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111 
B pa6oTax 6hm npeJJ.110>1<eH MeTOJJ. perneH1rn ypaaHemrn llipeJJ.1mrepa 

C 8HII30TPOITHbIM noTemmanoM CaKCOHa-Byaca II nonytJeHbl co6CTBeHHbie aHatJe

HIISI II co6cTBeHHbie <pyHKIUUI JJ.ml JJ.e<popMllpOBSHHbIX SJ.)lep peJJ.KoaeMenbHOii 

0611aCTlI. 

HaytJeHIIe cneacTBllil, BbITeKalOIIIlIX B peay11bTaTe IICITOl'Ib30B8!{lISI TaKOI"O no

/ 1,2/ 
TeHuliana, noKaaano , 'ITO pSIJJ. xapaKTeplICTlIK cpeJJ.Hero nonSJ. ncnbITbIBaeT 

cy111eCTBeHHbie HaMeHeHn~ no cpaBHeHlIIO co CBOlIMlI Hlil'IbCCOHOBCKlIMlI aHa

/3/ 
noraMlI • MacrnTa6 STlIX naMeHeHnll: TSKOB, 'ITO H011b3SI He Y'llITb!BSTb lIX 

B coapeMeHHbIX cneKTpOCKonntJeCKlIX pactJeTax. 

0TMeTlIM, 'ITO Ha Heo6xoi:tlIMOCTb 6onee TOtJHOI"O onncaHlISI no cpaBHe

HIIIO c npn6nn>KeHneM HnnbccoHa ypoaHell: cpeaHero no~SI n,oco6enno,cooTBeT-

. 
6 

/4,5/ 
CTBYIOIIIHX BOl'IHOBblX qiyHKUHll: YK83b!B8110Cb B psrae pa OT • 

ITo-BHLtlIMOMY, )la>Ke HlI>K8ll:llilI0 Boa6y>KJJ.eHHhie COCTOSIHlISI B HetJ:eTHbIX 

/4/ 
SIJ:tpax He SIBl'ISIIOTCSI tJHCTO OJlHOKB83H'l8CTlltJHb!MlI •. Hal'IlltJlle Mal'Ib!X npHMe-

cell: apyrnx KOH4!Hrypaunil K OJJ.HOKB83H'l8CTlI'lHbIM COCTOSIHHSIM MO>KeT cy111ecT

BeHHO H3MeHlITb aenH'lHHbl MaTplltJHblX aneMeHTOB paCCMaTpHBaeMbIX nepexo

)lOB. TaKaSI npHMeCb B03HHKaeT, ec11n yqecTb BaalIMOJJ.eilCTBHe KB83lI'l8CTlIUbl 

/46/ /5,7/ 
C 4JOHOH8Mll I lI C BpamaTel'IbHbIM JJ.BlI>KeHHeM qeTHO-tJeTHOI"O OCTOBa • 
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TeM ae MeHee B pHne 3anaq O/lHOKBa3nqacTnqHaH nHTepnpeTaunH Hn>Kafi

nmx B036y)KJ:18HHbIX COCTOHHllH HeqeTHbIX aecpopMnpoBaHHbIX srnep SIBnsteTCSI 

anonHe YllOBneTBOpllTenhHOH. ITpe>K/l8 qeM OTKa38ThCSI OT npoCTOH CTPYKTYPbI 

. KB83IIqacTIIqHOH BOnHOBOH 'PYHKUIIII, Heo6XO/llIMO paCCMOTpeTh IIHTeHCIIBHOCTII 

Ill 
KB83IIqacTIIqHbIX nepeXO/lOB B peanncTnqecKOH cxeMe • BonHOBbie cpyHK-

UIIII 9TOH cxeMbI KOppeKTHefi, qeM HIInhCCOHOBCKIIe,, TaK KaK 06naaa10T npa-

BnnhHOfi acnMnToTIIKofi Ha rpaHnue H/lpa II coaep>KaT npnMecn OT o6onoqeK 

N· -±. 2 • BonhIIIIIHCTBO Ha6n10aaeMblX KBa3nqacTnqHblX nepeXO/lOB 3anpemeHO 

no acnMITTOTllqecKIIM KBaHTOBbIM qncnaM, Il09TOMy yToqHeHne M81lbIX KOMilO

HeHTOB BOnHOBbIX 'PYHKUIIH Mo>KeT npIIBeCTll K 3aMeTHOMY ll3MeHeHIIIO Bennqn-

Hbl BepoHTHOCTII TaKIIX nepexo/lOB. 

