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I. Introduction 

In the present paper the lowest nonrotational states of de

formed nuclei in the region 250 ~ A~ 261 are investigated on the 

basis ~f the semi-microscopic approach 11. The collective vibra -

tional states of doubly even nuclei are described in the one-pho

non approximation, in the framework of the superfluid nuclear mo

del with multipole-multipole residual interaction/1 , 21. The ground 

and low-lying excited states of odd-A deformed nuclei are calcu

lated by means of the method suggested in refs. 131 , in•which the 

interaction of quasiparticles with the phonons of an even-even 

core and the mixing of one-quasiparticle states due to this inte

raction, are considered. The average nuclear field is described 

by the Saxon-Woods anisotropic potential. The one-particle prob

lem is solved by a semi-analyt~cal method proposed in refs. 141 • 

In a number of earlier papers/5-7/ the states of deformed nuclei 

were investigated in the region 234 ~ Af 250. A satisfactory des-. 

cription of the properties of the low-lying states of doubly even 

and odd-A nuclei was obtained. 

Contrary to the nuclei of the region 234 ~ A ~ c50 for which 

there is much experimental information, the nuclei of the region 

under consideration 250~ A~ 2b1 are scantily explored. One has 

measured an extreme.Ly smal.i nU111ber of the lowest vibrational 

states of doubly even nuclei. In most odd-A nuclei only the spin 

of the ground state is known. There are also no•data on electro-

3 



magnetic transition probabilities and quadrupole moments. The mas

ses of some nuclei have not been measured. The absense of the in

formation of the kind impedes the improvement of the parameters . . 

of the model in question, that is, the parameters of the single-

particle problem (deformation parameters, spin-orbital interac

tion constant, etc.) as well as the pairing and multipole inte

raction constants. 

One of the purposes of this paper is to give a description 

of the low-lying nonrotational states which may serves as a "re-. 

ference point" in further experimental studies. 

2. Parameters of the Model 

Our choice of the parameters of the model is based on the 

results of similar investigations for nuclei of the region 

234 ::: A~ 25c/5-7/ as well as for nuclei of the rare-earth region 

150 ~A~ 19(/B/. 

The Saxon-Woods potential parameters do not strongly change 

with small changes of the mass number A/6/. The most sensitive 

are the diffuseness c/... and the spin-orbital interaction constant. 

We use the single-particle energies and the wave functions calcu

lated for the nucleus A= 255 with the following parueters: 

Neutron system: 

\~ = 46.0 MeV; ro = 1.26 fm.; 
. -1 

d-._ = 1.30 fm. ; 

~ 
2 = 0.47 fm • 

Proton system: 

\7a = 62.5 MeV; ~ = 1.24 fm.; o( -1 = 1.55 fm ; 

X 2 = 0.36 :rm: • 
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The equilibrium deformation parameters are chosen on the basis 

of the calculations of ref./9/: 

?20 = 0.26; fa110 = 0.035. 
Figures 1,2 show the behaviour of the single-particle energies 

of the neutron and proton levels as a function of the quadrupole 

deformation ~20 at Jl.fo = 0.035. In our calculations we have 

taken into account the single-particle levels starting with the 

five oscillator (N ~ 4) shell for neutrons and the fourth (N~ 3) 

one for protons. The cutoff from above is performed at E = +5 MeV. 

This corresponds to 105 neutron and 75 proton levels located al

most symmetrically with respect to the Fermi surface energy EF. 

The number of the matrix elements of the matrix elements for cer

tain multipolarities J.p is as large as 1500. The value of the 

pairing interaction constant is chosen from the comparison of the 

calculated pairing energies with those obtained from the experi

mental nuclear masses utilizing the results of ref/10/ For neu-

tron system G-,.,-::::- 19/A MeV, for proton system G2 ~ Z//A MeV. 

For the multipole-m.ultipole interaction constants one usual

ly uses the following A-dependence: 
l..\+3 

';t_ (.).) = P (>. ) .1r ~ ; P (~ ) = C. 0 n St 
In ref/7/ it was indicated that this dependence for nuclei 

of the transuranium region is too strong, a better description 
AP(,\) 

-of the experimental results is achieved with d---- = const. For 

the nuclei considered in the present paper it is assumed that 
c.>.) 

