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BaeneHne 

. B H~CTomnee BpeMH nneH 06 OCT8TO'iHbIX CilHH-CilHHOBbIX KOppenHUHHX 

/1/ 
HyKnOHOB B aTOMHhTX Hnpax nony'inna IIIHpOKOe npH3H8HUe B HnepHoil 

¢tt3HKe, B c¢epU'i0CKHX Hnpax STU KoppenHUHH o6~HCHHIOT Ha6nronaeMoe 

/2/ 
OTKnOHeHne MarHHTHbIX MOM0HTOB OT nttHHil lliMHnTa , B ne¢opMHPOBaH-

HbIX Hnpax y'ieT CilHH-CilHHOBbIX KOppenHUHil Il03BOnHeT BbI'iHCnHTb 3HS'i0HUH 

. a¢¢eKTHBHblX g K -¢aKTOpOB, H3BneKa0MbIX ns· MarHHTHbIX MOM0HTOB H 3Ha

'10HHil B ( M'l) B poTaunoHHbIX nonocax 
13

•
41

, Cnna-cnnHOBbie (n p) -KoppenH

unn npnBonHT K cnnbHOMy saMenneHHIO paspeweHHbIX 6eTa-nepexonoB ra -

/5/ 
MOB-TennepOBCKOro Tnna Me)Kny HH3Kone>KaIIIUMH COCTOHHHHMH , no CHX 

nop MbI ynoMHHann TOnbKO a¢¢eKTbI, npOHBnHIOIIIHeCH B HH3KOB036y)KneHHbIX 

COCTOHHHHX aTOMHbIX Hnep, H HX o6~HCH0HH0 Tpe6yeT OTTanKHBaTenbHOro 

xapaKTepa cnnH-CilHHOBbIX KOppenHUHil, CnenoBaTenhHO, KonneKTHBHbie BeT-

BH B036y)KneHHil, reHepnpyeMbIX 8THMH OCT8TO'IHbIMH B38HMoneilCTBHHMH, 

non)l{Hb! ne)KaTb B 06na9TH Bb!COKHX 8Heprna. 

+ 
UenbIO naHHOil pa60TbI HBnHeTCH nccnenoBaHHe KonneKTHBHbIX 1 -B03-

6y)Kil0HHil, o6ycnoaneHHbIX Ci:IHH-CllHHOBbIMH KOppenHUHHMH Me)Kny T0)Kll0CT

. BeHHbIMH HyKnOHaMH B 'i0THO-'i0THbIX ne¢opMnpoBaHHbIX Hnpax. TTepBbie. pe

/6 / 
synhT8Tbl 9THX nccnenoaaHHil 6bmH ony6nnKOBSHbI B pa6oTax • B HHX 

+ 1 -COCTOHHHH paCCMaTpHBanHCb KaK BH6pauHOHHbl0 B036Y*ll0HHH, Pac'leTbl 

npoaonnnHCb MeTOllOM T aMMa-naHKOBa C HCllOnb30B8HH0M CX0Mbl onHoqac-

3 



TlPIHbIX ypoBHeii B MO]lenu H1mbCCOHa. Ebmo noKa3aHo, '!TO B o6naCTH ::rnep

I'HH nopSl]lKa 10-13 Maa BO3MO)KHO cpopM1IpOBaH1Ie HeCKOnbKIIX KorepeHTHblX 

COCTOSIHHH T1Ina Mar'HHTHOI'O JlHnOnbHOI'O Ml -pesoHaHca. 3TH COCTOSIHIISI 

B61Ipa!OT a ce6SI 6onblliYJO qaCTb CHnbI Ml -nepeXOJlOB a OCHOBHOe COCTOSI

HIIe u ]la!OT OKOno 80% BKna]la a JllinOnbHOe npaa1Ino cyMM, 

CoCTOSIHH.H THna M 1 -pe3OHaHca 6hmH HeJlaBHO o6Hapy)!(0Hhl B S!]lpe 

208
Pb a peaKUHH ( y, n/7 

/. B HHTepaane aHepruii 7 ,4-8,25 Maa 6hmo Hafi-

+ 
]le"HO 7 COCTO.HHHll THna 1 ' KOTOph1e, lIO-BH]lHMOMY' HC'lepnb!B8JOT OCHOBHYJO 

ocunnnSITOpHy10 cnny M 1 -nepexoJloB ( = 90%). B Jlecjlop~rnpoaaHHhIX S!Jlpax 

aHanOI'H'IHbie COCTO.HHIISI noKa He o6Hapy)KeHhI. 

