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B 6 
/1,2,3/ 

pa oTax 6bm npe.r:rnomea MeToll, noaaomnoumil: acpcpeKTHBHo rrpoao-:-

llHTb pac'!~Tbl OllHO'ISCTH'!HbIX COCTOl!HHil: necpopMHpoBaHHblX llllep, cpenaee none KO

TOpb!X OfiHCbIBSeTCll peanHCTII'10CKHM aHH30TpOllHbIM llOTeHuHanoM CaKCOl!a-Bynca. 

/1,2/ 
ileTanbHOe H3y'!eHH0 cnencTBHil:, BbITeKSIOlllHX H3 TaKoro pe111eHHll, llOK838/IO t '!TO 

Pllll ero xapaKTepHCTHK (rrocnenoBaTe/lbHOCTb ypoBHeil: B6/IH3H rpaHHUbl ~epMH H 

pacCTOllHHe Me>KllY HHMH B 38BHCHMOCTH OT A I BenH'!HHa M~TpH'IHbIX aneMeHTOB 

OT orrepaTopa r ). !:I )i}'- ; llOBeneHHe napaMeTpOB pa3Bll3bIBaHHll, xapaKTep 

nepece11eHHll ypoBHeil: C OllHHSKOBhlMH 'l~THOCTblO H npoeKuHeil: yrnoBoro MOMeHTa, 

a TSK>Ke CTpyKTypa BOnHOBOil: cpyHKUHH) HCfibITbIBSIOT cymecTBeHHbie H3MeHeHHll no 

cpaBH0HHIO co CBOHMH HHnbCCOHOBCKHMH aaanoraMH, ttacTO MSCWTa6 STHX H3M0He

HHli TSKOB, '!TO He Y'IHTbIBSTb HX B COBpeMeHHbIX cneKTpOCKOfiH'!0CKHX HCcnenoBaHH

llX H0/lb3ll, 

OnHaKo, 'peanHCTH'l0CKHil:' nonxon fi03BOnlleT He TOnbKO rrepeCMOTpeTb H YTO'I

HHTb HccnenoBaHHSI onpeneneHHbIX CBOil:CTB ll.llep, yme npoBeneHHbIX B HHnbCCOHOB

CKOM rrpH6/IH>K0HHH, HOH ll8Tb aHa/lH3 TSKHX l!BneHHil:, KOTOpbie paHee OCTaBanHCb 

BHe nonll apeHHll, 

ffpKoil: Hn/lIOCTpauHeil: B03HHKHOB0HHll HOBoro K8'10CTBa llpH nepexone K peanHCTH

'!eCKOli cxeMe l!BnllIOTCll N ·-;anpeweHHbie r' -rrepeXOllbl, 0HH o6paayIOT llOBO/lb

HO 6onbwyro rpynny aa6nronaeMbIX f3 -nepexonoB, noKa He HawenwHx ce6e o6'bllC

HeHHll, 

B o6naCTH penKo3eMenbHbIX llllep TaKHe ,,. -nepeXOllbl npoHCXOllllT Me>Kny 060-

no'!KSMH c rnaBHbIMH KBSHTOBbIMH 'IHCnaMH N , paBHbIMH 4 H 6. 
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BepoHTHOCTb nepexona cjiepMHeBcKoro HnH raMoB-TennepoBCKoro THna nponopuH-
~ A . 

oHanbHS KBanpaTy MSTpH'IHoro aneMeHTa <:f 111 L> HnH (-;f I S I i. > . OnepaTOphI 

nepexona He 38BHCHT OT pannanbHOA nepeMeHI!OA, nocKonbKY, OUH8KO, B HHnbCCO

HOBCKOA :eopHH cocToHHHSI I,> H If> , npHHanneJKamne pa3HhIM o6ono'IKaM, opTo

roHanbHhI no panHanbHOA nepeMeHHoA, TO M8TpH'IHbIA aneMeHT paBeH Hymo, H -nepe

xon OK83bIBaeTCH CTporo aanpemeHHblM, CHTYSUHH H3M0HHTCH, ecnH B K8'10CTBe BOnHO-