Z . == const. 
K·lr ')+ 

In doubly even nuclei of the transcurium region the = fv 

states in 25Ocf are measured to be 1032 keV and in 254
Fm -

693 kev1111• These states are regarded as fir~t excited quadrupo-
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le states, and in the model suggested here to them there cor

respond the first"'roots of secular equations/21. The location of 

these levels is }Vell described for a chosen value of the cons-
CZ/ -4 

tant 'X. = 0.76 keV.fm • Using this value, the energy and the 

Kir • 
structure of the lowest . = o+,2+ states for the most stable 

doubly even isotopes of tranacurium elements have been calculat-
(2.) 

ed. This constant is by 10% smaller than X for nuclei in the 

region 232 ~A~ 254 which corresponds to the same values of p (2.J 

for both regions/5/. 

The octupole states of the nuclei under consideration are 

presently known only in 250cf: the I< rr = 1- state is 1175.45 kev1~21 

and the K rr = 2- state is 871.4 kev112,13I. The constant L (-3) 

is 9.6 x 10-~ keV.fm-6, it is by 20% smaller than for nuclei in 

the region 232 ~ A ~ 254, the 

both regions. 

3. Doubly Even Nuclei 

(.3) p - values being the same for 

The calculations are performed in the framework of the me-

thod suggested in refs. 11 •21. Table 1 gives the energies of the 

first quadrupole excitations and the reduced probabilities for 

electric transitions (in single-particle units) from the ground 

state to the I = 2, I< TT = o+ and 2+ levels B(E 2, a- r = z > K;:: o. 2) 
(2,) -'J 

with an effective charge e "ff = 0.1. J.s is seen :from Table I the 

B(E2) values are of the order of a few units. Thia indicated that 

the first quadrupole states are of the collective nature. These

cond quadrupole excitations in the nuclei in question are collec

tivized far more weak~y. 
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In Table 2 we present the energies of the-first octupole 

. excitations and the. reduced probabilities B ( E 3
1 
08 ~ I -==3, K =-0, 1, 2) 

in single-particle units. The er:rective charge e.,tf~> is 0.1. 

K rr -
in the nuclei considered, not only the first = O states 

KTi -but also the first = 1 states are found to be strongly collec-

tivized. The first krr = 2- are collectivized less strongly. This 

is seen from the comparison of the appropriate B(E,) values. 

4. Odd-A Nuclei 

The wave function of an odd-A nucleus which describes the 

state ~th. a given K rr is/1,,/ 

·l1 I_ (Krr) '- J... {") J + + '\"" ") 1\>.µ~J° + Q +{ J1l ltl 
Td - V2 ~~ ~,s> ... ~Jri IS" ~ T6- JJS', 5k'5D d.1(S' l >.p J T '<1 ) 

Here ol;0 is the quasiparticle creation operator, 0 = ;t1, Qi ( A)l} 
is the phODon operator of multipolarity ( ).j,l ), lJ! is the wave 

. function of the ground state of a doub~ even nucleus. By Jn O 
we mean the set of the quantum numbers characterizing an l'l. num

bll!r of the single-particle levels with a given. J<JT and by .g 0 
the remaining levels of the average field. 

The normalization condition for the w11ve function (1) is 

~ j i 1 " ~ (])>pij . )Z. _ A 
L (Co" ) + 2 L. ~ J1 .. ?h '1> 6' - l • 

J yii ~~ 
(2) 

The quantity ( cih )~defines the contribution of the one

quasiparticle component with a given oh to the wave function of 
J >.µ ~ . z. 

the state in question. The quantity f 2._ (D91 ... l~1J) defines 
()' 

the contribution of the component with quasiparticle in a state ~ 

plus phonon ,yi ~- · to the wave function 4!J ( K rr j 
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In calculating the energies and the wave functions of the 
'ii 

nonrotational states in odd-A nuclei one finds the average value 

of the Hamiltonian which describes the pairing and multipole

multipole interactions over the state (1). The condition of energy 

minimum. is used to obtain the secular equation which defines the 

nonrotational state energies/1,31. In our calculations of low

lying nonrotational states of odd-A nuclei we take into account 

the interaction of quasiparticles with quadrupole and octupole 

oscillations of a doubl:y even core. We take into account the 

contribution of only two first excitations of this type. That is, 

the summation in (I) is performed over J...~ = 20,22,30,31,32 

· and over i = 1,2. The octupole oscillations with Afl = 33 lit

tle affect the states of odd-A nuclei up to 1.2 MeV excitation 

energy. 

