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Ill B pa!SoTe 6binO noKaaaao, 'ITO cMewasaaae HnepHbiX yposaeil OllHHSKOBoil '19THOCTH 

BH9WHHM M8rHHTHbiM fi0119M MOlK9T npHB9CTH K 38M9THbiM HHT8p(jlepeHUHOHHbiM '1119H8M B Bbl

p8lK9HHIIX llllll yrnosoro pacnpeneneHHII H UHPKYIIIIpHoil nonllpH38~HB B31IY'I9HHIIo npocTeiiWH8 

H3 STHX '!119HOB HM9IOT COOTB9TCTB9HHO BHll 
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Ha P {3 (nan {3- 1/3 Ba/3) (1) 

H c H D I 
9 a a 

rne P -BeKTOp fiOII11pH38UHH H8'181lbHOrO COCTOIIHHH Kllp81 8 D - 9llHHH'!Hblil B9KTOp B 

aanp8B1!9HHH H31IY'I9HHII Y - KB8HT8o 3aM9THM 1 'ITO llllll 11Jlp8 CO CUHHOM 1/2 (jlopMyllbl 

( J) OfiHCbiBSIOT BC9 BbiT9K810UlH9 H3 O!SWHX COO!Sp8lK9HHil HHTep(jlepeHUHOHHbl9 'lll9Hbl, 

CsepxToHKoe saaHMo!leilcTBHe, HMeiOmee MecTo B aToMax, no cymecTBy CBOJlHTCK K 

MSrHHTHOMY B38HMO!l9iiCTBHIO H fiOSTOMy T8KlK9 CM9wHB89T H!l9pHbl9 ypOBHH OllHHSKOBOil 

'!9THOCTH, MOJJH0
1 

Cll9llOB8T9nbH0 1 OlKHll8Tb 1 'ITO ecnH 8T0Mbl HSXOlliiTCSI B COCTOSIHHH C 

(jlHKCHpOBAHHOil np09KUH9il nonaoro MOM9HT8 1 TO B Y -H3nY'I9HHH srnep 6y!lyT HM9Tb M9C-

TO COOTB9TCTBYIOWH9 HHTep(jlepeHUHOHHbi9 a<jl¢eKTbl, HcH0 1 'ITO 9CIIH npoeKUBSI UOilHOrO MO

M9HT8 H9 (jlHKCHpyeTCSI
1 

TO yKa38HHbl9 HHTep(jlepeHUHOHHbl9 9<jl¢eKTbl !lOnlKHbl OTCYTCTBOB8Tio1 

UOCKOnbKY COCTOSIHH9 H3ny'I8IOW9il CHCT9Mbl 6yneT npocTp8HCTB9HHO H30TpODHbiM, 

PaCCMOTpHM aTOT BOUpOC H8 npHMepe 8TOM8, llllpo KOTOporo H8XOllHTCSI B B03!5ylKJleH

HOM COCTOSIHHH CO CUHHOM 1121 8 B6nH3H HM98TCII B036ylK!l8HHblil ypoB&Hb CO CfiBHOM 312 H 

TOil JK8 '18THOCTH, nonHblil MOM8HT aneKTpOHHOil o6ono'IKR 6y!l&M C'!HT8Tb p8BHbiM nonOBRH8 1 

a op6RTanbHblil - ayn10. 

ATOM B uenoM MOlK8T H8XOllHTbCII nH60 B TpHfill8THOM1 nB60 B CHHrneTHOM COCTOIIHHH. 

npH npeHe6pelK9HHH CB&pXTOHKHM B38BMO!l8iiCTBH9M BOnHOBbi9 ¢yHKUHH aTHX COCTOIIHHil HM8-

lOT BHll 
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EcnR T8D8pb BB8CTR B paCCNOTpeaRe CBepXTOBK08 B38BMOA8ACTBB8
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"' (0) • 3B8~8BRe anexTpoBBOft BOnBOBOA ~YHKIIBB II 118BTpe l!Apa, TO COCTOaHR8 8TOM8 ~YJ:I8T ODBCW