B Hacr_omueii pa6ore rrpnaeJleHhI 6onee nonHhie II yro'!HeHHhie pac'le-

+ 
Tb! CBOHCTB KonneKTHBHh!X 1 COCTOSIHIIH, B KOTOpbIX (a) IICITOnb3OBaHa pea-

n1ICT1I'leCKaS1 cxeMa O]lHO'laCTII'IHhIX ypOBHeil: B noTeHUIIane CaKCOHa-ByJlca, 

(6) cpaBHIIB8JOTC.H pac'!eTbl no MeTOJlY TaMMa-ilaHKOBa (T n ) II B np1I6-

nu)KeH1IH cny'laiiHhIX cjla3 (Get>) 1 . ( B) yTO'!HeHbl KOHCTaHThl Cn1IH-Cn1IHOBOI'O 

B381IMO]leil:CTBII.H H3 paCCMOTpeHII.H MaI'HIITHblX MOMeHTOB He'!eTHhIX SIJlep. 

+ 
MonenbHblli raM1InbTOHHaH H on1IcaH1Ie 1 COCTOSIHIIll 

PaccMOTpHM CIICTeMy HyKnOHOS B aKC1IanbHO-CIIMMeTp1I'IHOM cpeaHeM 

none, B3alIMO]leiiCTSYJOIUIIX nocpeJlCTSOM cnaplIBaTenbHbIX H CITHH-ClIIIHOShIX 

OCT8TO'!HbIX CIIn, ilnSI npOCTOTb! Mb! rrpeHe5peraeM KBai:tpynonb-Ksaapynonb-

+ " HhIMH CIInaMH, KOTOpb!e HecyIUeCTSeHHbl ]ln.H paccMaTplIBaeMb!X 1 -COCTOSIHHH, 

faM1InbTOHII8H CIICTeMbI, on1ICbIB8!0IUHH sHyrpeHHee JlBII)KeHHe HyKnOHOS nplI 

cjJ1IKC1IposaHHOH OplieHTaUHII .HJlpa, nocne K8HOHH'leCKOI'O npeo5pa30B8HH.H Eo-

/4 6/ 
ron106oaa sanumeM s npeacraaneHHH KBa3H'!aCTHII ' • 

H = H sqp +H coll + Hint 

H =IE (r)B (r) 
sqp s,r s ss 

4 

(1) 

(la) 

H 
co/I 

1 =-;r I 
TT, 

(µ) + 
K ,I u ,L ,{C ,(r)+C ,(r)]x 

TT , ss ss. ss ss 
ss 

xiu<µJ,L ,[C+,(r')+C ,(r')] 
, mm mm mm mm 

mm 

H =-1- I 
Int 2~ r,r' 

KTT, I I 
(µ) (µ) 

lu ,Mp ,L ,D ,(r)x , 
ss mm 

ss ss mm mm ss 

(15) 

( 1 a) 

x [C +, (r')+C , (r' Jl+u'µ', L ,u<µJ,M ,[ C +, (r)+C ,(r)]D ir', 
mm mm ss ss mm mm ss ss mm 

3JleCb Hsqp onHCbJBaeT KS831I'!8CTH'!Hh!e S035y)KJl0HHSI CHCTeMhl c· 8HeprH.H-_ 

2 2 . + 
Mil Es (r)= y /!,,. + fr

5
(r}->.T) i H co/I OnHCb!SaeT KonneKTHSHbl0 1 S036y)KJl0HHSI 

C npoeKUHeil: yrnosoro MOM0HT8 Ha OCb CHMMeTpHH Slllpa K = 0 HnH 1 ; H Int 

+ 
npe]lCTasnSieT S381IMO]l0llCTSHe KS83H'!aCTIIU C 1 cf>oHOHaMH, B raM1InbTO-

HH8He ( 1 ) SKnJO'!eHB. TOnbKO II3OTponHaSI no yrnOSb!M nepeMeHHbIM '!aCTb 

cnHH-CnHHOSOI'O S38HMOJlefiCTSHSI, npH'!eM npe]lnonaraeTCSI, '!TO see paJlH

anbHbie MaTpH'IHbie aneMeHTbl nocTOSIHHbl H SKnJO'leHhl s CHnosoii napaMeTp 

K TT, • B ]lanbHefimeM nonaraeM KTT = K , Kn = qK (0 -5:I qll::; 1) • B sb1pa-
< ) p 