llaHH8H pa6oTa ITOCBHmeHa nccne]lOB8HlllO BepoSITHOCTefi 0/lHOKBa3llqacTnq

HbIX E ,\ - . II pa3peIII8HHbIX /3 - nepeXO/lOB B Heqe_THbIX ]lecpopMllpOB8HHbIX 

Sl]lpax pe/lK03eMenhHOH o6nacTII II aHanliay IIM8IOllllIXCSI 9KCneplIM?HTanhHbIX 

/l8HHbIX0 

1. 3neKTpH•IeCKHe E .A - rrepexoab1 

}13yqeHllIO BepoHTHOC_Tefi E ,\ - nepeXO/lOB Me>KllY O/lHOKBa31IqacT1IqHbIMII 

COCTOSIHIIHMII B necpopMIIpOBaHHbIX srnpax ITOCBS1lll8HO MHoro pa6oT. TTpe>Kne 

qeM nplICTynlITh K o6Cy>K/l9HIIIO H8IIIIIX pacqeTOB II cpaBHeHIIIO IIX C peaynh

TaTaMII ·npyrlIX aBTOpOB Bb!IIIIIII8M H8CKOnhKO II3BeCTHbIX COOTHOlll8HIIH. 

ITplIBeneHHaH BepOHTHOCTh B ( E ,\) ]lnH aneKTp1IqeCKIIX MynhTIIITOnhHbIX 

E ,\ - nepexonoa B nnlIHHOBOnHOBOM np1I6n1I>KeH1III ( rrplI ycnOBIIII ~ R << 1 , 
C 

rne R - pa/lliyc Hnpa, a E -E ) 
o, = I r - qacToTa nepexona paBHa 

h 

4 

1 ... 
l'. 

'\ 
\I 

I 
/1 
'.I 

-! 

' . 

l '1( 

. } 
I 
I , 
I 

I, 

;! i' 

. ' . 
I . 

B(E ,\) .. 
2 

,\( ( 2 ,\ + 1) I I ] 

8"(,\+l) 
· ...!_, ( "he )2,\+ 1 

r.½ E -E ' f.n2, 
I . ( 1) 

rae r ½ - napuminhHoe BpeMH nonypacnaaa. llnsr cpaBHeHIISI TeopeT1IqecK1I:x 

pacqeTOB C 9KCneplIM8HTanbHbIMII /l8HHbIMII BbJqlicnstnlICh no cpopMyne ( 1) Be-

nliqIIHbl B (E,\ ), 
9KCo 

np1IqeM '½ H EI - E f 6b1nu B3SITbl II3 COOT.,. 

BeTCTBYIOllllIX 9KCneplIM8HTOB. ~OpMyny (1) non83HO nepenncaTh B BHne: 

rne 

B(El) .. 

B (E2) .. 

B(E3) = 

-17 
0,43 • IO 

8 
r½ (E 1 -E, ) 

[e2 xbam], 

0,56 • 10 -18 

r (E -E )5 [e2 xbam2] 
½ I f , 

-8 
0, 12 • IO 

r.,(E -E )T 
r.o I f 

[ e 2 x bam 8
], 

r ½ - B ceK, E I - E f B M 9B. 

( 2) 

(3) 

(4) 

TTpIIB8/l8M Bhlp8:lK8HIIe /lnsr OJJ:HOKBaauqacTII'l:HOH IlpHB8/l8HHOH BeposrT

HOCTII, B KOTOpOM 6a31ICHbie BOnHOBbie cpyHKUIIH /l8Hbl B npencTaaneHIIII £j n . 
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2 
B (EA, I 1 -+ I t) = e err 

jc2.A+I>C2f+l) 

4rr(2f' + 1) . 