. / l,2,3/ 
BbIX cjiyHKUHA Hcnonb30B8Tb peweHHH, nony'leHHbie B I T8K K8K OHH 6onee KOppeK-

THbl H coneplKaT npHMecH OT o6ono'leK N ± 2 . 
§1, CornacHo TeopHH 

/4 5 6/ p. -pacnana ne$QpMHp0B8HHblX Hnep 
1 1 

: 

ff. 6200 

[1<1>12
+ c: I<. s>\ 2

] R 
( 1) 

2. 
rne c~ = 1,44 - OTHOW0HH8 KOHCT8HT 8KCH8nbHOro H B8KTOpHOrO B8pH8HTOB B38-

HMOA81tCTBHHi 

\<. 1> I a = 
I\ 

22 I <t l f c-; \t-> \ 2. 

(2) 

,·<. S)I~ = La l~-f \ .L. s,, i; \ i. > \2. 
. p 

a cjiaKTop · R Y'IHTblB88T 
. /4 5/ 

acjJcjieKTbl CBepxTeKy'!eCTH • : 

1) Ecnn nponcxo_UHT f3 -pacnan THna ( 2 n.N + 1 - 2 nN , 
2nz ...... 2nz.+ 1) • To 

R = l u.~2nN) u;2nz)]~ n [ u.!.,i.ntt) c4.a.~+1) + 
,,,,,,l. 

+ V: (Z.rt.11) 1 ~(2.n.,v+ 1)J2. n [u.. (l.hzJ u (2.nz.. ~I) 
n. , Vn. . . ,,_, ,,_, + 

' n.'* § 

(3) 

_ + .,,,.t~nz) .,,.<2.n.2+•)]2. 
v~, vn, , 

4 

~-· . 

np11'1eM L J J' -COOTB0TCTB0HHO H8'18nbHOe II KOH0'1HOe COCTOHHIIH He'!eTIIOro HeilT-

poHa II He'!eTHOrO IIpOTOH8 ( 2n,.,, 2 nN-. ;L , 2 ntJ -:1. - qncna HeilTpo-

HOB, a 2rt.z, ... II T,n. - 'IIICna npoTOHOB). 

2) Ecn11 npo11cxonnT f3 -pacnan THlll[I 2,J1.fl-2nN-j_ J 2f2.z-1 - 2 nz. ,To 

R = [ 'll?nz; ~t2n,-,)J2 n. [ u~nz-,> u..~zn~) + 
n:t-1. , 

+ ~(enz.-1) 1'"_<anz.)] 2. n [ u!~n.11- 1
) l,L~:n'f) + 

n..'*.,. ·: . 
(4) 

l\9-(2n,v-1) 1,_,('l.11w)J2. 
+ Vn.t Vnf 

AHanorH'IHO BbIP8lK8IOTC~ H norrpaBKH B cnyqae e -38XB8T8, B cpopMynax ( 3) H 

(4) LL n ~ -napaMeTpbI K8HOHll'18CKoro npeo6paaoBaHHH H,H.Eoron1060Ba, 

/5,7/ 
0HH onpenenHIOTCH cjiopMynaMH : 

2. u. = 
(. 

11.2. 
I. 

1 
2 i + L { E-->-.. } 

Vc 2 + (Et->..Y': 

1 { E- -/\ j 
- - j_ - -.:::=:=::='===~~ 
- 2. VC¼+ (£.t-).Y' 

( 5) 

rne C -KoppenHUHOHHaH <jiyHKUHH, 0TpaJKa10maH Hamiqne B3allMoneilcTBHH crrapnBaHns1, 

a A -xuMnoTeHu11an, 

l3 cnyqae ClfCT0Mbl C 'leTHbIM 'IHCnoM '18CTHU ( HeilTpOHOB nnn rrpoTOHOB, T8K 

K8K cnap11B8Hll0M (n. p) .. o6bI'IHO rrpeHe6peraIOT)' BenH'IHHbl C II A l!axo-

UHTCH H3 CHCT0Mbl ypaBH81!Hil: 

_g_ = 
G f ~c~+ 

1.. , 
(E, -A)2 
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rt=~{i-
l 

E.-).. } 

Y C2 + (El.-)\)' 

( 6) 

( tt, -'IHCnO 'IBCTIIU llBl!HOro copTa). 