)K0HHSIX (16) H (ls) (1 ~- - MaTpH'IHbie aneMeHTbl onepaTopa (1µ +:(-1}µ (1µ' 

COCTOSIHIISI Iv, p '> H :1 v, -p•> conpSI)KeHbI no speMeHH, senH'!HHbI L ss, H 

Mss, CSSl38Hbl C napaMeTpaMH KaHOHH'!eCKOI'O npeo6pa30SaHHSI 

L ,=U v,-u,v-
ss s s s s 

M , =U u , + V V , 
ss s s s s 

a oneparopb1 Bss,, Dss' H Css, onpeJleneHbI KaK 

B ,= I a+ a , 
ss P=± sp s p 

D ,=Ipa+a, 
ss p s-p s -p 

1 C ,=--Ia, a 
ss y2 p s p s-p 

+ 
B MeTo]le C<I> 1 -COCTOSIHHSI paccMaTpHsaJOTCSI KaK O]lHOcf>oHOHHbie 

s036y)KJl0HHSI, on1ICb!S80Mb!e sonHosofi cf>YHKUHeil: 

5 
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+ J [ [ I + I'll 1> = Q I'll o •>= - I 'II ,(r) C , (r}-
1 I • p,r- , ss ss y, ss T 

- ¢ I (r) C ( r)]] I 'II ·>, 
ss' ss' 0 

(4) 

+ 
I'Jle Q; - orrepaTOp pO)KJleHH.II 1 tpOHOHa, a .I 'Po 1> - tpOHOHHb!H BaKyyM, ilByx-

KB83H'18CTH'1Hbie aMITnHTY/lbl 1/f I , H cp I , HOpMHpOBaHbl ycnOBHeM 
ss ss 

I, [ ( 1/f I , ( T)) 2 _ ( cp I , ( r ))2 ] = J. 
ss T ss ss (5) 

Cne)ly.11 o6hI'1HOil: rrpoue/lype MeTOJla C<t>, rrony11uM llHCrrepc1rnHHoe ypaB

x/ . HeHHe )ln.lI SHepI'HH B036y)K/l8Hll.lI w, 

(1 +K F(r})(J + KF(r' n- K2q2F(r) F(r') 

I'lle 

F(r) = I 
a2,(r) Li_ ,(r) 
_s~-- __ ss __ _ 

ss' E 2 ,(r) 2 
- w 

I ss 

0, 

flonara.11 BCe ¢ I ,:0 ' rrony'IHM o6hI'1Hbl8 ypaBHeHH.II Me TO/la T .a. 
ss 

(6) 

(6a) 

B cuny GHMMeTpHH BhI6paHHOf'O CITHH-CITHHOBOI'O B38HMO/leHCTBH.II Hall

+ 6onee xapaKTepHoil: BenH'IHHOH )ln.lI paCCMaTpHBaeMbIX 1 -COCTO.IIHHH 6yJleT 

/6/ 
Bepo.lITHOCTb rrepeXO/la B OCHOBHOe COCTO.IIHHe, KaK ITOK838HO B pa6ore 

rrp1rne)leHHa.1I BepO.IITHOCTb M 1 -rrepeXO)la MOMeT 6bJTb 38ITHCaHa B BH/le 

-t + 3 (µ} I 
B ( M 1 , 0 ➔ 1 K) = -16 [ I d , ( r) L , ( r )[ if, , ( r) + 

I TT s 5 '; s s s s s s 

+¢',(r)]2, (7) 
ss 

I'Jle d(µJ, - MaTpII'!HbIH sneMeHT orreparopa JlHITOnbHOI'O MaI'HIITHOI'O MOMeHTa ss 