I I a of, a ~ff' , < R 'f' , Cr) I ? I R f (r) > 
nfl n I n I n I . n I 

D 'f'f, 

<fAoolf'o>t<1 1 A;!l 1 0,-n,I1,n, > x 

I 
V 

( 5) 
< f A;O, -v .n, -0 

1 
If' n, -v >< f'½ ;O,-v,vli'O,><f ½;O,-v,vli 0?+ 

Ir - l r . 
(-1) <I A;!l ,-n -0 ll -0 >I<f A;!l -v,-0-0lf'-0-v>-x 

l l r lf fv l fl r 

~ f' ½j - {l f - V , V 

2 

j' - n r ><f ½;O I -v. VI in, > 11 

rae e elf - scptpeKTHBHblll sneKTpH'l:eCKllll 3apHA, Y'l:llTb!BaIOlllHll OTHOCllT8l!bHOe 

ABU)KeHlle HyKllOHa H OCTOBa HJ:lpa, paBHblll 

e = e §,, 
z 

l - -A- - J:lllH npOTOHa 

z 
A 

Al!H H8llTpOHa 

npH El - nepexoAax. ilnH apyrHx MYllbTHnonen sneKTfJll'l:eCKllX nepexoAoB 

nonaraeM e = e 
e ff 

BTopoe cnaraeMoe B ( 5) OTllll'l:HO OT HYllR Ami Clly'laR A >. {l + 0 l 
• - t 

H peaKo peanH3yeTCSI Ha SKcnepl!MeHTe. M3 CBOllCTB K03tptpHUll8HTOB Kne6ma-

fopaoHa, BXOJ:lHlllllX B ( 5)' nerKO BblB8CTll ll3BeCTHbie rrpaBuna OT6opa. 

B Ta6mmax J:{aHbl SKCIIepHMeHTal!bHO Ha61110aaeMbie E I - nepeXOJ:lbl C 

AK =0 H A K = ± l .3KcrrepUM8HT8llbHaSI npl!BCACHH8H BepoHTHOCTb 

Bbl'l:HCl!Slll8Cb IIO 'cpopMyne ( 2)' a TeopeTH'l:8CKaSI - IIO <popMyne ( 5) C OAHO-

B(El) 

6 

'.! 
,• ', 

'!. 

·11 

Iii 
-1, 

·1···1·. Li 
'?':' 
rr .. \ .• I· 
'$1,, 

l 

·--,'~ 
:} 
\it', ·t 

·1, 

I, 
11, 

KBa31i'!aCTli'IHbIMH B(;1,llHOBb!MH cpyHKUHHMH IlOTeHuHana 
/1/ 

CaKcoHa-Byaca • ¢aK-

B ~EA) _ 
TOpbl 3anpeTa, paBHb18 

F • Bs.w. (EA) 
s.w. BSKC (EA) 

H FN "' 
8 

, EA) , npHBeaeHbI . SKC 

KBK 6e3 yqeTa Blll!HHHH cnap11BaHHH, TBK H C yqeTOM napHhlX KOppenHUllll -

BemI'l:llHbI 
s.w. 

Fs.w .. Ry II F RN 
N }' 

Y qeT Bl!HSIHIISI OCT8TO'l:Hb!X napHbIX B3al!MOJ:l8fiCTBllil: Ha BepoRTHOCTb 

. /4 5/ 
EA -rrepeXO)lOB 6b!ll nponaBe)leH 06bI'l:HblM o6pa30M ' • '4:11cneHHbie 3Ha-

qeHllSI <paKTOpOB aanep)KKll Ry MO)KHO paanenl!Tb Ha )lB0 rpyililb! 0,01 ~ 

R < 
y - 1 II R << 0,01. ilnH nepBofi rpynnbI y R y TO'l:HOCTb Bb!'l:l!ClleHl!S 

STIIX Bel!ll'l:l!H yno~neTBOpl!Tel!bHa, II npll ll3MeHeHllll )letpopM8Ullll Hllll . THm 

tpyHKUllfi CBepxTeKy'l:ell MO)l8llll Ry 

1'.JTO KacaeTCSI Mallb!X 3Ha'l:eHllll R )' 

/5/ 
MeHSIIOTCR He 60llbIIIe, qeM B 5 pas 

TO OHll BeCbMa HeycTOH:'l:l!Bb! no OT: 

HOlll8HlllO KBK K B8llll'l:l!He necpopM8Ullll, TaK H _K Bb16opy BOl!HOBbIX tpyHKUH 

CBepxTeKyqefi MO)lenn, H TO'l:HOCTb nx pacqeToB oqeHb Mana. noaToM: 

113 BTopofi rpynnbI Hy:>1rno OTHOCl!TbC 
s.w. 

K Bel!ll'l:HHaM Ry Fs.w. 

B8CbM8 OCTOpO)KHO. 