C11cTeMa ypaBHeH11tt ( 6) rronyqena B rrpeanono)KeHHH, 'ITO MaTpll'Illbitt aneMeHT 

B38HMOJJettcTBlllI crrapllBBHlllI He aaBIICIIT OT KBBIITOBb!X 'IIICen COCTOHl!lltt, B KOTO-

' /8/ 
pb!X HBXOlllITCH B3811MOIJ9i!CTBY!Olllll9 'IBCTIIUbl, HccnellOBBHlllI MaHra 11 1Jpyr11x 

IIOKaaan11, 'ITO STO rrp116nll)K9Hlle !IpllBOIJIIT K HSTO'IHOCTII orrpeaeneH~H C , He 

rrpeBbIW8!0Ill9tt 20%, 11, TBKHM o6paaoM, nnlI HBWHX uenett HBnHeTClI anonHe -yno

BneTB0pHT9!IbHbIM, 

B cnyqae CIICT9Mbl C HS'II\THbIM 'IIICnOM 'IBCTIIU Heo6XOIJHMO Y'IIITbIBBTb acpcpeKT 

/5/ 
6noKHpOBKH, II ypaBH9HlllI (6) Brlll0113M9HH!O~CH : 

2, G = L., 
i.+ i' 

i. 

V ca,/+ (Ei.-A<i'JY° 

n. = i + ~,{ i-
t ... t 

E- -A (i'J ] 

V C (i')~ + (Ei.-)..(i'»i 
., 

( 6') 

• I 
!Ipll'II\M (. - ypoBellb, 118 KOTopoM HBXOllllTClI 119'!1\THBH 'I8CTIIU8, 

Hcrronb3YlI 4>opMy1Ibl (3), (4) 11 (5), MO)KHO rrony'IIITb rpy6yID oueHKY BmrnHlllI 

cpaKTopa R. , Y'IIITbIBBIDWero caepxTeKyq11e caoi!cTB~ ~apa Ha aen11q11Hy ~ ft . 
lleltCTBIIT9nbHO," !Ip0113B9ll9HIIH, BXOIJHillll9 B q>OpMynhI (3) II (4), o6bI'IHO 'IIICneHHO 

paBHbl '= 0,9. TTo9ToMy: 

R~ u~u!t 
' ;f 

U_.,LU ~.fl~~ 

C IIOMOillbio cpopMyll (5) 11eTpyn110 YCTBHOBIITb, 'ITO rrpH Jd -rrepexonax Ha oc:Hoaiioro 

MaTeplll!CKOro nnpa B OCl!OBHoe COCTOHl!lle noqepHero u. "-,;:: i,-!l. -,c. f COCTOHIIHH 

6 

( TBK KaK E i. -.=:. A ) . CneaoaaTenb110, Y'II\T <j:,aKTopa R !IpllBOJ:U!T K 

yaenH'ISl!IUO los·it B Cp9ll1!9M 118 ~ 0,6. 

Oa11aKo, STO oqeJ!b rpy6aH oue11Ka, TaK KaK oco6e11HocT11 B pacnpeaeneHHH 

ypoBHei! 11 B03MO)KJIOCTb {3 -rrepexoaa B Boa6y)KIJ9Hl!Oe COCTOHHlle, MoryT H3Me-

HIITb <j:,aKTOp· R. B 2-;-3 paaa B Ty 11n11 apyry10 CTopoHy. 