Dµ 

xi 
TaK KaK I'aMttnbTOHUaH (1) He .IIBn.lieTC.II poTaUHOHHO-IIHBapuaHTHbIM, cpe/lH 

pellleHHH ypaBHeHH.II (6) eCTb O/lHO "llyXoBoe" COCTO.IIHHe C K=1 ' pa3MelliaH

HOe no BCeM COCTO.IIHH.II~, ITpoueJlypa OT)leneHH.II "llyxa" 6b1na He)laBHO pa3-

pa6oraua Bup6paHpOM / /. 11 CKnJO'!eHHe 3TOI'O COCTOHHII.II rrpaKTU'IeCKU He 

BnHsreT Ha CBOHCTBa BbJCOKoneMalllUX 1 + -COCTOSIHHH, 

6 

• 'I 

µ µ 
D =g (a +(-1) a J+2g (C +(-1) e ). 

µ s µ -µ e µ -µ 
(7a) 

4T06hl ycTaUOBHTb rrono)KeHHe MarHHTHOI'O JlHITOnbHOI'O pe3oHaHca 

+ 
(rpynnhl KorepeHTHb!X 1 ypoBHeil:), HCITOnb3YGM llHITOnbHOe rrpaBuno cyMM 

ll cunoBble <pyHKUHH MJ -rrepeXO/lOB 
/9,l0t 

l._ < 'P
O 

I [ D , [ H , D ]] I 'II 
O 

> = ~3.::... I 
4 µ µ I 

S (w) =-
1- I l<'P ID 1'11 0 ·>\

2
, 

µ i'iw (1,i'iw} 1 µ 

+ + w, B 
1 

( M 1 , 0 ➔ 1 ) (8) 

(9) 

rrpu11eM uccneJlyerc.11 "HaCb11lleHue"rrpaBoil: qacrn rrpaBuna cyMM (8) c rro

MOlllbJO <pyHKUHH 

8 n + + 
X (w) = ....!!.. I w. B ( M 1, 0 ➔ 1 ) . 

n 3 /= I I I I 
(10) 

JieBaH '18CTb rrpaBuna cyMM ( KB83H'18CTU'1H8SI oueHKa) He 38BHCHT OT K TT '• 

YpaBHeuue (8), Boo6me f'OBOpsr, ue BbIITOnHsreTC.II, ITOCKOnbKY j'l', ·> He SIBn.lI

JOTCSI TO'IHbIMU co6CTBeHHbIMH <pyHKUH.IIMH I'8MUnbTOHHaHa ( 1). flo pa3nH'1H!O 

neBOH u rrpaBOH qacreil: ypaBHeHHSI (8 ) MO)KHO CY/llITb O crerreHII TO'IHOCTU 

lICITOnb3yeMoro rrp1I6mI)K8HHSI rrpu pernemrn 38/l8'1H, flo ITOBe)leHU!O tpyHKUHII 

X (w) MO)KJIQ Cy/lHTb O BKna)le pa3n1!'1Hb!X 1 + COCTOSIHl!H B npaBuno cyMM, 
n 

+ 
B o6naCTl! BbJCOKl!X 3HepI'HH, I')le rrnoTHOCTb 1 -ypoBHeil: BenHKa, SK-

crrepnMeHTanbHO Yll06Hee H3Mep.lITb cpe/lH!O!O rrpnBe)leHHYJO IIIHPHHy M J -rre-

k
- /11/ • • ,l, 

peXO/lOB MI , KOTopa.lI CBSI38Ha C BenII'IHHOll cunOBOII 'l-'YHKUl!ll 

- -3 
KM 

1 
= 2,76 • JO S ( w), 

I'J.(e S( W) - CTaTU:CTJ1'18CKasr cyMMa S µ 

7 

npn µ=O, .± 1 
/10/ 

( 10) 