Bem1'l:I1Ha B (EA) 
s.w. 

C Ry 

aaBllCHT OT Toro, npll KaKofi )letpopMauun 6bm 
I 

B3S!Tbl BOl!HOBbie cpyHKUllll.· p aBHOB8CHbl8 )letpopMaUllH, ll3Bll8KaeMb!e 113 SKCIIe• 

puMeHTa, orrpenenSIIOTCH c TO'l:HOCTbIO 15%. HaMH npoBeAeHbl paC'l:eTbl F s.~ 

rrpn HeCKOllbKl!X J:{e<popMaUl!HX B yKa3aHHOM llHTepBane · HeonpeJ:{elleHHOCTl!, 

Bb!'l:llCl!eHllH IIOKaaanu, 'ITO F s.w. MeHHIOTCR He 6onb11Ie, qeM B .5 pas. 

a) E I - nepexoJlbI. 

E 1 - rrepeXOJ:lbl o6bl'l:HO )lel!HT Ha ):{Be rpynnbI: nepexo)lbl . c tl K ... o 

II C AK=_± 1. TaKoe J:{enem1e CBH3aHO C TeM, 'ITO TeopeTl!'l:eCKl!e 3Ha'l:eHl! 

BepoHTHOCTefi rrepexoAOB )ll!SI A K = 0 II AK=± l peaKO OTllll'l:aIOTCH npyr 0 

npyra. 
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K
0

B831:l"JaCTl:l"IHblMH BOnHOBblMH qiyHKUHSIMH IIOTeHuHana 
/1/ 

CaKCOHa-Byaca • ¢aK-

Bs.w. (E,\) 
TOpbl 3arrpeTa, paBHbie F s.w. 

Br;(E,\) 
• , IIpHB0Jl0Hbl 

B sKJE ,\) 
H 

KaK 6e3 yqeTa BnHSIHHSI crrapnBaHHSI, TaK ll C yqeTOM rrapHhlX KoppenSIUllfi -

BenHqHHbl F RN . 
N y 

H 

. .Y qeT BnHSIHHSI OCTaToqHb!X rrapHblX B3aHMOJl08CTBH8 Ha BepoSITHOCTb 

/4 5/ E >. -rrepexoaoa ohm rrpoH3BeaeH Oob1qHbIM 06pa30M ' • l..fHcneHHb1e saa-

qeHHSI q>aKTopoB 3aaep)KKH Ry MO)KHO pasaenHTb Ha JlBe rpyIIIIbl o,o 1 ~ 

R S y 1 H Ry« 0,01. llnsr nepBofi rpyIIIIbl 

STHX BennqHH ynoBneTBOpHTenbHa,H npH HSMeHeHHH aeq>opMaUHH HnH.THna 

q>yHKUHfi CBepxTeKyqefi MOJlenH Ry 
/5/ 

MeHSI!OTCSI He 6onbllle, qeM B 5 pas • 

l.JTo KacaeTCSI Manb!X 3Haqeanfi Ry , TO OHH BeCbMa HeycTofiqHBbl no OT

H0lll0HH!O KaK K BenHqHHe neq>opMaUHH, TaK H _K Bbloopy BonHOBb!X <pyHKUHfi 

CBepxTeKyqefi MonenH, H ToqHOCTb Hx pacqeToB oqeHb Mana. IToaToMy 

ll3 BTOpofi rpynIIhI HY)KHO OTHOCHTbCSI 
s.w. 

K BenHqHHaM Ry F s.w. 

·BeCbMa OCTOpO)KHO. 

B ( E,\) 
s.w. 

C 

saBHCHT OT Toro, npH KaKofi ae<popMaUHll ObinH 
I 

B3SITbl BOnHOBbie q>yHKUHH.· PaBHOB0CHbl0 neq>opMaUHH, ll3BneKaeMb!e H_3 SKcne-

p!IM0HTa, orrpenenSI!OTCSI C ToqHOCTb!O 15%. HaMH npoBeaeHbl pacqeTbl F s.w. 

Ilpll HeCKOnbKHX necpopMaUHSIX B yKasaHHOM HHTepBane. HeonpeaeneHHOCTH. 

Bb1qncneHHSI noKa3ann, qTo F s.w. MeHSI!OTCSI He oonbllle, qeM B 5 pas. 

a) EI - nepexonh1. 