Tables 3-12 give the results of calculation of the nonrota

tional states for odd-11 nuclei of 251cf, 253cf, 25~, 257Fm, 
255102, 2571C2and for odd-Z nuclei: 251Es, 257Md, 25'lx>3. In th~se 

tables we give the K 1r values, the experimental energies taken 

from refs~13-15/, the calculated energies of all the nonrotatio

nal states up to 1.2 MeV, and the structure of these states, i.e. 
. i . 

the quantities_ ( Cj") (in percent), provided that ( CJ,)2,-?- 0.01 

and the ( n;;.1, )-2- values for two largest components quasipar

ticle plus phonon. 

The mixing of the one-quasiparticle levels due to the inte

raction of quasiparticles with phonons results in that in the 

K
rr 

structure of a state with given there appear several one-

quasiparticle components 31 ••• 911 • As is seen from the tables. 

in the nuclei under consideration there are states to which the 

contribution comes from two or even three one-quasiparticle com-
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ponents. The energy snifts, taking into account this effect, are, 

as a rule, small, i.e. some dozens of keV. However, they turn out 

to be important if there are states close in energy and this may 

lead to a change in the order of the levels. For example, in 

nuclei 25~and 261 :Ku the K rr =9/2+ state becomes ground only 

after the 615 i and o04 t level mixing has been taken into account. 

Their subsequent separation leads to that the energy of the first 

Kli 
= 9;2+ state becomes lower than the energy of the first 

K,r = '5/2+ state. The level 622 i is mi.Xec:t witn -cne .1eve.i. 611 f 
but this affects weakly the energy of the first K" = '5/2+ state. 

A similar effect is especially essential for nuclei with 

.A~· 23() due to the large level density. 

5. Doubly Odd Nuclei 

The properties of the lowest states of doubly•odd nuclei are 

not a subject of a special study in the present paper. However, 

oomo semiquantitative remarks can be made_here concerning the lo

cation and the structure of certain levels of these nuclei. 

For example, taking into consideration the results of our 

calculations and the experimental datal?lr~~56, 2§§Ct155 and 
25710~

55 
it may be expected that tho most low-lying states 

of ~6~d155 should be the o- and 7- states with n7/2- 61,f P7/2-5141, 

as in 166&. At an energy 200-300 keV, this nucleus can have the 

a- and a+ states the atruc_ture of which is:11.. 9;2+ 615IP7/2- 514-t 
) , • - - '< - ~ -

and n7/2+ 6131' p 9;2+ 624t, respectively. 

If we take into consideration the results of calculations for 
257 261 --_ · -

nuclei 100:ra.,57 8l:l:'1 104 -Ku.,5.,tha it u:y be asserted that in the 
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nucleus ~68Md157 the a- level and the 1- isomer with structure 

n 9/2+ 615tp7/2- 514}' lie veey low (possibl,- the first one is 

the ground state). 

An analogous analysis can be performed for all doubl,--odd 

nuclei of the region under consideration. In nuclei 2~~s
153 

end 
2~~s155 it may be expected that low-lying be either 7+ or o+ 

state with structure 117/2+ 613t p7/2+ 633 f one of which is an 

isomer; to an energy 500-600 keV for 254Es and 700-800 keV for 
252Es there will correspond the a- state with structure 

n 912+ 615t p7/2- 51#. 

The doubl,- odd isotopes of element 103 have still been stu

died little experimentally. There is some information on obtain

ing isotopes with A= 256 and 258. However, we know nothing about 

the spins and parities of the ground states of these nuclei. On 

the basis of these calculations it may also be expected that the 

ground state of the nuclei 256103 and 258103 is the 5+ state with 

n112+ 620t p9;2+ 624t or 8+ state with n 7;2+6131 p9;2+ 6241and 

there is the isomeric 1+ state. At low excitation energies 0'400keV), 

we have the following levels 9- n 9/2- 734tp9/2+ 624 t, 10-

n 11/2- 725 t p9/2+ 624 t and 5- n 9/2+ 615~ p112- 521 ½ for 256103. 

