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Bo Muorax cny~aax B Ka~ecTBe sKcnepaMeuTanbuoA npoeepKH aocTaToquoCTH ana 

onacauua e - p pacceauua TonbKo oauoA oauo¢oTouuoA auarpaMMbl paccMaTpaeaiOT na-

ueAHYIO 38BKCHMOCTb ceqeHHH 9Toro npouecca OT tan2f 0 - yron pacceauaa B 

na6opaTopuoA cacTeMe KoopauuaT). OauaKo, KaK 6y aeT noKa3aHo HK>Ke, K sToMy KpHTe­

pKIO uaao oTHOCKTbCa C onpeaeneuuoA OCTopo>KHOCTbiO. 

rae 

PaccMoTpKM ana sToro aMnnaTy ay e - p pacceaHHH 
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< P2 s 2 ; q 2 "2 I 5 I P z s z; q, "z > = 
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q2 - HMnynbCW sneKTpoua ao a nocne cTonKuoeeuaa, p 
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noruquwe KMnynbCbl npoToua, uuaeKcaMK 0 I , o
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OTMeqeHbl CDHHOBbi9 COCTOSI-

HHH CooT·BeTCTBeHHo sneKTpoHB H npOToHa. 

Ecnu orpauaqaMca paccMoTpeuueM nawb sneKTpoMaruHTHoro e- p B3aKMoaeAcTBHH, 

To MaTpK~HbiA sneMeuT ( 1 ) Mo>KHo pa3no>KKTb no cTeneuaM 3apaaa e , a ana aeyx 

nepewx ~neuoe pa3no>KeHHH nonyqaM cneay10wee Bblpa>Keuae: 
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B SToA ¢opMyne D 
0 

( x) H S • ( x) npaqHHHble tPYHKUHH CooTB9TCTB9HHO tPOToHa 

a sneKTpoua. 

noacTaBnHH BWpa>KeHHe (2) B ( 1) K nepexoaH K HMfiYflbCHOMY npeacTaBneHHI01 no-

ny~aeM: 
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3.z:teCb COHHOpbl ;(p2 ) H V(p I) OOHCbiBa!OT HyKnOH 0 
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1 X ---,-
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F, (Q ) 

(3) 

H F, (Q 2) 

06bi'1Hble sneKTpOMarHHTHble cj:JOpMcj:JaKTOpbl HyKnOHa, 11'11 

Ty.z:ta BHpTyanbHOrO KOMOTOH-scj:Jcj:JeKTa Ha HyKnOHe, 

HbiX cPOTOHOB H Ql' ~ (q
1 

- q
2 

)I' • (k J -1
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.)1' , 
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(p
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,J:2 ;p
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1
) - aMOiJH­

H 1 2 - HMnynbCbl BHpTyanb-

EcnH y'IHTbiBaTb TonbKO nepBhiA 'lneH paano)Ke!IHH (3), TO nony'IHM H3BeCTHYIO cj:Jop­

H3BeCTH00 npH cPHKCHpOBaHHOM 3Ha'leHHH nepe.z:taBSeMoro Myny PoaeH6n10ca, KaK xopowo 

HMnynbCa 

Q' = 

2 (} 
4E sin'_ 

2 

1 + 2E sin 2 (} 

M 2 

E - 9HeprHH sneKTpOH8 B na6op8TOpHOA CHCTeMe KOOp.llHHaTI, 

COBCKOrO Ce'leHHH ( ..!lJz___) 
dO R 

K Ce'leHHIO MennepOBCKOrO paCCeHHHH 

CHT OT BenH'IHHhl tan 2 f , 

OTHOWeHHe poaeH6n!O-

( J1!L. ) n.tHeAHo aaaH-
dO M 

C'IHTaeTcH, 'ITO y'leT cne.z:ty!OWHX 'lneHoB paano>KeHHH (3) ( T.e. aayxcj:JoTOHHhiX .z:tHa­

rpaMM) .ll8CT OTKnOHeHHH OT 9TOA 3aBHCHMOCTH, 'i'ro6bi OTBeTHTb Ha 9TOT BOUpoc, Heo6-

XO.llHMO npe)K.z:te BCero 3HaTb aMnnHTY.IlY BHpTyanbHOrO KOMUTOH-9cj:Jcj:JeKTa H8 HyKnOHe 

1 (p , k ; p , k ), KaK HaaecTHo, 9Ta aMnnHTy.z:ta paanaraeTcH Ha 18 nHHeAHo HeaaaH-
1'"' 2 2 1 1 I II 

CHMhiX rpa.z:tHeHTHO-HHBapHaHTHhiX CTPYKTyp • .llnH 9KOHOMHH MecTa Mhi He 6y.z:teM HX 

Ill 
3.z:teCb BbinHChiBaTb0 npe.z:tnonaraH .z:tnH HHX TOT )Ke BH.ll, 'ITO H B pa6oTe , nocKOnbKY 

.z:tnH HaweA uenH LlOCTaTO'IHO 3HaTb TO'IHO THU 'lneHOB, B03HHKa!OWHX B Ce'leHHH BCne.z:tCT­

BHH y'leTa BHpTyanbHOrO KOMUTOH-scj:Jcj:JeKTa, Mhl He 6y.lleM BhiUHCbiBaTb' TaK)Ke H UOnHOrO 

Bblp8)KeHHH .z:tn!l CS'IeHHH, a paCCMOTpHM nHWb CyWeCTBeHHbie 'lneHbl, ,llnH 9TOrO, KpOMe 