E 1 - nepeXOJlbl OObJqfIO nenSIT ua JlBe rpyIIIIbI! nepeXOJlbl c ~ K .. 0 

n c L\ K .. .± 1, TaKoe nenenne CBSI3a.Ho c TeM, 'ITO TeopeTn<JecKne suaqeunsr 

nepoHTHOCTefi nepeXOJlOB JlnSI L\ K = 0 II L\ K = ± 1 pesKo OTnH<JaJOTCSI npyr OT 

npyra. 
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B MOllenn HnnbccoHa F N /lnH AK 0 MeHbllie e.[(HHHUbI, sa HCKmo-

- + 18T 
qeHneM nepexo)la 7 /2 / 523/ ➔ 7 /2 /404/ B Ta • noaToMy HeKOTOpbie aB-

89 

TOpbI paccMaTpnBalOT 8TH nepexO/lbI 6es y'IeTa napHbIX KOppem1untt ( Hanpn-

/8/ N 
Mep, ) 1 T.K. Be.JJH'IHHa. FN Ry 3H8'IHTenbHO MeHbllie e/lHHHUhI • 

B HaweM cnyqae Bee Fs.w.> 1 n y'I~T napHhIX Koppemmnii ynyq-

waeT cornacne C aKcnepHMeHTOM ( CM. Ta6nnuy 1). 11 CK.JJIO'IeHHe COCT8B.JJHeT 

+ - 185 
nepexoll 5/2 /642/ ➔ 5/2 /523/ B 

88 
Er • Dm1 aToro E 1 -nepexo)la Ry 

OTHOCHTCH KO BTOpott rpynne, a noaTOMY KoppeKTHOCTb SToro SHa'IeHHH ~ 

COMHHTe.JJbHa. 

PeaynbT8TbI HCC.JJe.[(OBaHHfi E l -nepeXOllOB C ti K • ± l npnBe)leHbI B 

Ta6nnue 2. B aToM cnyqae n ·r s.w. H F N 6onbwe e.[(HHHUbr. Dm1 · HeKo-

TOpbIX cnyqaeB F s.w. H FN npaKTH'IeCKH COBil8/l8IOT, ll.JJH /lpyrnx nepe-

XOllOB Fs.w. H F N paa.JJH'I8IOTCH Ha nopH/lOK, npH'leM F s.w. MeHbWe FN. 

B) E2, E3 - nepeXO/lbI 

BbI'IHCneHHe BepoHTHOCTett E2 - H E 3 - nepexo/lOB noKasano, 'ITO Fs.w. 

H FN npaKTH'IeCKH He OTnH'IBIOTCH /lpyr OT /lpyra. 

PacqeT )laeT B03MO:>KHOCTb C)lenaTb BhlBO/l, 'ITO ll.JlH nepexo.[(OB aToro 

Tuna 0.[(HOKB83H'I8CTH'IHOe npn6nmKeHne pa6oTaeT O'IeHb nnoxo H Heo6XOllHMO 

Y'IHTbIB8Tb CH.JlbHYIO KonneKTHBH38UHIO Tex COCTOHHHfi, Mem)ly KOTOpbIMH HlleT 

nepexo/l. 

PeaJOMHpyH BbIWeH3.JlO:>KeHHoe, MO:>KHO CKaaaTb, 'ITO B Tex cnyqagx, 

KOrlla OllHOKB83H'IaCTH'IHOe npn6nnmeHHe cnpaBe)l.JJHBo, pac'!eT C BO.JlHOBbIMH 

. /1/ 
cfiyHKUHHMH CHCTeMaTH'IeCKH )laeT ny'Iwee cornacne C aKcnepnMeHTOM no 

cpaBHeHHIO c BbI'IHCneHHHMH B npn6nnmeHHH noTeHunana HH.JJbCCOHa. 

8 

2 •. Pa,3pe111eJIHbiit /J -pBCIIBP. 

N - aanperueHHbie f3 - nepexo/lbI. ( A N =2, rile N - rnaBHOe ocunnm1-

TopHoe KBaHToBoe· 'IHnO) B He'!eTHbIX ae¢opMHpOB8HHbIX H)lpax pellK03eMe.JJb-

.. 191 6 6 HOH o6naCTH 6bmH nccne/loBaHbl HaMH B ,rile ll rrony'IeH Ha n101laeMbIH MaCWTa 

HHTeHCHBHOCTH f3 -pacnalla. 

