCH
B (27.E.1), 6b10 monyepxuyTo- ['lOTTHHTepoM 2),

M3 ykasaHHON HHTepnpeTauH kO3(PUUKHEHTOB TNpeiCTaBAeHHH Cie-
ayeT psn cooTHolleHu#, Hanbosee OUYEBHAHBHIM H3 HHX fBASETCH TO,
yro BepoaTHOCTh (26.E.1) cuMMeTpHuHa OTHOCHTeJbHO @' M p. Jlerko
NOKa3aTh, 4TO

d By = (=1 d @) (27.2)

JIpyruMH COOTHOLIEHHSIMH, 1/ KOTOPHX K6a0pam HESBHO COLEPHKHUTCS

B uHTepnperauuu Beanduusl (27.E.1), asastorca (24.7) u (19.14).
Monaras p=j B (27.1), nonyyaeM COCTOSIHHE, B KOTOPOM MOMEHT

KOJMYeCTBAa IBH)EHHA TmapaJsieted ocH Z’. Toraa BepoATHOCTbL TOrO,

1) CM. nmpuMeuanue Ha cTp. 415,
2) P. Qiittinger, Zs. f. Phys., 78, 169 (1932).
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yTO0 Z-KOMMOHEHTa MOMeHTa OyneT pasHa pfi, cornacuo (27.2) u(15.27a),
ecTb

P(p)= (j gy) cos?/ +2 B sin?/ -2 —~B (27.3)

Ecan j Beanko, TO CAeLyeT OXHIaThb, YTO 3TO BhpaeHHe OyIeT HMeTb
MaKCHMYM OKOJIO W, =jCOSB — TOro CaMoro sHaueHHs, KOTOpOe [
MPHHHMAET COIJIACHO KJAacCcHyeCKo# TeopHH. BeposTHOCT P (1) MOMeT
OHTb BBIYHC/IEHA B OKDECTHOCTH {4 HauboJ/iee NMpPOCTO, €CAH NpPUHATD,
yTo pg=jc0osP ecTv uesoe uucao. [ockoabky j BesMKO, 3TO Orpa-
HHYeHHe He ABJAETCA CylieCTBeHHHIM. Torza, ecan i > i,

— ! [P NPYI S P
P(P)—UWCOS2I+2P'7B$H2J 2. 7—@—.

_U—=m)(—p—=01...(—p—1) PoTt
= a2 98) P

HJIH, TaK Kak

lp l—cosf  j—w
TFcos~ JFeo’

1(1_.1'_11}‘-0)(l_jf;o)"'(l_L?_—tEi)
(7w ) () - ()
Ecan p—py <€ j £ py, 970 BHpakeHHe BeCbMa GJH3KO K

(= pa)12 (] —po) -] o=l (122
P(*‘)“’W (1) =e ( P*o)P(po). (27.4)

tg?

P(p)=

P ()

Ta xe camaa ¢OpMysna OTHOCHTCA K cay4al p < i, B kBanTOBOM
TeOpHH P (1) HMEeT raycCOBO paclipeleNeHHe OKOJO 3HAYeHHS o,
KOTOpoe HMena Obl BeJHYHHA (. B KJacCHYeCKOH TeopHH. Pesysabrar
He 6Bl 6B TaKHM TPOCTHIM, €CAH Gbl MBI PACCMAaTPHUBAJH COCTOfHHE

OR‘I"{L C p=j, TaK KaKk MOMEHT KOJHYeCTBA [IBHXEHHA TaKOro
COCTOSIHHS MOXET HMeTb, Jaxe B KJacCHYeCKOR TeopHH, /M1060e Ha-
ripaBJieHHe, cocTaBasiowee yroa § ¢ ocwio Z/, rae cosd =p/j. MTuwb
B cay4ae p== 1 j 3TO HanpaB/eHWe eIUHCTBEHHO; TOTLa OHO COBMa-
JaeT COQTBETCTBEHHO ¢ Z' u — Z,

Ko3¢duuuenTH BEKTOPHOTO CJAOMKEHHUS

Haun6onee mnpsaMoe ¢u3HueCKOE HCTONKOBaHHE 3j-CHMBOJIOB, HJH
K03 DHIUHETOB BEKTOPHOTO CJAOKEHHS, CNELYET H3 cOOTHOMeHH: (24.20)
HJIH MHOTOYHC/JEHHBIX SKBHBAJIEHTHHIX eMy cooTHomeHu#, CoraacHo
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(24.20), BuipaxeHue