In the nucleus 258105 the first of these states (9-) appears to 

lie higher ( rv 600 keV), and two others (10- and 5-)-som.ewhat lo

wer than in the nucleus 256103. 

Thus, the experimental study of doubl,--odd nuclei may give 

rich additional information on the levels of the average field 

of the region considered. The detection of the levels with high 

spins in these nuclei is important for perrorming rurther theore

tical investigations. Insufficient amount of experimental data 

makes it impossible to carry out a more detailed comparison of the 
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results. o~ our calculations with experiment and restricts the 

possibility of choosing unambiguously the parameters of the mo

del. We hope that this paper will, to a certain extent, stimulate 

further comprehensive study of the nuclei of the transcurium re

gion and may serve as a certain guide in making investigations. 

In conclusion we would like to thank A.A.Korneichuk, K.M.Zhe

leznova,N.Y.Shirikovaand G.Schulz who have participated in 

making the routines. 
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Table l.. 

· Energies of quadrupole states (in MeV) and reduced probabil.ities 
B(E2, o.f,:,I =2+ , I( =0,2) :for electric transitions (in single-

particle units B-1pu ( £ 2)-= O, 3. JI. 
4
0 

--------------------------------------=-=--====================-==-
K" = o+ K' = 2+ 

Nuclei 
Energy B(E2) Energy B(E2) theor. exp. theor. 

248 Cf 0.87 6.3 I.20 4.8 

250 0.9I 5.3 I.032 0.93 5.2 

252 I.05 6.I o. 7I 5.7 

250 Fm 0.90 4.3 I.26 4.0 

252 0.97 3.2 I.08 3.6 

254 I.IO 3.I 0.693 0.78 4.6 

256 0.93 5.0 0.65 5.9 

252102 I.04 2.8 I.33 3.5 

254 I.06 2.2 I.12 3.3 

256 I.20 3.0 0.92 3.3 

256 Ku 0.9I 4.5 I.23 2.5 

I58 I.08 4.5 0.95 3.0 

260 0.90 6.5 0.83 3.2 

-----------------------------=================================-----
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T a b 1 e 2. 

"' Energies of the octupo!e states (in MeV) and reduced probabiliti-
es B ( E 3 Q -+ - I rr " 3 - ~ = o 1 2 ) for electric transitions 

' •'] ' ' ' ;t. 
(in single-particle units Bjp.« ( E. 3)::: 0. 4 Z A ) 

===============================-=========--=--=---=-===--=-==-========== 
K" = □- i{ = I- K• = 2-

Nuclei 

Energy Energy B(E3) Energy B(E3) 
theor. B(E3) exp. theor. exp. theor. 

248 Cf I.09 12.8 0.92 9.8 1.07 5.3 

250 I.I2 I3.4 I .1755 I.03 II.9 0.87!4 0.98 6.8 

252 0.95 15.8 I.DI I8.2 0.98 5.5 

250 Fm I.I4 II.3 0.98 7.3 I.23 4.3 

252 I.20 II.2 0.92 IS.I 1.25 4.6 

254 I.09 12.7 I.I4 rs.a I.Cl5 4.9 

256 0.80 17.2 I.08 IS.9 0.96 6.I 

252102 I.26 IO.O 0.98 7.I 1.26 4.I 

254 1.29 II.I 0.90 15.5 I.30 4.3 

256 Ku I.30 ID.6 I.I? I3.5 0.80 9.2 

256 I.30 9.8 I.IO 9.I I.IS 5.3 

258 I.29 I0.6 I.I3 14.9 0.99 5.9 

260 I.00 13.3 I.OS 16.5 0.88 7.3 
=======-===-==-==-===-==-====-=--=-==================================== 
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Tab 1 e 3. 