'IT06bl 11a6aBIITbCH OT TaKOi! HeonpeaeneHHOCTII, neo6XOIJIIMO, BapbllPYH KOH-

CTBHTY G- , cornacoaaTb pe!lleHlllI ypaBHSHllli ( 6) c naHHbIMII no rrapHbIM aHep-

rlllIM 'II\THO-'IeTHblX nnep, 

3Ta rrpoueaypa 6bma rrpoaeneHa 06bI'IJ1b1M·:crroco60M 

6binH HCIIOnb30B8Hbl OAHO'IBCTll'IHbie crreKTpbI, rronyqeHHbie 

/5/ 
( CM. ) , llnlI p8C'IeTOB 

/2,3/ ' 
a • Y'IIITb!Banocb 40 

ypOBHett, pacrronO)K9HHbIX CIIMM9Tpll'IHO B6n11a11. rpaHllllbl <l>epMII, PeaynbT8Tbl !Ip11Be

ll9Hbl Ha p11c. 1 ( HeltTpOHbl) II p11c, 2 ( rrpoTOHbl). no OCII a6cu11cc OTn0)K9Hbl 3H8'Ie-

HlllI MaccoBbIX q11cen A , a no ocu opnrIHaT .,. napHbie aHeprirn P • B Hll)KHett 

qacTI! pucyHKOB naHo noaeneH11e KoppenHUIIOHHott cpyHKu1111 C . Pac'IeTy cooTBeT

/9/ 
CTBY!OT CIIIIOWHbl9 KpllBbie, aKcnepllMSIITY - nyHKTllp , BApTIIKanbHbie !IIIIIIIII oa-

1!8'I8!0T Benll'IIIHY 9KCnep11MeHT81Ibl!Ott OWll6KII, B Ta6n11ue 1 nal!bl 3118'I9HlllI 

i:t f' .Q , 11crronbaoaa1111h1e B pac'!eTax. 
t"'1l, ~N, Z. 

Mb! BIIAIIM, 'ITO TeopeTll'ISCKlle II 9Kcrr'epHM9HT81IbHbl9 llBl!Hbie cornaCylOTCH_, 

ecn11 KOHCTal!Tbl crrapllBBl!lllI (i! naxonHTClI B rrpenenax: 

G- _ 23-:-25 
N - A MeV ) Gz. = 2.9+.32.HeV 

A 
OTM9TIIM, 'ITO pac'IeTbI, OCHOBBHl!ble Ha cxeMe H11nbCCOHa, rrp11aon11n11 K 3H8'I9HH

/ 10/ 
!IM : 

GN = 2.2.s ± O. s MeV ., 
A G-z. - 2GJS ± O,S HeV 

A 
He6onbw11e oTnH'IlllI B aHa'IeHHlIX KOHCTaHT (;N ., G z. 06yc110B11el!bl :x-eM, 'ITO 

cpelll!lIH IIIIOTIIOCTb yp0B11ett y rpal!IIUbl <l>epMH no cxeMe HHIIbCCOl!a cnerKa OTIIll

qaeTClI OT cpea11ett II/IOTIIOCTII ypoBl!ei! B peanHCTH'IeCKOlt cxeMe. 3TH.OT.rIH'IHH, Be

pO_lITHO, 6bmll 6b! 6onbwe, ecn11 yqecTb 3aBIICIIMOCTb MaTpll'IllbIX 9neMel!TOB OT KBal!~ 

TOBbIX 'IIICen COCTOlil!IIHj B KOTOpb!X HaXOlllITCH crrapel!Hble HYKllOl!bI, TaK KaK anecb 

rrpOlIBllnOCb 6b! oTnll'IHe a CTpyKType BOIIIIOBbi'x cpyl!KUlltt, 

7 "' 



B nanbHefiweM npH Bbl'lHCneHHH R -4>aKTopa Mb! Hcnonb30BanH 3Ha'leHH.ll 

u. H 17 ' nonyqeHHbie B JlaHHOM pacq!!Te. 

§2, OnHaKo, pewa10my10 ponb B HameM cnyqae HrpaIOT onHo'laCTH'lHbie MaTpH'lHb1e 

sneMeHTbl, BXOJllllllHe B onpeneneHHe' io3 :f-/;. TTpHBeneM anecb Bb!palKeHHe Jln.ll 

OJlHOrO H3 HHX! 

l<.s>\2.= 3 l Li 
n. e.; 
n..' e'.J.' 