, J o A . J i Je 2
(21+1)<m J; j.2>=(21+1)<_m . x) (27.E.2)

€CTb BEPOATHOCTb TOTO, YTO Z-KOMMOHEHTH BEKTOPOB Jf; M f, PaBHEHI
% M A, €C/IH STH BEKTOPH CKJAIBIBAIOTCA B f, TpHUYEM HAnpasJjeHue j
TAKOBO, YTO €ro Z-xkOMnoneHta pasua m. Csasb Mexny J, J, u J;

¢ ur, 14. TeoMerpHueckasd HH-
TepnpeTanus 3j-cuMBoxa.

MoMenTH KOARYECTBA ABHIKEHHE J; M J,,
CKAARHBAACh, HAAIOT NOAHHA MOMENT
KOJAHYecTBA ABHKeHHR J ¢ Z-KOMTIOHEH-
T0A m, BepOATHOCTb TOTO, 4TO Z-KOM-
NOHeHTH BEKTOpOB J, M J; pPaBHH COOT-
BeTCTBEHHO % M A=m—zx, jaercg
npu STHX ycaoBHAX BbIpaXe-
HueM (27,.E.2). AcuMOTOTHUECKOe 3HAYe-
HHE 3TOl BePOATHOCTH HPOI]OPL[HOHalleO
MOJHOW AJAMHE AYTi OKPYXHOCTH, JeXa-
el MexAy [AOCKOCTAMHM 2Z=3% R
z2—zx4+ 1L

CTaHOBHTCA 6O/lee CUMMETDHYHOH, €CJH j 3aMEHHTL Ha — j, TaK YTO
TPH BEKTOpa jy, fo, J, CkJamblBagch, naloT HyJab. Caoxenue B KJjac-
CHYeCKON TeOpHHM mnoka3aHo Ha ¢wur. 14, Bekrop j, Moxer ObTb Ha-
npasfaeH K JIOOOH TOYKE OKPYKHOCTH, a BEKTOp j, HAyHHAeTCs H3
3TOH TOYKH. $lcHO, YTO ecau AJMHHL j;, Jo, J BeKTOPOB jf,, j,, j  mpo-
eKUMH X, A H m (roe x—+ X -+ m — 0) 3THX BEKTOPOB HA ocb Z 3anaHbl,
TO BCA KOH(UIypauus BEKTOPOB j;, f,, J OmNpeleseHa C TOYHOCTHIO
IO TIOBOPOTOB Bceft (urypsl BoKpyr ocu Z. Yucaa jy, jo, J, *, A, m
MOTYT NMO3TOMY GBITb XapaKTepH30BaHbl F€OMETPHUECKHMH CBOHCTBAMH
3TO#t QUIypH, HHBAPMAHTHHMH OTHOCHTEJLHO BpalueHHH BOKPYT OcH Z.

Ilyrd OKpYXHOCTH KaK KOHEyHble TOUKM BeKTOpa j, (cM. ¢ur. 14),
HMEIOLIHE paBHYIO IJAHHY, paBHOBepoATHbI. C/eloBaTeNbHO, €CJH IBH-
raTbCf C MOCTOSIHHOM CKOPOCTLIO TMO OKPYXKHOCTH, O6XOLs €€ BCK 32
e/MHHILY BpEMEHH, TO BpeMfi, KoTopoe OyleT 3aTpaueHO Ha NMPOXO-



Qdusuueckan unrepnperayus U Kiaccudeckue npedeast 419

KAEHHE MEXIY TJIOCKOCTAMH z2=—x W 2==x-} 1, 1acT BepoOATHOCTBb
3HaYeHHA x 1A MPOeKUHH j, Ha ock Z, B Touke P Ha MIOCKOCTH 2 = x
KacaTe/MbHas K OKPYWHOCTH HampasjieHa TO [fif,], 8 enHHHUHBIH
BEKTOp B 3TOM Hanmpasaenun pased [f,/,1/][/i/a]]. Tlpoekuneht
3TOTO BEKTOpa Ha HampaejeHHe OCH Z O6yneT [f,j,]- e,/ |[/i/b]]s
rie e,— eIMHUYHBIH BekTOp B Hampabjeuuu ocu Z. CienoBaTebHO,
€CJIH JBHTaThC 110 OKPYNKHOCTH CO CKOPOCTHIO ¥, TO MepeMelieHHe
B HaMpaBJeHHH OCH Z TPOHCXOLHT CO CKOPOCTHIO