PesynbTaTbI pac'IeTOB II o6cy~KneHue 

B pac'IeTax ucnonb30Banacb cxeMa oaHo'IaCTH'IHhIX ypoBHefi B ae¢op

MHpoBaHHOM noTeHUHane CaKCOHa-Byaca, YpaBHeHue llJpeaHHI'epa C T8KHM 

/12/ 
noTeHUHanoM pemanocb MeTOAOM, pa3BHTbIM B pa6oTe , npu cneay10nmx 

/12/ 
3Ha'IeHHSIX napaMeTpoB ( o6o3Ha'IeHnsr CM, ) : 

r O = 1,26 ¢, 

2 
Kfs = 0,43 ¢ t 

r 
O 

= 1,24 ¢, 

K 
fs 

2 
0,33 ¢ , 

Yo 

a 

Yo 

a 

= 44,8 MsB 

HefiTpOHOB ansr 
-1 

= 1,67 ¢ 

= 60 MsB 

ansr npoToHOB 
-1 

= 1,67 ¢ 

( 11) 

ilnsr paccMaTpHBaeMOll r-pynnbI siaep C 160 .$ A,5180 paC'IeTb! npOBOAH

nucb npu 3Ha'IeHHH napaMeTpOB ae¢opMaUHH 

f320=0,28, /340 =0,02 •. ( 12) 

0TMeTnM, 'ITO npu 3Ha'IeHHH napaMeTpOB (11) H (12) yaaeTcsr xopomo onn-

. /13/ 
CaTb SKcnepHMeHTanbHbie ypoBHH He'IeTHbIX Mep B STOH o6naCTH • TTpH 

. BbI'IHCneHHH xapaKTepHCTHK cnapHBaTenbHOI'O B38HMoaefiCTBHSI ( !!,. , A) Y'IH-

Tb!Banocb no 48 HefiTpOHHbIX u npoTOHHb!X ypOBHefi, 

KoHCTaHTbl cnHH-CnHHOBOI'O B38HMoaefiCTBHSI HaxoannHCb H3 paC'IeTa 

MaI'HHTHb!X MOMeHTOB He'IeTHbIX sraep C ucnonb30B8HHeM MeTOAOB y'IeTa 

B38HMOaefiCTBHSI KB83H'I8CTHU C ¢oHOH8MH, pa3BHTbIX B pa6oTaX ConOBbeBa 

/14/ /4/ 
(cM,, HanpuMep, ) u KynueBa n ap. • B MeToae ConoBbeBa ¢0Ho-

Hb1 .B 'IeTHO-'IeTHbIX srapax Ol1HCbIB8JOTCSI B npu6nmKeHHH C<t> H nonar-aeTcsr, 

'ITO B He'IeTHbIX srapax HX CTpyKTypa He M0HSieTcsr, T, e, He y'IHTbIBaeTCSI 
. /4/ 

s¢¢eKT 6noKHpOBKH B ¢oHOHaX, B pa6oTe y'IeT CBSI3H KB83H'I8CTHU C 

+ 
¢oHOH8MH npOBOAHTCSI caMocor-nacoBaHHO B MeToae T n, T,e. CTpyKTypa 1 -

¢oHOHOB H3MeHsrnacb B 38BHCHMOCTH OT COCTOSIHHSI He'IeTHOll 'IaCTHUhl H 

Y'IHTbIBaeTCSI s¢¢eKT 6noKHpOBKH, B Ka'IeCTBe npnMepa Ha pnc. 1 noKa3aHbl 

8 

\ I 

91( 
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Qf8 022 a26 aJO KCMeld 

163 
Puc. 1. g K -¢aKTOp B Dy KaK ¢yHKUHSI cnnOBOI'O napaMeTpa K • Pac-

'IeTbl npoBeaeHhI no MeToay ConOBbeBa (1-Til H 11-C<I>) n KynueBa-TTsrTo-

Ba (Ill) • 3amTpHXOB8Ha o6naCTb SKCnepnMeHTanbHbIX 3Ha'IeHHll, npnBe-

aeHHhlX B pa6oTe 141 

·'.j 



pesynbTaTbl pacqeTOB gK -$aKTopa nnst OCHOBHOro COCTOSIHHSI 5/2- B stnpe 

163 Dy, rrpoBeneHHbIX C HCIIOJib30BaHHeM o6onx MeTOAOB (B MeTone ConOBbe-
+ xi 

Ba 1 $OHOHbl Bb1q11cnstn_HCb B rrpn6nn:»<emrn T n H Cct> ) • Pasnnq11e STHX 

MeTOAOB MO:lKHO CBeCTH K rrepeaopMHpOBKe KOHCTaHTbl K rrpnMepHO Ha 

10-20%. YnoBneTBOpHTenbHOe orrncamre SKCIIepnMeHTanbHbIX 3HaqeHHH g K 

B penKoSeMenbHbIX Mpax rronyqeHo rrpn 3HaqeHH£X 

K ;; 0,26 MsB n q"' 0, ( 13) 

qTo 6nnsKo K SHaqeamo K = 0,041i w O , rronyqeHHoMy paHee c MonenbJO H Hnb-
. /4/ . 