JI.L 
an.e,j 

. Jt.:f-
a,,_,e'j' < Rn!e'jl I Rnej) 

x o'ee' { (Ii: i .fl;, .n:f-Jtc: l I5-Jlf) 

x Lt (-1) JtrJLi (l' ½ Jt-1--µ'µ' / j' Jl..f) 
,fl, _J,( I 

X (l f Sl.i-fl ff- I j .nt> <f i _µ+.n.r.ni. :nrJl:f/½.u><1> 

X. 8;t ', .Il-4- - Jt;. .+ f<-
r_,-jf 

+ (-,) <r, tJ1.·, -JL:1--.n.tr:i-~J?.;f) 

xlJ <e.' 1 -.n..,.-J-t.' fl' I j'-Jl.,.) c-·tJ.f4.+Jl; 
}'J f' I 

x. <et .n,-µ .fl I j fl£> <.t .1.._µ-Jl..;-Jl, .Jt,t Jt, I½ J<> 

X g-~,~_}(-ft,-n.f j \ 2 

Jt 
Kos4><1,HUHeHTbl Clnej /3/ 

npHBeJ1eHbl B 

KaaupaT MaTpH'lHoro aneMeHTa < 1 > Bb1rnHJ1HT npome, TaK KaK onepaTop 
. . . A 

nepexoua He coneplKHT oneparopa S . 
/1 2 3/ 

Mb! ylKe ,nOJl'l!!pKHBanH, 'lTO BOnHOBble lf)yHKUHH, nony'leHHbie B ' ' , couep-

lKaT npHMecH oT cocTO.llHHfi, npHHaunelKamHx o6onoqxaM N :!:,2, BenH'lHHa aTHX npH

Mecen, a cneuoaaTenbHO, H aenH'lHHa MaTpH'lHoro aneMeHTa, aaBHCHT oT lf>opMbI no

TeHUHana, onHCb!Ba10mero cpenHee none, a TaKlKe OT qneHOB raMHnbTOHHaHa, o6yc-

8 

I 
{. 
!'( 
\,' ;;\ 
,l 

' 
i 
\I 

·1; 

{ 

j ·l 

' 
' [ 

noaneHHhlX aaBHCHMOCTblO cnHH-op6HTanbHOro B3aHMouefiCTBHll OT napaMeTpa necjiop

MaUHH, 

TaKHM o6paaoM, Hccnenoaa1me N -aanpemeHHbIX P, -nepexonoB MolKeT 

JlBTb 11eK0Topy10 HHlf)OpMaUHIO O Ka'leCTBe ,1cnonbayeMblX BOnHOBblX lf>YHKUHfi, 0 KOp

peKTHOCTH Bb16opa BHJla cpen11ero nonH Hllpa, 

§3, B Ta6nHue ]I npHBe)lellbl peaynbTaTbl TaKoro nccneuoBaHHll, B JleB.llTOM 

. CTon6ue noMemeHbl TeopeTH'leCKHe, a B uecl!TOM - 8KCnep11MeHTanbHbl8 uaHHble ( CCbm

KH Ha nocneJlHl!e HaXOJlllTC.ll B OJlHHHBJlUBTOM CTon6ue). 

TTpH cpaBHeJIHH TeopHH _c 8KCnepHMeHTOM Heo6XO,QHMO npHll.l!Tb BO BHHMaHHe 

cneny10111He MOMellTbl, 

Bo-nepBbIX, slf)lf)eKTbl CBepxTeKy'leCTH Y'lHTbIBan_ncb npH6nnlKeHHO, Bb!We 8TOT 

Bonpoc ylKe 06cy1KJ1ancH, 

Bo-BTOpbIX, Bep?llTHOCTb nepexona cymecTBeHHO aaBHCHT- OT BbI6opa 3Ha'leHHll 

napaMeTpa p0 ' TaK KBK BKnan npHMecefi .l!BnlleTC.ll lf)yHKUllefi OT (3. llonycKall 

He6onb111He B8pH8UIIH 8Toro napaMeTpa, MOlKHO 6bmO 6bl yny'lWHTb COOTBeTCTBHe, On

HaKo, Mb! 8TOro He nenanH, TaK KaK B naHHOM cnyqae BalKHO 6bmo BblllCHHTb Mac-

111Ta6 llBneHHll, 

B-TpeTbHX, He Y'lTeH s#eKT cnHHOBOfi nonllpHaauHH OCTOBa l!Jlpa. 8 

noKa3aHo, 'lTO slf>lf)eKT MOlKeT OK83hlBaTb 3aMeTHOe BllHllHHe Ha BenH'lHHy 

HeCKOllbKO yaenH'lHBall ee. 

