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B nocneaHee e peMH noHBHnOCb oqeHb MHoro pa6oT, KBK TeopeTHqecKHX, TBK . 
H 3KCnepH MeHTBnbHWX 

/1-5/ 
, HOCBQIUeHHblX H3yq eHHIO HH3KOnelKBIUHX ypOBHell nono-

lKHTenbHOll qe TH OCTH B aepKanb HbiX Hapax 
10 

N H 
10 

0 • BoapocwHll HHTepec K 

3THM HapaM HOHQTeH. Llo HeaBBHero BpeMeHH OCHOBHOe BHHMBHHe Ubl nO npHKOBBHO 

K ~ayqeHH IO HH3KOnelK81UHX ypOBHell g aep l p -o6onoqKH. 3 T O ypOBHH HOpMBnbHOll 

qeTHOCTH 
A 

rr- ( -1) , rae A -qHCnO HyKnOHOB B Rape ) ; HX KOH~HrypBUHQ 

l s • l p A- • . B a acTOHIUe e epeMH HCHO, qTo o6onoqeqaag Moaenb c yqeToM napHbl)( 

KOppenHUHll HyKnOHOB B gape OTpalKaeT OCHOBHble CBOl!CTBB TBKHX COCTOQHHH 
16

•7 / 

LlanbHeilwH M waroM HBnHeTcH pacnpocTpaaeaHe &Toil cxeMbi Ha ypoBHH 6onee cnolK

HOil npHpoabi - Koraa oaHa H3 ayKnOHOB l p -o6onoqKH nepewen e coceaa1010 2s , l d 

H o6p830B8nac b KOH~HrypaUHQ l s. 1 p A - at. l.£ eTHOCTb 3THX COCTOQHHil n pOTHBO

nonOlKHB q eTHOCTH COCTOHHHil C KOH~HrypBUHeil I 9. 1 p A- . ( 8HOManbH8Q qeTHOCTb) . 

EcTecTeeaHo HaqHHBTb H3yqeaHe T8KHX cocTOHHHH c HBH6onee npocTellwHx cnyqaee. 

3THM Tpe6oeaHHS1M H yaoeneTBOpll!OT gapa Ia N H u 0 . KpoMe Toro e naHHOM 

cnyqae yaaeTCSl npoeeCTH nocneaoeaTenbHWil pacqeT, yqHTWB810WHH ece ~aKTopw, 

BB~< Hbie nng OHHCBHHQ nerKHX Haep. 

181 
Bnepewe TaKoil pacqeT ewnonHeH e pa6oTe Paccq H TBHHWil cneKTp ypoeaei\ 

16 Ia 
Hllep N H 0 H npHeeneH Hb!e HyKnOHHb!e WHpHHbl OKB3BnHCb B XOpOWeM corna-

CHH c aKcnepHM e HTanbHbiMH aaHHbiMH . OaHaKo noi1BHBWHeCS1 e nocneaHee epeMSl 

aBHHWe no aneK TpOMBr'HH THWM nepexoaaM BW3hlB810T He06XOllHMOCTb aanbHeAwero 

H 6onee ae T anbHoro H3yqe HH S1 ceoflc T B &THX gaep. TaKoe HccnenoeaHHe H npoee-

neHO B HBCTOH IUei\ pa60Te . 

3 



· .DeTamr p ac 'leTa, cneKTp ypoa Hetl H aonHOBbie ¢YHKUHH 6biJJH npHaeneHbi H 
191 

o6cy}!{neHbl B npellblllymeJ:I pa6oTe aBTOpOB H n03 TOMy Mbl He 6yneM OCTa HaB-

nHBaTbCSI Ha HHX. nepei!neM HenocpencTaeHHO K pe3ynbTaTaM paC'leTa. B Ta6nHue I 

npHa en eHbi 3HB 'leHHSI aenOSITHOC Tetl a neKTpOMa!"'HHTHbiX nepexonoa a enHHHuax Batl-
16 16 