ccoaa • TaKHM o6pa30M, rrpn HCIIOnb30BaHHH IIOTeHUHalla CaKCOHa-Bynca 

saaqeane sToro napaMeTpa rrpaKTnqecKn He nsMeasteTcst. 

Bi,1weyKasaHHb1e SHaqeHHst rrapaMeTpoB ( 13) ncrronbSOBanncb Bo Bcex 

pacqeTax nnst qeTHo-qeTHbIX sinep c 160_::;A_< 180. 

B HHTepBane saeprnii Bos6y:lKneHnii OT 2 no 15 MsB rronyqeao rrp11Mep

HO !IO 140 HeiiTpOHHbIX H !IpOTOHHbIX COCTOSIHHll C K = J H !IO 60 COCTOSIHHH 

c K =o •· B STOM HHTepBane saeprnii MO:lKHO BbIAenHTb TPH o6naCTH co crre
+ 

un$nqeCKHMH CBOllCTBaMH 1 -COCTOSIHHll, 
+ 

a. B o6naCTH CIIeKTpOCKOIIHqecKHX SHeprnii ( w ~ 4-5 MsB) BCe 1 -

COCTOSIHHSI cna6o KonneKTHBH3HpOBaHbl H xapaKTepnsyJOTCSI ManbIMH saaqeHnst-

MH B(M 1) (CM. Ta6n. 1 ). Cpenn HHX, onHaKo, MoryT IIOSIBHTbCSI HeCKOnbKO 

COCTOSIHHll C K = 1 , HMeJOIIlHX B ( M 1} =- B ( M 1} sp • KaK rrpaBnno, sTo rroq-

TH '.'IHCTbie ABYXKBasnqacTnqHbie COCTOSIHHSI C KBasnqacTHUaMH Ha ypoBHSIX 

H3 OllHOii c$epnqecKoii nonoo6onoqKH B6nnsn noBepXHOCTH ct>epMH, CoCTOSIHHSI 

STOll o6naCTH naJOT Manblll BKnan ( =- 5%) B nnnonbHOe npaBnno cyMM ( CM. 

pnc, 2,3). 
+ 

6. B o6naCTH SHeprnii CBSI3H HeiiTpoHa (6-8 MsB) 1 -COCTOSIHHSI 3Haqn-

TenbHO 6onee KonneKTHBnsnpoBaHbI, 3necb xapaKTepHoe saaqeane B(M1).JJ,5B(M1) 
sp 

xi B pacqeTaX yqHTbIBanocb OKono 140 $OHOI:IOB c K =o B HeiiTpOHHOll CHC
TeMe. 

10 

--~ 

,i\ 
1 
I 
i 
I 

J 

i '.I, 
·1. 