I ~Di 
pa6oTe 

203:f-t I 

Bee 3TO naeT OCHOBBHHe C'lHTaTb, 'lTO cornacHe B nonaBnllIOWeM qncne cny

qaeB BnonHe yuoaneTBOpHTenbH0e ( OHO He XylKe, qeM B cnyqae paape111eHHbIX /3 -ne

pexouoa, Bbl'lHCneHHbIX B npH6nHlKeHHH MOJlenH HHnbCCOHa, XOT.ll anecb Mb! HMeeM 

ueno C 6onee TOHKHM alf>cpeKTOM). 3aMeTHoe P8CXOlKJleHHe Ha6n10uaeTC.ll nHlllb B cnv-
1'77 117 

qae nepexoua To.. - . Hf no-BHJlHMoMy, oHo onpenenHeTcll neTanb-

117 Hf HblMH oco6eHHOCT.llMH cxeMbl ypoBHefi .l!Jlpa H Tpe6yeT HX y'l!!Ta. 

TaKHM o6paaoM, B uenoM HOBbili IlO,QXOJl Il03BOn.lleT nony'lHTb Ha6n10naeMblli 

MaCWTa6 HHTeHCHBHOCTH N -aanpemeHHbIX /5 -nepexouoB. 3TOT lf)aKT CBH-

ueTenbCTByeT O TOM, 'lTO OCHOBHhle nonolKeHHll peanHCTH'leCKOro nouxoua llBn.lllOTC.ll 

npaBHnbHblMH, 

·§4, TTpeucTaBnlleT HHTepec oco6o paccMoTpeTb cnyqafi, xorna ocymecTBnlleTC.ll 

f3 -nepexou Ha OJlHH Ha KBaannepecexa10WHXC.ll ypoBHelt. TaKHMH nepexouaMH HB

nH10Tc.ll, HanpHMep, 

g ~ 



p 3/2. T' [IJ(f] - n. 8/2. + [.65':t.J ( IS.5'Tb - IS'S G-ol) 

P3/2+[411J-n.?>/2+[.402.J ('ssrb-- ,:rsG-ol). 
H 

Ha p11c. 3 a) JWHhI KpllBb1e nnsi · .fo9(fi. R-') B aaB11c11MocT11 oT f3
0 

B6n11au 

TO'IKII KBaa11nepece'!eH11si, pacnonoJKeHHoii oKono paBHOBecHoro 3Ha'!eHIISI napaMeTpa 

ne<jiopMau11H ( cM.p11c. 6). Mb1 BHnHM, '!TO BenH'IHHa .f.od (ft R-1 ) HCilhITbIBaeT 

peaKoe H3MeHeHlle B OKpeCTHOCTH TO'IKH KB83Hnepece'leHHSI. Tip11pona 9TOro SIBneHHSI 
. /2/ 

o6ycnoBneHa H3MeHeHHeM CTpyKTYPhl KBa3HIIepeceKaJOIIlllXClI COCTOlIHHii ( CM. ) B 

38BIICHMOCTH OT f3 O , 

ilnll HnnJOCTpauHH Ha pHc. 3 6) naHbl BKnanbI 6a311CHbIX COCTOlIHHii, np11Hanne-

JK81IlHX o6onoqKaM N =4 H N =6 ( B % ) B cocTolIHHe ( 1.. i) Li .a+ ( KoTopoe z :2. . 

B TepMHHax acHMilTOTH'!eCKHX .XB8HT)Bb!X queen o6o3HaqaeTClI KaK a/2.+[t,.S:J.] 