o 2] €2
AT

a BpeMfl, KOTOpPOe KOHell BEKTOPa MPOBOLHT MEXAY MJIOCKOCTAMH 2 = x
u z=x-1, aBagerca o6paTHLIM 3TO# Be/JMYMHe, TOYHEe, TpPONOP-
LMOHAJBLHBIM yIBOEHHOH O6PaTHOH BEeJHYHHE STOTO OTHOIUEHHH, TaK Kak
uHTepBad (%, x—-1) MO 2 MNpPOXOZMTCA [BaXAbl TNpPH [BHKEHHH MO
OKpyxHOCTH. TlocKoapKy n/mHAa OKpymHOCTH pasHa 2% |[f,/,1]//,
TO H CKOPOCTh U paBHa 3TOH BeanuynHe. OTCIONA CJELYeT, YTO BepOAT-
HOCTb TOTO, YTO Z-KOMIOHEHTA j, JexuT Mexiny x H -1, pasua

2{ Ul 21[Nde]| j ‘
[l ecTv ™ Tl -] 2=TUAIT (27.9)

Tak xak 3Ta BepOATHOCTb TaKwe naercss BelpaxenueM (27.E.2), npu-
yeM —/m 3aMeHeHO Ha m, KJACCHYeCKMM aHaJoroM kBagpata 3j-
CHMBOJIA SIBJISETCH

‘I jl ‘12 ~ 8nH-:H-),,O (27 6)

mx X NQ“IUI.}?]‘BZ" )
KoadduuneHt j/(Qj—§— 1) Mbl 3aMeHHJH Ha 1f,. Kak yxe yrnOMHHa10Ck
Bblle, 4ucaa J, Ji, J,, M, %, A ONpenessloT BeKTOpH Jy, Jfp, J
(roe ‘jl +J,+Jj=0) ¢ TouHocThI0 10 BpauieHus Bcelt ¢uryps,
06pa3oBaHHON M3 3THX BEKTOPOB, BOKpPYr ocH Z, QaHako mpaBas 4acTb
paeercTBa (27.6), oueBHIHO, HHBAPMAHTHA OTHOCHTEJLHO TaKOro Bpa-
wenns., OHa paBHa 06pamuoii 8eauuune npoussedenus 4w Ha nao-
uwads npoexyuy mpeyzoAbRUKA, 06PAZ0BARH020 BeKmMOpamu fi, Jo, J,
na naocxocms XY . [ocaenHuf cnocob OMMCaHHS TOKAa3LIBAeT TaKike,
yTo cooTHouweHue (27.6) MHBAPUAHTHO OTHOCHTEJLHO TMEPECTAHOBKH
BEKTOPOB Ji, fo, J. TTOCKOMBKY f,—+jo-+j=0, 3TO MOXHO BHIETb
Takwke u3 (27.6).

$IBHOe BblpaxeHHe IJs KJACCHYECKOro mpegena 3j-CHMBOJAZ uepes

BXOJfALIME B HEr0 HHAEKCH HMMeeT BHI

Joa R\ S, rmytm, 0
4n <m o) ST . . o, (27.62)
1 M [A + vy (_1 mymy ~- jimom + j2mm1)}
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rie A? —KBajpaT IVIOW@ALH TPEYrOAbHHKA CO CTOPOHAMH J, Ji, Joi
1642 = — jt— jt — j4-2/2 2+ 222 4+ 2732 (27.66)