B8TbCII llpyrBMB IIORBOBWMB ~YBKIIBaMB, Y'lBThiB8101JlBMB CM8WBB8BRa aJ:IepBWX yposaeA 
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8 STRX ~pNynax ~ -p8CCTOIIBBe MelK}:ly CM8WRB810DlRMRCa 11/l&pBJolNB ypoBIUIMR 1/2 B 

3/2, a <112 liP· II*> - npBli&J:IeaawA MaTpB'lBWA aneMeBT onepaTopa aJ:Iepaoro Mara&Taoro all 
MOM8BT8, 3&M8TBM1 ~TO Cll8pXTOBK08 1138BMOJ:18ACTBB8 AODyCK88T OABOBp8M8BBOe nepeaopa-

'lRB8BB8 CnBHOB B/lp8 B 8n8KTpoHBOft O~ORO'lKB DpB COXp8B8BBB npoeKDBR nonaoro MOM8BT8 

8TOM8, HM8BBO STBM 

ypOBBR 13/2 * > all K 

0~1>11CBB8TCII TOT ·~T1 'lT01 BanpRMep, B COCTORBBB !10>' DpHM8Clo 

yposa10 I* * > fill BJ:Illoe 6on~ome, 'leM B COCTOIIRHR Ill>' , 3aAM8M-
CR TeD8pb paCCMOTp8RB8M Y -nepeXO/lOB R8 OCHOBROA liA8pRbiA yposem., RM8JO!IlBA CURB 

1 C~T8B 'lTO AO B3Ry'l&IIRR Y -KB811T8 8TOM B8XOJ:IBRCSI B K8KOM-l!Rflq ~RKCHpOB811-
ROM COCTOIIHBR 8 COCTOIIBRe 8TOM8 nocne R3RY'l8HRSI He KOIIKp8TB3Rpy&TCll, TorAa A .. _, 

B cany TOro, 'lTO onepaTop V --..!.. f Aj dr , onHChiB&JOmRA liAepa&rA y -nepexoA, ae 3aT-

paraaaeT aneKTpOHHWX COCTORHHI,cBepoRTHOCTR nepexo.r:tOB fly.r:tyT HMeTb BR.r:t 
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IOO>•., B cooTaomeaaRx (4)-(7) HcDon~oaoaaao o~o3H&'leaae 
+ 8•<3/2 m 1 , TaxaM o6paaoM, axnaA 11 RHTepojlepea
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naoaawe ~KTW· onpeAenaeTCB aMnnaTyAaMa A 

<( * + * ) -a ( 3/2 + *) IV Jim> 
- B.ll + - ll.ll (8) R 

_1_ < ( * + * ) + 2a ( 3/2 + * ) I V I lm > , 
1/2 - B.ll- - B.ll 

B KOTOphiX B80~XOJ:IRMO BhlflRp8Tb OABOBpeMeRHO naflo Bepxaae, RRflO BR~BRe 3BaKR, 

Jf3 Bhi~Z8RRII (8) BRJ:IBO, 'lTO npa paCCMOTpeHBB Bonpoca 0 BRBBBBR 88 y -ne-

peXO/lhl CBepXTOBKOro B38RMOAeiiCTBRa, IJOCR8AHee MO~BO 38M8JIRTb 113aRMOJ:Iei!CTBR8M Mar-

JIRTHOro MOM8BT8 a/lpa C aeKOTO,PhiM IIOCTOBBHhiM MarBBTIIhiM noneM H acMJ' H8Dpaanea-

JihiM no OCR KB&RTOBaBRll, B TpanneTawx cocToaaaax c npoexnReil nonaoro MOMeBTa + I 

a$1JexTRBBwe nona paaahl cooTseTcTaeaao - .§!__I r/J (O)J
2

p a coanaAaroT c ycpeAa;BRbJNB 
+ 3 • 0 

110 STRM COCTOBBBaM IIORaMB anexTpOBBOi! oflORO'lKRo 

B TpanneTROM cocTOaRRH c npoexnaei! nonHoro MoMenTa, pasaoA aynro, aeo6xoJ:IRMo 
1617 2 

aaecTR y~e ABa 3aaqeaaR ~exTBBHoro nona: H ......,., •- I 1{1 (O)J ll nmr 'l&CTR 
"""" 3 • 