- JlO TO'IKH KB83Hnepece'!eHHlI H 3/2. + L 4 02] - 38 9TOH TO'IKOii). 
. /26/ 

3aMeTHM, 'ITO HenaBHO B 9KCnepHMeHT8X no peaKUHH cTpHililHHra o6Ha-· 

pyJKeH a<jJ<jieKT cM.enrnBaHHlI KOHqiHrypauuii c N =6 11 N =4 IIMeHHO Jlnll aTIIX 

COCTOlIHllii. 'ITO·nonTBepJK)laeT npaBHnhHOCTh Harnero nonxoJla. 

BenH'IHHY toa :ft , rrony'leHHYJO aKcrrepnMeHTanhHO Jlnll rrepexona 

pa/2.+[q{f] ~ rt S/2. + f_lt02] ('SS"Tf::,-!> ,ssc;d ) , MOlKHO corna-

COB8Tb C TeOpHeii, eCnH yqecTb0 '!TO aHeprHlI Boa6yJKneHHlI Hnpa - nponyKTa B 9TOM 

cnyqae aHa'111TenhH0 6onbIIIe, '!eM npH nepexone p 3/2. + [i({f] ..... n. 3/2. +[66":t.J 
. . /27/ 

H npennonOJKIITb, '!TO paBHOBeCHalI ne<jiopM8UlllI np11 9TOM HeCKOnhKO yaen11qHBaeTCSI 

(JlocTaTo'!Ho np11HlITh .ap
0 

=+0,002). Torna aTOT rrepexon cnenyeT paccMaTpH

BaTh KaK p 3/2. + [l.({1] - n.. 3/2. + [€.S.:L.J ) HO npH HeMHoro 6onbIIIeM 3Ha -

qeHHH ~o (cM,p11c. 3 a). 

AHanornqHalI CHTyamrn B03HHKaeT H B cnyqae nepexona 

p a/2.+ [411] :..... n.. 1/2. + [400] ('s0 Tb - ,iro Gel) 
CHnbHaSI 38TOpM0JKeHHOCTb ST0ro nepexona (" to9(J-t1Kcn = 7,2) YK83bIBaeT Ha 

TO, '!TO B )leiiCTBHTenbHOCTH anecb HMeeT MeCTO nepexon 

p a/2. + [4(1] - n. 1/2 + [6.60] 
T.e. np11 HeCKOnhKO 6onbllieM 3Ha'!eHlm 13 0 • KOr/la CTPYKTypa KOHe'IHOro COCTOSI-

HHSI npaKTH'leCKH nonHOCTbJO COOTBeTCTByeT n... 1 /2. + [ 6 6 o J . BenH'IHHa 

los (;ft R-,) nnll 9THX nByx rrepexonoB ( B Ta6nuue 1l OHH noMe'!eHhl 3Beanoq

Koli) 6bma Bbl'IHCneHa Ha OCHOBe np11BeJleHHblX BbIIIIe coo6paJKeHHli. 

10 

·, 

B aaKnJO'leH11e oTMeTIIM, '!To nccnenoBaH11e aqiqieKToB, nono6HbIX /\I -aanpe-

meHHOMY ,a. -nepexony, HeB03MOlKHO npoBeCTH, ecn11 HCnonb30B8Th MeTon <t>ac-

/28/ 
cnepa n WenaliHa • 
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Pnc. 

p 3/2 +[411] ➔ n 3/2+[651] 

+ • + 
p3/2 (4ll) ➔ n3/2 [651) 

P 3/2 +c 411 l ➔ • 3/2 +c 402) p3/2+[411] ➔ 03/2+[402) 

(a) 

N • 6 (1 i .. ;. ) •/• N •4 

n 3/2+[651) u3/2 +[402) 

( 6) 

N• 4 
N•6 

0,32 0,33 0,34 fJ B 

s. a) 3aaHCHMOCTb lot (f·t.R-I) \~ml· (3 -nepexoaa Ha .xaaannepec~Ka
romnecg ypoaau OT napaMeTpa_.a.e¢opManHHf 6)CTpyKTypa onaoro na KBaau-
nepeceKaJOmHxcR ypoaaell (J.. l 1~/2.. )3/:Z. + KaK <l>YHKUHR napaMeTpa 
.a.e¢opMBUHH. 

17 $ 

• . 