Kak H panee, MOXHO YKa3aTb KJACCHYECKHH aHAJOT TOJbKO #8a0-
pama KBaHTOBOMeXaHHYeCKOH BeJHYHHBI 3/-CHMBOJA. DTO eCTeCTBEHHO,
IIOTOMY YTO 3/-CHMBOJIBI SBJAIOTCH QMAALMYOGMU, KOTOpLE, NO-
LO6HO ¢, He MMeIOT HeNMOCPeICTBEHHOTO KJacCHueckoro asanora. [lo
3TON TIPHYMHe CaelyeT OXHAATb, 4TO (27.6) cnpaBelHBO TOJLKO TPH
YCPEIHEHHH TIO OLHOMY H3 HHIEKCOB MO HEeKOTOpOH paayMHofl 06jacTH.
MoOXHO, 04HaKO, BOCNO/Jb30BATHCA KJIACCHYECKHMH TOHATHIMH 474
HHTepnpeTauHH kak D, Tak M KOIPPHUMEHTOB BEKTOPHOTO CJOKEHHS;
noayyaeMue NpPH 3TOM BLIpaXEHHA!) BOCHPOM3BOLAT TaKWe 4 3HAK
3THX BEJHYHH. DTH NOJYKJACCHYECKHE BHIPAXKEHHS MPHMEHMMBl TOJbLKO
NPH YCJAOBHH, YTO BCE KBAHTOBbIE YHCJIA BEJAHKH, HO OHH TOKa3blBaIOT,
Y10 KOdhHUHEETH D H 3/-CHMBOME HMEIOT OCUM/IHPYIOIIHH Xapak-
Tep B To#t 06aacTH, B KOTOPOH# HAWIM GOPMYJbl 3aKOHHEl B CPelHEM.
W3 nanHo#t HaMM MHTepnpeTauHH 3j-CHMBOJOB MOXHO Obl10 Obl 3a-
KJIOUHTb, YTO 3TH BEJHYHHH OGDAILAIOTCA B HYJIb, €CAH m; NPHHHMAeT
3HAYeHHe, Jexaulee JHOO HHXKEe HAHHH3IIEH TOYKH OKPYXKHOCTH Ha
¢ur. 14, 160 Bl HaMBHICIUEH TOYKH ITOH OKPYMKHOCTH. 3HAMeHa-
TeJb BeipaxeHHd (27.6a) B 3THX cJayyasX CTaHOBHTcA MHHMBIM. OLHaKo
NONYKJIACCHYECKHe BHPAXEHHS MOKA3LIBAIOT, YTO 3 f-CHMBOABI He 06pa-
IAKOTCA B HYAb TIPH TAaKHX My, OHH JHIUbL HKCMNOHEHUMANbHO YOLIBAIOT
BhHIIE M HHXE B3HAYeHHH m,;, COOTBETCTBYIOLIHX HAHHH3IEH H HaH-
BHICIUEH TOYKAM OKPYXKHOCTH Ha ¢ur. 14,

Ecaim m = —j, Bektop j Ha ¢wur. 14 CTaHOBHTCA aHTHNapa-
JeJbHLIM OCH Z, a *x H A LO/KHB ONpeLe]ATbCA MpPH 3TOM OIHO-
3HAYHO M3 KJaccHyeckoft TeopuH. OO603HAYMM HX B3HAYEHHS uepes ¥,
H A, Toraa

%o+h=/, (27.7)

a KBagpaT BHICOTH TPEYroJjbHHKA, MEepPNeHAHKYAAPHON CTOpOHe j, paBeH
P2 2 2 )2

J2—d = jE—2 (27.7a3)

DTH 1Ba ypaBHEHHA ONpele/sIoT ¥, H A, B KBaHTOBO# TeOpHH BepoAT-

HOCTb TOTO, 4TO TNPOEKUHH BEKTOPOB J, H j, NPHHHMAIOT 3HAYeHHS

x H A, paetca BupaxeHHeM (27.E.2). Dta BeposarHocTs 6yser o060-
anayena yepe3 P (x, A). Bxogsawmtt B (27.E.2) 3/-cumson npu m=— j

1) Cm. A. R. Edmonds, Angular Momentum in Quantum Mechanics,
Princeton, 1957, Sect. 2.7, App. 2; P. Brussard, J. H. Tolhoeks
Physica, 23, 955 (1957).
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onpeneaseTc BhlpaxeuuaMu (17.276) u (24.9a):

h ././1./2_
—jx)\—
(=122, o 1@ Ja— DU 0 U+ DI

- Gl +la+ DI — o i) G+ — i) — =) e — MR
[TosTomy

(27.8)

— U+ Ga+M)!
P(x, Y)=const DN (27.9)
rie MOCTOHHAA He 3aBHCHT OT % H A,

JlanbHefilllne BHIYHCJEHHA YNPOLIAIOTCA, €CJH TNPenNoJOXKHTb, YTO
KJIAaCCHUECKHE 3HAYEHHS BEJHUHH X H A, T. €. %j H Ag, ABJIAIOTCA LETLIMH
upciaMi. [1ocKOJbKY HCKOMOe BrhipaweHHe P (x, A) 6yleT HHTepecOBaTh
Hac TOJAbKO mNpH OOJbIIMX 3HAYeHHAX J, a Takxke x H A, 3TO MNpel-
NOJMOXEHHe He ABJAETCA CYWIeCTBeHHBIM. Ecan x =x,+4-n, A=7\—n
C TMOJOXHTEAbHBIM 1, TO Mbl HMeeM