r 
I 

OcHOBHoii BKnan B BepostTHOCT~ nepexo~a, KaK npaBnno, naJOT onHoqacTnq

Hbie nepeXOllbl Me:lKny COCTOSIHHSIMH nono6onoqeK C pasnnqHblMH f ( Hanpn

Mep, THIIa '1;2➔ "111-1, g 9/2 ➔ ;13/2 H T.n.) H Me:lKny ypOBHSIMH OAHOll c$e

pnqecKoii nono6onoqKH ( CM, Ta6n, 1). CocTostHHst sToii o6nacTn naiar npn

MepHo 20% BKnana B nnnonbHoe npaBnno cyMM. Oan MoryT aa6nJOnaTbCst 

B peaKunstx Tnrra ( n , y) , npnqeM xapaKTepHoe sHaqeane k~ 
1 

nnst HHX 
-3 -3 

nopstnKa 20x10 MsB. (cM, pnc, 4). 8To npencKasaHHe TeopHH KaqecTBeH-

Ho cornacyeTCSI C SKCIIepHMeHTanbHblMH naHHblMH, nonyqeHHbIMH H3 (n ,y J-
/15 · 

peaKUHii ( CM,, HanpnMep, ) • OnHaKO B SKcnepnMeHTe 06b1qao Ha6nJO-

naJOTCSI ycpenHeHHbie xapaKTepHCTHKH M 1 -nepexonoB c rpyIIIIbl pesoHaHCOB 

(c pasnnqHblMH 3HaqeHHSIMH CIIHHOB} Ha pasnnqHbie no CTpyKType HH3Kone

:lKalllHe COCTOSIHHSI, B TeOpHH :lKe BbJqncnsteTCSI ycpenHeHHast no He6onbWOMY 

~HepreTnqecKoMy HHTepBany wnpnHa kM 1 nnst nepexonoB c pasnnqHbIX no 
+ 

SHeprnn 1 -COCTOSIHHll B OCHOBHOe COCTOSIHHe. TiosTOMY B TeOpHH n SKCIIe-

pHMeHTe Mb! HMeeM neno C pasnnqHbIMH SHepreTnqeCKHMH saBHCHMOCTSIMH 

k l H npstMOe cpaBHeime B03MO:lKHO TOnbKO nnst OTnenbHbIX nepexcinoB, 
. M /10/ + 

_B oTnnqne OT aBTOpOB Mb! rrpHXOllHM K BblBOAY, qTo 1 -COCTOSIHHSI B 

o6naCTH SHeprHH CBSI3H HyKnoHa naneKO He ncqepnbIBaJOT BCeii B03MO:lKHOll 

CHnbI M J-nepexonoB, 

B, HeCKOnbKO cnnbHO KOnlleKTHBH3HpOBaHHblX (KorepeHTHblX )cocTOSIHHll 

c K =O n K = 1 nostBnstJOTCst B o6nacTn saeprnil: 8-10 MsB, Ilnst anx SHaqe

HHe B(Ml) MO:lKeT nocTnraTb HecKonbKHX onHoqacTHqHblX _enHHHU, 8TH coc

TOSIHHSI naJOT OCH0BHOH BKnan B AHIIOnbHOe npaBnno cyMM. MO:lKHO O:lKHllaTb, 

qTo OHH $OpMnpyJOT MarHHTHblll nnnonbHblll pe30HaHc, nocTynHblll SKCnepHMeH

TanbHOMy Ha6nJOneHHJO B peaKU HSIX Tuna (y ,n) , (p,p ') , (e, e ') n np. faM

Ma-nepeXOllbl c STHX COCTOSIHHH xapaKTepnsyJOTCSI 6onbWHMH 3HaqeHHSIMH 

- -3 -3 ) k "'·eo-10 MsB (cM. pnc. 4 • AHanns CTpyKTypbl KOrepeHTHbIX B036y:lK-
M1 

neHHH noKa3bIBaeT, qTo OHH B OCHOBHOM o6ycnoBneHbl onHoqacTnqHblMH nepe-

xonaMH Me:lKAY ypOBHSIMH CIIHH-op6nTanbHbIX napTHepOB B o6naCTH SHeprnii 
u /9/ 

CBst3aHHb!X COCTOSIHHH, KaK II B .c$epnqeCKHX stnpax (cM. Ta6n. 1 ). 
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T a 6 11 H U a I 
XapaKT8pHCTHKH PHM 1+ C0CT0HHH~ c H8H601IhWHMH aaaqeHHHMH B(MI) B 

166 Er. PacqeT np0B8A8H B MeT0Ae Cill. AMnnnTy.lUi ':Ps.s' He IlpHBe.I,leH!i BBH

llY HX ll81I0CTH { / Y'ss'i< 0, 1). 
8HeprHH n B(M1) AMnnHTyA8 
'Q..9-t'(M:is) K B(M1 )sp CTpyKTypa C0CTOHHldt If 88 , 