B )laHHOH pa6oTe npoBeJ:leH aHa.JJH3 paapeweHHbIX f3 -pacna.[(OB C BO.JI-

/I/ 
HOBbIMH ¢yHKUH.IIMH ll noKaSaHo, 'ITO 0/lHO'IaCTll'IHb!e 3Ha'I8HH.II fog ft TaKllX 

riepeXO/lOB rrpa_KTH'IeCKH He aaBHC.IIT OT MO):le.JlbHbIX BO.JlHOBbIX ¢yHKUHH1 C no

MOIUb!O KOTOpb!X OHH p!9-CC'Il!TaHbI. B cpe/lH8M fog( ft) s.w. - l'og( ft) N =:!:_( 0,2➔0,3). 

PacqeT fog (ft) s.w. npoBO/lH.JJC.II C TeMH me KOHCT8HTaMll B38UMOJ:leficTBH.H, 

/9/ 
'ITO U B I npu lle¢opM8UllH {3 = 0,31. HeonpeaeneHHOCTb napaMeTpa 

)le¢opMaUHH )ln.lI KOHKpeTHb!X SI)lep, BbI3BaHHaSI aKcrrepHM8HTaJibHbIMH oum6KaMn, 

He cyruecTBeHHa npn TeopeTn'IeCKHX nccneaoBaHH.IIX paapeweHHbIX /3 -nepe

xoaoB. 11aMeHeHH8 fog ft npH H3MeHeHHH f3 OT 0,25 .[(0 0,37 He npe

BbIWaeT o, 1 ( CM. pnc. 1). 

Bn1rnHHe ocTaTO'IHhIX napHbIX aaaHMOJ:lefiCTBHfi Ha f3 -pacnaa 6bmo 

/9/ 
y'IT8HO T8K me, KaK B • CpaBH8HHe BbI'IHC.JJeHHbIX 3H8'18HHfi fog ft u 

-1 
fog (ft R ) H aKcnepHM8HTa.rrbHb!X fog f t noKaSbIBaeT, 'ITO Ha6.JJIOJ:18-

eTCH CHCT8M8TH'I8CK08 ynyqrueHHe TeopeTH'IeCKHX aHa'IeHHfi no cpaBHeHHIO C 

aKcnepHM8HT8JibHbIMH npn yqeTe napHbIX Koppemmufi. B cpeaHeM paaHOCTb 

fog (ft) aKC 
-l 

_ fog (ft R ) s.w. = 0,8 ➔ 1. TaKoe OTJIH'IH8 MO)KeT 6bITb 

o6'bSICHeHO a¢¢eKTOM cmrnoBOH nom1pnaaunn OCTOBa SI):lpa HetieTHOH qaCTHUeii. 

/10/ B pa6oTaX noKaSaHo, 'ITO STOT a¢¢eKT MO:>KeT OK83bIBaTb ·aaMeTHOe BJIH-

SIHHe Ha BeJIH'IHHY log/t, yBeJIH'IHBaH ee. 

ABTOpbI npnaHaTe.JJbHbI E.H.Ka.rrHHKHHY n H.11.TTHTOBY aa 06cy:>KJ:1eHne 

peay.rrbT8TOB. 
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TAEJJHUA JH • EI-nepexo,n;u K=O 

~~[HnzAJl r;n;[Hn./\l Et B(El)·IO-
Fc ~w.ft~ fl.-

N .l'l,n;po. K3B ½.t ceK ce:isa.rn] F,, ~Rr Jl<Cll s.w. 

6J 
Eul5J 5/2-[5J~ 5/2+ [41:i) 97 1

1
6•10-lO 2945 [e] r,6 o,4 o,JI I,I•I0-2 [a] a,a·rn-4 (5a] 

6) 
Eul55 5/2- [5J~ 5/2+ [4d 104,)5 ,2,6•10-lO ~1458 (II] J,J o,a o,JI 4,l•I0-2 [II] J,J•IQ-J [5a] 

65 
Tbl6I 5/2- [5J~ 5/2+ [4IJ] 165,J (6

1
6•10-lO >144 [II] JJ,6 2r,5 o,JI o,46 [n) 