CKOnijla , KOTOpbie anSI Cny'laSI Slllep N H 0 paBHbl 

rne E - a HeprH SI 

r ( E 1 ) a 0 ,4 13 E 
3 

w 

f w(M 1) a 0,021 E 3 

y -nepexona. B Ta6nHue npHBOilSITCSI TaK"'e naHHbie no OTHO-

CHTenbHOtl aepoSI THOCTH Ka"'notl aeTBH nepexona . TaM, rne a To B03MO}!{HO, npoao 

AH TC SI c paaHeHHe c 3KC n epHMe HTOM. K CO)f{an eHHIO, 3Kcn epHMe HTanbHbie naHHbie 

noKa noaonbHO CKYilHbie, 'ITO He n o3 aonSieT cnenaTb onpeneneHHbie BbiBOilbi npH 

c paaHeHHH . c pac'leToM. B Ta6nHue npHaeneHbi 3 Ha'leHHSI aepOSITHOCTeH nepe xono a 

npH llBYX 3Ha'leHHSIX a MnnHTYilbl napHOI"'O B3aHMOIJei!CTBHSI HyKnOHOB V , 3TO CBSI
/ 9/ 

3aHo c TeM, 'ITO, KaK 6binO n oKa3a Ho paHee , aepOSITHOCTH E 1 nepexonoa Ha 

OCHOBHOe COCTOSIHHe O'leHb 'lYBCTB HTenb Hbl K aenH'lHHe 3 TOI"'O napaMeTp a. nepaoe 

3Ha'leHHe aepoSITHOCTH npHBOilHTCSI npH v = - 50 Maa, a aTopoe - npH V =-40 M aa. 

0nTHManbHOe 3Ha'leHHe n apaMeTpa V •-50 M a a nony'leHo no nono"'eHHIO 

ypoaHetl . KaK BHilHO H3 Ta6nHUbi , npH 3 Toil aenH'IHHe a epOSITHOCTH aneKTpoMarHHT-

HbiX nepexonoa TaK"'e ny'lme cornacyiOTCSI c aKcnepHMeHTOM. 

}, ilHnOnbHbi e nepeXOilbl Ha OCHOBHOe COCTOSIHHe Slllep U N H l5 0 • 

Oco6eHHOCTbiO 3 TH X nepexonoa SIBnSie TCSI To, 'ITO OHH cna6bie. OnHaKo a cny'lae 
/9/ 

'IHCTOJ:I j •- j CBSI3H ( CM .• 1pHC. 4 · pa60Tbl ) OHH llOCTaTO'IH O CHnbHbl. 8KniO'leHHe 

OCTaTO'IHOI"'O napHOI"'O B3aHMOIJeJ:ICTBHSI Me}!{IJY HyKnOHaMH npHBOilHT K pe3KOMy OC

na6neHHIO cHnbi nepexona. 

C 3KCnepHMeHTOM MO}!{HO c paaHHTb TOnbKO naa nepexona. B nepaoM c ny'lae 

1/ 2 + ( 5,299 Maa) --- I / 2- cornacHe ynoaneTBOpHTenbHoe, Torna KaK ao aTopoM 

-I / 2 + ( 8,312 Maa) --- I / 2-- pe3Koe npoTHaope'lHe . OnHaKo, Ka K yKa3biBanocb a 
I l l • 

pa6oTe , nO- BHilHMOMY, B 3 TOM c n yqae O'le Hb c ymeCTBe HHyiO ponb HI"'paeT aljl-

T 3 
112,131 • 

ljleKT OMaCa - pMa Ha , KOTOpblH H npHBOilHT K nonaa neHHIO llHnOnbHO!"' O 

nepexona Ha OCHOBHOe coc;OSIHHe. Kp oMe TOI"'O, BTOp OH nepexon HlleT HCKniO 'lHTenbHO 
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38 CLfe T ManbiX KOMUOHeHT BOnHOBOii cj>yHKUHH. fnaBH851 >Ke KOMUOHeHTa 0,9461 13 0 , 
2' 

8: 0 > B CHny Up8BHn OT6opa BKnana He LlBeT. 3 TO LlOUOnHHTenbHO 38Tpy!lH51eT 

HHTepnpeT8UH lO 3KCnepHMeHT8nbHbiX !l8HHbiX. 