BeKTOpa o, , onpeaenHM ewe L!Ba seKTopa, opToroHanbHhie K (; 
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PI' = (p 1 + P 2 )1' 

H 
6. = (q + q ) 

I' I 2 1' 
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HHcj:JpaKp8CHOA K8T8CTpOcj:Jhi , nony'IHM .z:tnH C9'19HHR Bbipa)KeHHe cne.z:ty!OWSrO THUa: 

du = 

dfl 

e' (dU ) + 
dO R .4• • E E I 

I 2 I 2 

I·A ro' J·(Pil J3 + B(Q'J·(PilJ' +cro' J·(PilJ+ <4> 
+ D(Q') 1-. 

npH Bb1BO.ll9 9TOrO Bblp8)K9HHR He C.z:tenaHO HHKaKHX npe.z:tnonO)KQHHA 0 xapaKTepe 

aMnnHTY .llhl BHpTyanbHOro KOMUTOH-scj:Jcj:JeKTa, H U09TOMY K HCCne.z:toBaHHIO cne.z:tCTBHA, soa­

HHKa!OWKX OTCIO.ll8
0 

cne.z:tyeT np9)K.lle scero UO.llXO.llHTb 9KCUepHMeHTanbHO. ¢yHKUHH 

A ( Q 2 ), B ( Q 2 ), C (Q
2 

) H D(Q 
2

) RBnSIIOTCR oqeHb CnO>KHbiMH, H9 38BHCHMbiMH 

.z:tpyr OT .z:tpyra cj:JyHKUHRMH BC9X 18 aMnnHTY.Il BHpTyanbHOrO KOMOTOH-scj:Jcj:JeKTa H cj:JopM-

cj:JaKTOpOB F 
I 

H F 
2 

B na6opaTopHoA cHcTeMe KOOp.llHHaT: 

du 

dO 

du 
(--J + e' 

dfl R 

( ..da-) 
dO M 

2 
I A(Q ) 

+B(Q'Jtm'(J 
2 

+ C(Q 2 )(tan'~ + 
2 

+ D ( Q 
2

) [tan 
2 g + 

1+tan 2 ~ 
E tan 2 -
iii 2 -

+ 

1 + tan 2 ~-
2 

]1, 

E 
Tl 

r.z:te cPYHKUHH A(Q' J ' ... ' D(Q2) nony'la!OTCH H3 cj:JyHKUHH 

]+ (5) 

A (Q 2) 
2 ... , D( Q ) 

nyTeM COOTB9TCTBYIOWHX npeo6paaoBaHHA, CB!l3aHHbiX C nepeXO.llOM B na6opaTOpHy!O CHC­

TeMy Koop.llHHaT. 

VIa cj:JopMynhi ( 5) 

BHCRWHX OT tan 
2 4-

BH.llHO, 'ITO B OTnH'IHe OT ( ~) , KpOMe 'IJteHOB, nHHel!HO aa-
dQ R 

, a.z:teCb HMe!OTCH TaK)K9 'lneHbl C .z:tpyroA aaBHCHMOCTb!O. 0.z:tHaKO 

nerKo ysH.z:teTb, 'ITO .z:tnR sHeprHH E >> M 9TH 'ln9Hbl 6y.z:tyT M8nbl UO cpaBH9HHIO C oc-

TanbHbiMH • .lla)Ke .z:tnR E - M aHa'IHTenbHbie oTKnoHeHHR oT nHHel!HoCTH aon)KHhi npoR­

BHTbCH nHWb npH tan 2 4- < 1, 

,llel!CTBHTenbHO, nepBbiA H3 'lneHOB, Hapywa!OWHX nHHel!HOCTb, npa6nH3HTenbHO nH­

Hel!HO aaBHCHT oT tm 2 4- , a aTopoA Man npH tan'~ > 1. TonbKO B cny'lae E << M 

OTKnoHeHHR oT nHHeliHOCTH MoryT 6hiTb senHitH .z:tnR acex yrnos. Ho B aToM cny'lae Manhi 

.llOCTyUHbie 3H8'1eHHR Q 2 
, H U09TOMY rnaBHYIO ponb B Bb!p8)KeHHH (5) 6y.z:teT HrpaTb 

'lneH (ft) 
df1 R 

, 0TCIO.ll8 cne.z:tyeT, 'ITO 6e3 .z:teTSnbHOA oueHKH eenH'IHHbl cj:JyHKUHA 

5 



A(Q2) ' ••• , D(Q2) Ha OCHOBaHHH 9KCnepHM9HTI;InbHbiX ,aaHHhiX 0 ceqeHHH :~ 

Hen baH onHoaHaqHo OTBeTHTb Ha son poe o BKnane nsyxcpoTOHHoro o6MeHa a e- p p~c-

ceHHHe, ecnn nonb3oaaTbCH TOnbKO KpHTepneM nHHel!HOCTH, Heo6xonHMo no9TOMY o6paTHTb­

CH K JlpyrHM 3KCnepHM9HTanbHhlM KpHT9pHSIM, KOTOpbi9 OCB060.0SIT_ HaC OT cpoHa, CBSI3aHHO­

ro c ( ..!ls!.) R , HanpHMep, K onpeneneHHJO paaHHUhi ceqeHHl! pacceHHHH aneKTpoHoB " no-dO 
3HTpOHOB Ha HyKnOHaX HnH K H3MepeHHSIM UOnS!pH3aUHH HyKnOHOB OT,QaqH, 

B aaKnJOqeHHe Bhipa>KaJO 6naronapHoCTb B.C. 6apall!eHKoay aa ueHHbie o6cy>KneHHH 

pa6oThi, 
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