Energy and structure of the ground and excited states in 251cf 

l<r. 
EnerlO" ikeVl 

exp. 7 eor. S t r u c t u r e 

112+ 0 0 620 I 86% 622l+Q1(22) 5% 620 1+Ql(20) 2% 

7/2+ 106 50 613 I 89% 624+ 5% 611f+Q1(22) 2% 7251+Q1(32) 2% 

3;2+ 178 170 6221 84% 620l+Q1 (22) 9% 752 t+Q1 (30) 2% 

9/2- 434 320 734 4 91% 7341+Q1(20) 3% 622•+Q1(32) 2% 

9/2+ 426 370 615 i 75% 604 t 3% 615i+Q1(20) 11% 613t+Q1(22) 3'f., 

11/2- 370 380 725 I 94% 613 1+Q1(32) 2% 615 l+Ql (31) 1% 

7/2+ 390 624 I 89% 613 t 5% 734l+Ql (31) 2% 743t+Q1(30) 1% 

1/2- 630 761 I 61% 761 i~l (20) 10% 620 I +Q1 (30) 9% 

5;2+, 544 840 622 ♦ 65% 633 • 2% 7341+Q1 (32) 22% 622l+Q1(20) 5% 

112+ 860 631 t 73% 6311+Q1(20) 19% 6331+Q1(22) 2% 

7/2- 940 743 I 65% 624i+Q1(30) 15% 7431+Q1(20) 14% 

3/2+ 970 611 I 27% 6131+Q1 (22) 63% 622i+Q1 (20) 4% 

3/2- 1010 752 t 42% 620 t+Q1 (31) 19% 622 l+Ql (30) 18% 

1/2- 1140 7701 67% 770 ♦+Q1 (20) 12% 752f+Q1(22) 11% 

5/2- 1150 503 f 11% 7344+Q1(22) 84% 6241+Q1(31) 2% 

13/2- 1160 716 4 4% 734f+Q1(22) 96% 

9/2- 1170 734 1 2% 734t+Q1(20) 94% 624f+Q1(31) 3% 

15 



"'I Tab 1 e 4. 

Energy and structure 01' the ground and excited states in 253c1' . 

K' Eherg;r tkeVl Structure 
exp. heor. 

--
7;2+ 0 140 613 I 92% 624 l 2% 6114+Q1(22) 2% 503 t+Q1 (30) 1% ·· 

1;2+ 0 620 t 87}'o 622!+Q1(22) 4% 752 ♦ +Q1 (31) 1% 

3;2+ 90 622 t 86% 620l+Q1 (22) 6% 752l+Q1 (30) 2% 

9;2+ 242 150 615 + 7€11/o 604 t 4-% 615l+Q1(20) 9% 613t+Q1(22) 3% 

11;2- 240 725 t 95% 615 t+Q1 (31) 1% 613f+Q1 (32) 1% 

1/2- 340 761t 64% 761t+Q1(20) 9% 620l+Q1(30) 7% 

9/2- 590 734 • 88% 7344 +Q1(20) 4% 624 /+Q1 (31) 3% 

7;2+ 670 624 t 87% 613 t 3% 7344+Q1 (31) 3% 743 l+Q1 (30) 2% 

3;2+ 810 611 I 28% 6134+Q1(22) 66% 600l+Q1(22) 2% 

3/2- 820 7521 49% 622t+Q1(30) 28;'o 620 4+Q1 (31) 8% 

5;2+ 950 6221 20% 613 t 8% 633 v 1% 620l+Q1(22) 56% 615i+Q1(22) 7% 

5;2+ 1040 61.31 36% 622 t 7% 6151+Q1(22) 38% 620l+Q1(22) 9% 

1;2+ 1090 611 I 64% 600 t 2% 611 t+Q1(20) 11% 761 t+Q1(30) 8% 

1;2+ 1150 600 I 13% 622t+Q1(22) 79% 611 ~+Q1(22) 3% 

7/2- 1170 . 743 I 28% 725!+Q1(22) 50% 6241+Q1(30)10% 
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. . -----------------------

Tab 1 e 5. 