Pt _ Uit%+DUi+2%+2) ... (i+*+n) X
P (%, Ap) (za—ro+D—2+2) ... (—h+n)

(fl—*o)(jl—*o—l) o (h—%—n+1)
X T hFlo—D.. hFro—nFD ~ G799

B cuay (27.7a)
(j1+“‘0)(j1_“o)=(j2—)‘o)(j2+)‘0)-

Ecan pasgeqnTb YHC/AHTe b M 3HaAMeHaTeab BblpaxeHHA (27.9a) ua
n-i0 CTeneHb MOCJAEIHET0 BHIPAXEHH H TPHHATb, YTO # Majgo Mo
cpaHennio ¢ f; X x H j, & X, To Bce MHOMXMTeqH B (27.92) GyayT
JHLIb He3HaYHTeJbHO OTJAHYaThcsl oT 1. [Toaromy (27.9a) MoxeT OHTH
npeo6pa3oBaHo ¢ NOMOLWIBI0 GOPMYJIBI

(1 _|_h1)(1 —|—h2) e (] +hn)=ehl+h2+“'+hn,
yTo maer, B cuay (27.7) u (27.7a),

P(x,}) _ €Xp [— xonﬂ/(ji — v.g)] jn?

P(tor ho)  exp [)\on’/(jg—)\g)] —=exp (— —_—jg—xg ) - (27.96)

Ta ke ¢GoOpMyna NMPHMEHHMa H TPH OTPHLATE/]LHHX 7.

[TocnenHee BHIpaMeHHe IJA BEPOATHOCTH OTKJIOHEHHS =% OT €ro
KJACCHYECKOTO 3HAYEHHS ¥, HA BEJHUHHY n HMeeT 60JIbIIOE CXOLCTBO
¢ (27.4), T. e. C BepPOATHOCTLIO OTK/AOHEHHS {1 OT €ro KJIAaCCHYeCKOro
3HAueHHS . OTa BEPOATHOCTb CHOBA MMeeT HaMOOJblUee 3HAUEHHE
NpH *=1%; H ABJAECTCA TpPH OOJLIIMX KBAHTOBEIX YHCJAAX Jj, Jfi, Jo
®, A TayCCOBLIM pacmpele/eHHeM OKOJMO %) JeHCTBHTeNbHO, NpH
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GO/bIUMX KBAHTOBBIX YHCJaX HMMeeTcd O00JblIOe CXOACTBO Mex1y
T 3j-cHMBONAMH M K0QdHLUMEHTaMH TpelcTaBienua!l)., ITO OUEBHIHO
yxe u3 ¢ur. 14, koropas CTaHOBHTCA CXeMOH, Jexalle#i B OCHOBe
HHTEPNpeTaUHH KO3(QPHUUHEHTOB TNpPeACTABACHHH, eCJAH YCTPAHHTL H3
Hee BeKTOp jf, M Ty yacTb BeKTOpa j, KOTOpas JEXHT BhIlIE IJIOCKO-
CTH OKPYXHOCTH.

Kosgpuunentn Paka

®usnueckas HHTepmperauus 6j-cHMBOMAa HanbOJee SCHO CaAeLYeT

i/
3 pasnoxenns (24.22) BoaHOBOH dyHKUHH X}, ONHCHBAIOIIEH COCTOA-
HHE, B KOTOPOM MNOJHBLIA MOMeHT yacTHu | M 2 paseH J, MO BOJHO-

oy
BoiM  dynkuuaM Djg, COOTBETCTBYIOWIMM COCTOAHMAM, B KOTOPHIX
NOJHLIA MOMeHT yactHu | W 3 paeen j':
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Koaddnuuenr ¢ (jIM; j' TTM)Y=38,;,3mm ¢’ (f; j*) Bripaxen B (27.10)
yepes 6j-cumBod, coraacHo (24.23a). Orcioma caenyer, YTO BhIpa-
KeHHe

j j2 jl ]2

JiJs J
13T BEpPOATHOCTb TOTO, YTO CYMMa MOMEHTOB KOJHYECTBA IBHXEHHS
Ji M Jy MMeeT AJHHY j’, TIDHYEM MOMEHTHI j, M j, CBA3aHBl B BEKTOP j,
HMEIOWHA NJHHY J, @ J, CBA3aH C 3THM BEKTOPOM, b pe3yJbTaTe
Yero MoJyyaercss MOMEHT KOJHYeCTBA [BHXeHHs ¢ abCOJIOTHOH BeJH-
yuHO# J. &ur, 15 nokasbiBaeT CBA3b MeXAY THMHU LIECTbI0 BEKTOPAMH;
OHH 0o6pasyioT TeTpasip (BooOlle rOBOPH, HEMPABH/bLHHIN).