2. LltmOnbHbie nepeXO!lbl H8 COCT051HHe l = 3/2 51!lep U N H I & Q • 

Pacxo>Kne HH e Me>Kny pacLfe ToM H 3KCnepH MeHTOM 3 HB'iH Te nbHoe. Bo acex 

Tpex cnyqa>~x , rne npoaeneHo cpa aHeHHe, TeopH H naeT pe3K O 3BHH>KeHHOe 3 HaLfeHHe 

aepOHTHOCTH nepexona. 

3. MaPHHTHbie !lHnonbHbie nepex onbt 

Bo acex cnyLfaHx TeopHR naeT ynoaneTaopH TenbHOe cornacHe c 3KcnepHMeHTOM. 

11cKniOLfeHHe c oc TaBnHe T nepexon 5 / 2 + --- 5 / 2 r, rne pacxo>KneHHe OLfeHb aen HKO, 

B Hac Tomuee apeMH TPY!lHO npOBO!lHTb neTanbHOe cpa aHeHH e nonyLfeHHbiX 

pe3ynbTaTOB C 3KCnepHMeHTOM , [lanbHeliwee HBKOUneHHe 3 KCnepHM e HTBnbHbiX !lBI!-

HbiX no3BOnHT c nenaTb 3 To Ha 6one e BbiCoKoM ypoaHe. 
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1/2- 0 E1 0,022.10-2 
o, 7J.10-5 [

1
] 8J 0 2 9J,o 7~ J [1] J J+'O y{1] 

o,J42.1o-2 96,4 98,6 ' - ' 
1/2+ 5,299 M1 0,056 o,o20 1J,8 J,6 

o,oJ6 o,oo5 o,o24 2,5 o,2 11 + 2 17:!; 1 

1/2 8,Jl2 J/2- 6,J2 E1 o,oo4.1o-" 
0,022 0 0 8,8 :!: 2 57:!; 1 o,oJ4.10-2 

1,1 0 

J/2+ 7,JO M1 o,J24 0,576 J,o J,4 
o,47J o,807 0,97 2,2 :!: 0,4 22,7:!;: 1 0 1,2 

O,Jl5.10-2 (11] 70,9 77,8 J2 :!: 4[1) 5J,~0,2~: 1/2- 0 E1 o,o14.1o-2 o,2J.1o_2 
, 1.0 , 6 .. 1 

5/2+ 5,27 M1 0,445 o,J59 29 ,1 22,2 
42,7:!; 0,5 

J/2+ o,J20 0,290 0,686 86,J 8J,1 65 :!: 4 
8, 57 

"' 
1/ 2+ 5,299 M1 0 0 0 0 

0 0 <( 12 

J/2- 6,J2 E1 0 0,54.10-2 0 0 J :!: 1 2,2 :!: 0,6 
0,6 0,7 

1/2- 0 E1 0,584.10-2 71,2 75,8 
91,6+o,9f5] 

o,o70.1o-2 25, 6 J0,2 

1/2+ 5,299 Ill 
0,640 0,5J5 

0,91 [ 1~ 28,2 2J ,7 
67L1] 0,559 0,468 7J 5 69 0 4,7! 0,7 

1/2+ 9,05 o,oJ8.1o-2 
J/2- 6,J2 El 

0,010.10-2 0,87.10-2 o,1 00 1 
0 1 0 2 J,7:!: 0,5 JJ 

J/2+ 7, )0 M1 o,11o I o,5 0,4 
0,064 o,8 0,6 