3,18 1+ 1,07 pp 5141 h11/2 - 5231 h11/2 -0,99 
pp 411t d 5/2 - 411 ♦ d 3/2 0,18 

'7,80 1+ 1,28 

8,22 1+ 1,02 

9,45 1+ 0,73 

9,73 1+ 0,99 

pp 5231 h11/2 - 523l h 9/2 
pp 532t h11/2 - 521t f 7/2 
pp 532t h11/2 - 532t h 9/2 
pp 532i h 9/2 - 550t h11/2 
pp 5301 f ?/2 - 550t h11/2 
pp 404t g 9/2 - 404 ♦ g 7/2 

pp 514\ h11/2 - 514t h 9/2 
pp 523t h11/2 - 523~ h Y/2 
PP 523 t h 9/2 - 541t h11/2 
pp 532 t h11/2 - 521 t f 7/2 
pp 532 t h11/2 - 532t h 9/2 
PP 532 t h 9/2 - 5501 h11/2 
pp 4041 g 9/2 - 404t g 7/2 
pp 400t s l/2 - 4201 d 5/2 
pp 411t d 5/2 - 431l g 7/2 

nn 505 t h11/2 - 505 t h 9/2 
nn 5141 h11/2 - 503t f ?/2 
nn 514t h11/2 - 514i h 9/2 
nn 514t h 9/2 - 532+ h11/2 
nn 523t h11/2 - 523t h 9/2 
nn ~0jt f 7/2 - 532t h11/2 
nn 501t f 5/2 - 541t f ?/2 
nn 642t i11/2 - 6601 113/2 

pp 514 t h11/2 - 514 t h 9/2 
pp 523 t h11/2 - 512 t f 7/2 
pp 523 t h11/2 - 523, h 9/2 
pp 404t g 9/c. - 404 r g 7/2 
pp 413t g 9/2 - 413 + g 7/2 
pp 422 ♦ g 7/2 - 4004' s 1/2 
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0,27 
-0,82 
0,16 
0,21 

-0,21 
0,24 

-0,18 
0,28 

-0,23 
0,39 
0,18 o,w 
0,2? 
0,17 
0,62 

0,3a 
0,16 
0,20 

· -0,22 
0,17 
0,58 

. 0,45 
0,28 
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B o5naCTH sHeprufi nopsmKa 15 MsB Il0HBllHeTCSI HeCK0llbK0 cna5o 

KonneKTHBR3Rp0BaHHbIX COCTOSIHHH. OHH C00TBeTCTBYIOT B035y)KneHHSIM, IlplI 

K0T0pb!X nponCX0llHT nepeX0llhl C R3MeHeHneM rnaBH0ro KBaHT0B0ro 'IUcna 

li'N=t.2 H xapaKTepU3yIOTCH 3aMeTHOH BellU'IIIHOH f>,;J (p1IC. 4), IlplI uc-

IlOllb30BaHRR Monenn HnnbCCOHa, B KOTOpofi HeT CMeWIIBaHRH COCTOSIHHH R3 

paann'IHbIX o5ono'leK, TaKne C0CT0SIHHH He Il0HBllSIIOTCSI, 

TTpaBnna cyMMa (8) 3Ha'11ITellbH0 Jiy'IWe Bblll0llHSIIOTCSI B MeT0Jle C<t>, 

'leM B np1I6ll1I)KeJ1HII T.ll (cpaBHR PIIC. 2 n 3); Bbl'IIIClleHHbie SHeprlIU w 1 

npu ST0M 0TllH'laIOTCSI cna5o. 

Ha p1Ic. 4 . noKaaaHo TaK)Ke noseneHne k-M 1 npn 1<= 0 • BKnIO'le-

HR~ CillIH-CillIH0BbIX KOppemrulifi CMemaeT MaKCIIMYM 1c: 1 B o5naCTb Bhl

C0KUX sHeprnfi, rne 1popM1IpyeTCSI M 1 -pe30HaHC. 

PeaynbTaThl HaCTOSIWefi pa50Tbi Ka'leCTBeHH0 cornacyIOTCSI C paHee 
. /6/ 

nposeneHHhIMII pac'leTaMu nplI 1Icnonb30BaHnlI Monenn H1InbCCOHa • 

8 3aKllIO'leHne Bhlpa)KaeM nplI3HaTellbH0CTb COTPYllHIIKaM OTJlena Teo

pun smpa aa noneaHoe 06cy)KneH1Ie pa5oTbI, 
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