BORROBOA ~YHKIIBR COCTORHRSI Jl0>' KOTOpall xapaKTepaayeTCSI DpOeKuBeft aJ:I&pHoro CIIRH8 

+ 1/2 R H ~~- -~I r/1 • (0)!'21' Anll qacTa, xapaxTepa3yeMoA npoexnaeA BJ:Iepaoro CDR-

aa - 1/2, 

8ocnORb30,.8BWRCb T&nepb ~OpMynaMR ( I) B B&rpa~eHRBMR ARB C R 
I 

c 
2 

1 KOTO-
Ill 

pwe npRBeJ:Ieaw B pa6oTe , M&r nerxo Mo~eM nony'lRTt. ace xonR'l&CTBeaawe peaynbT!ITW, 

Tax,npR R3RY'l8BRR R3 cocTOaaRa Ill>' B Bhlpa~eHRR Anll yrnosoro pacnpeAeneaRR R3ny

qeaRB RM8eTCR RBTe~epeBIJROHBhiA qnea, npRBOJ:IRWBil K 8HR30TpOIIRR pacnpeAeneBRa 

- b _.!r!_ Po I r/1 (0) !2
P (cos 0 ) , 

I 31/ 3 o 2 

a B B&rpa~eBHR ARB napxynapaot! nonBpaaauRR - qnea 

-ba~ ~t 0 lr/J.(O) l 2 co~ 0 
,.. 

rne 0 0~03B8'l88T yron M8JKJ:IY BeKTOpoM ir R OCbiO KBaHTOBaBRR, 0pR R3Ryq&BRR 

R3 COCTORHRR 11- 1> '8BB30TpoiiRR fly/leT TO 'fRO T8KOII ~e, a BKnaA B IIRpKynapayro nonRpR-

38118101 B03BRK810DlRA 83-38 BnRIIBRR CB8pXTOHKOro B3aRMOAeACTBHB, paB~H 

b ~" I .p (Ol !'cos o . a 3 o • 

Opa RanyqeBBR 83 COCTORBRSI !10>' OTBOCRTenbllblil BKnaA RBTe~p8HIJRB B Bblpa~eHR8 IIRR 

yrnoaoro pacnpeAeneaaa R3nyqeHBR paaeH 

b 1617 " 1 .p co> I a P < cos o> • 
I 31/ 3 0 o 2 

a B B&rpa~eBHe Ansr DRpxynsrpaoi! nonspaaanaa aanyqeaasr-aynro, KoacTaRT&r b B 
I 

aaaacsrT OT MYRbTRnon~oaocTR DepexoAa. HaDpRMep, Ansr MynbTRDonbaocTeil DepexoAOB 

* .. I R 3/2 .. I , paaawx cooTBeTcTaeaao I - * a l-3/2(npal>3/2 
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r11e I"'81 g R I' K 

ypoB8Hb I • 

-mRpBHhl ypoaael S/2 B 1/2 DO OTHOW8BBm K y -nepexo11y aa 

HaTepljlepeHilROHHhle 34jlljleKThl npR nepexone B3 cocTOIIHBII I 00>' oTcyTCTBYmT aoo6me. 

3aKaH'IRB811 paCCMOTp9HB8 npBMepa, OTM8TRM0 qTO DOCKODbKY ~KTRBHhl8 DOnll RM0-

5 6 mT DOpRilOK 10 - 10 epcT, RBTepljlepeHDBOHHhlQ 'ID8Hhl MOryT 6hlTb cymeCTBeHHbl, 

B 3aKnmqeHB8 XO'IY Bhlpa3RTb CBOm RCKpe.ilamJO npH3HaTenbHOCTb M,H, flollropeUKOMY 

a B,n. nJ06omany 3a nnoliOTBopaoe o6cy~eaae paccMoTpeaaoA 3ana'IR. 
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