Energy and structure of' the ground and excited states in 25~:Fm 

Kr. 
Enere-t: tkeVl 

exp. lieor. 
Structure 

I/2+ (0) 0 620 ♦ 90% 6221 +Q1(22) 3% 76Ii-+QL(.50) I% 

7/2+ 40 6I3193% 624t 3% 6IIt +Q1(22) I% 7251+Q1(32) I% 

3/2+ IBO 622 rn7% 6201+Q1(22) 57b 76H+Q1(3I) 2%, 

9/2- 250 734192% 624t+Q1(3I) 3% 7341+Q1(20) 2jb 

. II/2- 300 7251 95% 6I5t+Q1(3I) 101 ,o 6I3 ♦ +Q1(32) I% 

7/2+ 340 6241 90% 6I3f4% 7341' + Q1(3I) 3% 743f+Q1(30) I1o 

9/2+ 480 6I51 79% 604t2% 6I5t+Q1(20) 8% 725 I +Q1 (31) 3";o 

I/2- 670 76It 57'!, 622t+Q1(3I) II% 6201+Q1(3I) ll1~ 

5/2+ 880 6221 77/o 633t2% 734♦ +Q1(32) 9% 7431+Q1(3I) 4i~ 

7/2- 940 7434 69% 6241 +Q1(30) I4% 7431 +Q1 (20) 9c' /0 

I/2+ 960 63It 79% 63It+Q1(2U) 14% 6331 +Q1(22) 2~ 

-3/2-. IOU0 7521 34% 6201 +Q1(3I) 47j~ 622i +Q1(3U) II% 

. 3/2+ II20 6II I 27";o 6I31 +Q1(22) 6370 6221+Q1(20) 47~ 

5/2- II30 752 I 5% 503,2% 6241 +Q1(3I) 89jo 734t+Q1(22) I% 
7/2+ IIB0 624 I 3"' /0 734f+Q1(3I) 967~ 6241 +Q1(20) I¼ 

17 



T a b l e 6. 

Energy and structure ~f.the ground and excited states in 257Fm 

,(". EnerS,I pev} 
exp. heor. 

S t r u c t u r e 

9/2+ (0) 0 615177% 6041 4% 6151+Q1(20) 7% 613t+Q1(22) 4% 

3/2+ 40 622188% 6II I 1% 7521+Q1(30) 3% 761/+Q1(31) I% 

1;2+ IIO 620191% 76It+Q1(30) 2% 622l+Q1(22) 1% 

II/2- ISO 7251967& 6I5++Q1(30) I% 6151+Q1(31) 1% 

I/2- 200 761168% 76ll+Q1(20) 9% 6201+Ql(30) 5% 

7/2+ 260 613191% 6241 2% 61H+Q1(22) 2% 5031+Q1(30) 1% 

3/2- 610 752152% 622t+Q1(30) 26% 752l+Q1(20) 4% 

5/2+ 730 613142% 6I5t+Q1(22) 43% 600l+Q1(22) 4% 

3/2+ 770 6IIl40% 6221 I% 6I3 ♦ .+Q 1(22) 48% 600 l+Q1 (22) 4% 

7/2+ 780 624t60% 6131 3% 622j+Q1(22). 27% 613l+Q1(20) 3% 

9/2- 820 734185% 7341+Q1(20) 5% 6I34+q1(3I) 3% 

112+ 840 6IIt64% 6001 I% 76It+Q1(30) ID% 6IIl+Q1(20) IO% 

5/2+ 870 622112% 6I~% 633tI% 62~1 (22)46% 6I~~1(22) 3% 

13/2- 900 716184% 7I61+Q1(20) 6% 6151+Q1(32) 5% 

l/2.+ 940 600120% 620 ♦ I% 63ItI% 622 j+Q,i(22) 66% 

7/2- IOOO 7431 I% 7251+Q1(22) 98% 

15/2- IDID · 7251+Q1(22)IDD% 

7/2+ IIOO 624119% 622t+Q1(22) 71% 6I31+Q1(20) 4% 

9/2+ IIIO 604183% 6151 7% 6041+Q1(20) 4% 862 ♦ +Q1(22) 2% 

112+ II70 600132% 6II t I% 622 t+Q1(22) 32% 6II l+Q1(22) I4% 

I/2- II90 77015% 761 I I% 620 l+Q1(30) 84% 620++Q1(3I) 4% 

18 
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T a b l e '/• 

Energy and structure of the ground and excited states in 255102 

kr. Ener& (keVl 
' exp. tneor. 