Ecan nauubl BekTOpOB Ji, Jo, Jo Ji, J (PHKCHPOBaHE, MIOCKOCTD,
NpoXoadAmas uepes BeKTOPH f,, jo, J, MOXeT eue ObITL NMOBepHYTA
BOKpyr j. Touka P ua ¢ur. 15 omuceiBaeT TOrna OKPYXHOCTb C LEHT-
pOM B HeKOTOpOH TOuke Ha j. PaBHble 1yrH 3TOH OKPYXHOCTH HMEIOT
paBHble BEpOATHOCTH. BepOATHOCTh 3a1aHHOTO 3HAYEHHA BEJIHYHHBL J/
MOET ObITb BHIYHCJAEHA C TOMOLIbI0O MeTO4a, HCMOJb30BAaHHOTO TPH
HHTEpNpeTauun 3/-cHMBOJIOB. ENHHHUYHHIM BeKTOPOM, KacaTe/AbHLIM
K OkpyxHocTH B Touke P, asaserca |j, f,l/|1j;/e]|. Bepostnocts
I/9 eIHHHYHOro MHTepBaja j/ OO6paTHO MNpPONOpPUHOHA/MbHA TPOEKLHMH
3TOr0 BeKTOpa Ha j'; MHAaue FOBOpPS, OHA MPOMOPUMOHA/NbHA BHIpAKE-
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1) CM. uuTHpoBanHyw Ha cTp. 338 Monorpaduio damonjca,



Dusuteckan unTepnperayus U KAaccudeckue npedensl 423

Kos¢duunenT nponopuHoHaILHOCTH TIPH 3TOM €CTh 00paTHas BeJHyHHa
TNOJIOBHHBI J/THHEL OKPYXKHOCTH, T. €. BeaHuHHa, oOparhas k ={[j, /,]1//-

dur. 15 T'eomeTpHueckas HHTepmpe-
Tauua KoadpHuHeHTOB Paka.

MoMeutn KonudecTBa ABWXKEHMA J, ¥ Jy, CKAA-
AbIB2fCh, N2IOT CYMMapHHA MoMeHT jJ. 3TOT
MOMEHT B CBOI0 Ouepelb CKJaaiuBaeTcd ¢ Js,
TIDHBOAS K TONHOMY MOMEHTY KOJHYecTBa LBH-
seHHS J. BepoaTHOCT TOFO, YTO MOMEHTH J
M f; CKA2ALIBAIOTCA B CYMM2DHH MOMent C ab-
comoTHOt BenamuMHod J', naeTcs yepes kodad-
¢HuHeHTH Pakd pupaienseM (27.E.3). Acnmn-
TOTHYECKOE 3HAYeHHe 3TOH BEPOATHOCTH HPO~
TOpLHOHANbHO AMHHEe IYTH OKPYMHOCTH, TOUKH
KOTOpOH HaXONATCH Ha paccToAHHAX oT f' no
J'+1 ot konua pektopa J.

[TosToMy B mpenese GOMbIIHX KBAHTOBHIX uuces j Bulpawenue (27.E.3)
NPHHHMaeT BHI
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3amensasn j/2j+1) n jJ(2j + 1) na Y, noayuaem
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Ksadpam 6j-cumsora npunumaem acumnmomuviecxoe 3uadexue,
pasHoe o0pamuol seaudune npoussedenusn 24x Ha o6sem mempasopa,
00 pa308aHK020 BeKmopamu, 8xodsuumu 8 6j-cumson. Tpubanxe-
HHEe K aCHMMNTOTHYECKOMY 3HAUEHHIO MMeeT TOT e XapaKTep, YTO H
B cayyae 3j-CHMBOJIOB;, MOXHO OXHM14aTb, YTO TOJbKO CpeiHee OT
Jepot wacTH (27.12) no xpaftHell Mepe nO OQHOMY M3 f CXOZMTCH
K NpaBoOW 4YacTH.