66 
D~l6I 5/2-(523' 5/2+ [642] 25.7 9•10-B 2BI (IIJ 2I,9 2,4 o,JI 0,84 [n] 5•IO-J [5a] 

Erl65 
68 · 5/2+ (642] 5/2-[52J] 47,l 4

1
8•10_9 857 [n] 7,2 0,002 o,JI o,J [n] 

69 
Tml69 7/2-[52J] 712+ [404] 6J.l 9,6•10-B 17 ,B [IIj 217 16 O,JI I,6 [II] 

69 
TmI67 7/2-(52.:ij 712+ [404) lIJ,J l,4•10-6 0,44 [a) 877) 6JI o,JI 66,7 (a] 

;:; 
Ybl7J 7/2-(514 712+[6JJ] 7,9•10-IO 70 285,6 25,2 [II) J0,2 0,06 O,JI 0,69 [a) a·rn-4 (5a] 

75 
ReIB7 5/2- [5J2] 5/2+ [402] 686,I r,2a.10-II 104 (a] 0,)5-14 o,25-IO 0,12-0,25 O,JB [a] 

TAEJ!l1UA Ji,2 EI-nepexo;i:u K=!I 

r;,i~nz~l ~~[Nnz~lK~~ 

B(El)•IO-
s.w N .H,n;po [eg.8a.rn] /; Fs.w.R~ fl Gt Fi Rr Zit ceK '3KCn s.w. 

65 
Tbl55 5/2- [5J2} J/2+ [4I~ 226,9 J,4"10-IO 77 (1J) o,J4 0,1 O,JI 0,42 (IJ] 

65 
TbI57 5/2- [5J2} J/2+[4II} )26,2 J6(IJJ 0,7) 0,2 O,Jl 0,92 [IJ] 

65 
Tb!59 5/2- [5J2] . J/2i[4I~ )6) 48 (IJ] 0,55 0,15 O,Jl 0,10 [Dl 0,2 ,(5a] 

mbl61 
65 .. 5/?.-[5J2J J/2+ (4I1] 482 (J•IO-IO >l?,B[II] ' [II] 2 0,54 O,JI 6 1 1 

'; 

. Eul55 
6) J/2+ (4II) 5/2- [5J2) I4I 5,J·rn-9 29(II] I,4 0,02 o,JI 2,J [II] 1,1.10-2 (5af 

64 
Gdl57 5/2+ [642] J/2-[521J 64 I,B"l0-6 

0,9I[I~ J6,I 0,22 o,JI 920 [II] 

z; D 16! J/2-(521] 5/2+ (642] 75 2,9•10-B J5,J(II] I,4 o,ooa o,JI JI [n] 5,9 (5a] · 66 y 

70 
Ybl69 5/2- [5!2] 7/2+ [6JJ] 191,4 4,2•10-9 14,6 [n] J l,2J o,JI )6 [n] 

70 
YbI71 5/2-(512) 7/2+ [6JJ} 27,0 B,1•10-6 2,7[n] I6,2 1 1 4 O,JI IBO [n] 

70 
YbI7J 7 /2+ [6JJ] 5/2-'[512) J51 2,J"lO-B o,4J [n) 72,6 29 O,Jl 880 [n] 500 (5a] 

72 
Hfl75 7/2+ [6JJ] 5/2-(5!2} 207,4 (2,I-2,6)10-9 2J-IB,6g:1] l,4-l,70 12)-0,J O,JI 16-20 [II] ..... 
Jul75 7T. 9/2-[514] . 7/2+ [404) )96,l 6,J•Io-9 1,1 (a] 6 2,9 0,20 I82 [aJ )6 ,4 (5a] 

7I 
LuI77 9/2- [514] 7/2.+ (404] 147 1,94•10-7 0,1 {al 9,4 4,5 0,20 250 [sl 50 (5a] 

7) T1/79 9/2- [514) 712+ [404] J0,7 7,J"I0".°6 2 [n) J,2 0,45 0,20 77 [a] JO,B 

7) 
TalBI 9/2-[5I4] 712+ (404] 6,J J,I"l0-4; 5,75 fa] I,l 0,16 0,20 29 {a] II,6 (5a] 

65 
Tbl61 7 /2-(52JJ 5/2+ [4IJ] I02,4 6,9•10-9 5a,1 [nl B,7 o,J7 o,JI 5 18 [n] 

70 
Ybl77 7/2- (514] 9/2+ (624) I04 6,6"I0-9 58 [n] 6,4 J,6 0,25 B . [II] 