Structure 

112+ 0 0 62ot 91% 622r+Q1(22) 3% 752}+Q1 (31) 1% 

7/2+ 30 613t 93~; 624 t 3% 611t +Q1 (22) 1% 725t +Q1 (32) 1% 

3/2+ 180 622'1- 88% 620t+Q1(22) 5% 761¥ +Q1 ( 31 ) 2% 

9/2- 290 734t 92% 624-t+Q1(31) ":f'/o 734t+Q1(20) 1% 

11/2- 330 725t 95% 615i+Q1 (31) 2% 613t+Q1 (32) 1% 

7/2+ 340 624t 90% 613 t ":f'/o 734t+Q1(31) ":f'/o 743t+Q1(30) 1% 

9/2+ 500 6154' 81% 604t 2% 615-¥+Q(20) fifo 725 t +Q1 (31 ) 4% 

1/2- 680 761} 56% 620t+Q(31) 1":f'/o 6221 +Q1 (31) 13% 

5/2+ 880 622t 79% 633• 2% 734f+Q1(32) 8% 743t+Q1 (31) 501 /0 

112+ 990 631 + 82% 631 *+Qi (20) 10% 633t+Q1(22) 2% 

3/2- 995 752t 31% 62ot +Q1 (31) 54% 622f+Q1(30) 8% 

7/2- 1010 743f 71% 624•+Qi(30) 12% 743t+Q1 (20) 7% 

5/2- 1100 752t 4% 503! 2% 624t+Q1(31) 91% 6131 +Q1 (31 ) 1% 

7/2+ 1140 624t . 3% 734t+Q1 (31) 97% 

3/2+ 1150 611 t 28% 613f+Q1(22) 64% 624t+Q1(22) 3% 

9/2- 1160 613t+Q1(31) 98% 624t+Q1(31) 2% 

5/2- 1170 613t+Q1 (31) 99% 624}+Q1(31) 1% 

... 
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Table 8. 
"'I 

Energy and structure o:f' the ground and excited states in 25'1102. 

I Ir. Energy (keV) S t r u c t u r e 
,'\ exp. 'lliieor. 

7/2+ 0 I30 6I3t94% 624t I% 725f+Q1(32) I% 6IIt-tQ1(22) I% 
1;2+ 0 620t9I% 622t+Q1 (22) 2% 743}tQ1(32) I% 

3/2+ 80 622t90% 6Ilt I% 620t+Q1(22) 3% 752t+Q1(30) 1% 
II/2- 210 725t 9471 6I3t+Q1(32) 2% 615i+Q

1
{3I) I% 

9/2+ ~ 250 300 6I5t81% 604t 3% 1 615}+Q1(20) 5% 716t+Q1(32) 3% 
1;2- 560 761}66% 622i+Q1(3I) 6% 761{~1(20) 6J.i 

9/2- 570 734t89% 622t;.Q1(32) 4% 624i+Q1(31) 21~ 
7/2+ 670 624t9I% 613t I% 734t;,Q1(3I) 2% 725t+Q1 (32) I% 
3/2- 930 752141% 620t;.Q1(32)28% 622~-+Q1(30) IO% 

5/2+ 980 622t43% 633{ 4% 734t+'t1(32)34% 620t-+Q1(22) I4% 

3/2+ IOIO 6IIt32% 6I3t+'t1(22)61% 622}-+Q1(20) 2% 
II/2- IIIO 725t 2% 6I3t+Q1(32)98% 
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T a b 1 e 9. 

Energy and structure o:f the ground and excite. states in
261Ku 

I< r. Ener~ (keVl 
exp. theor. Structure 

9/2+ 0 a 6I5t 75% 604t 4% 6I5f+Q1(20)II% 725i+Q1(30) 2% 
3/2+ 40 622~ 90% 6IIt I% 752t+Q1(30) 2% 76I/+Q1(3I) I% 
I/2+ IIO 62Dt 93% 76If+Q1(30) I% 622t+Q1(22) I% 

I/[ I50 76I f 68% 76Ii+Q1(20)I4% 622t+Q1(3I) 3% 
II/2- !80 725t. 96% 6I5,+Q1(3I) I% 844t+Q1(3I) I% 
7/2+ 270 6I3t 93% 624 f 2% 734t+Q1(3I) I% 624t+Q1(20) I% 
3/2- 630 752~ 58% . 622t+Q1(30)I5% 752f+Q1(20) II% 

9/2- 760 734t 82% 734t+Q1(20) 7% 624\+Q1(3I) 3% 
112+ 8IO 6IIv 63% 600+ 2% 6II f+Q1(2D)I5% 76It+Q1(30) 7% 
7/2+ 820 6244' 73% 6I3t 3% 6I3t+Q1(20) 7% 622f+Q1(22) 7% 
I3/2- 870 7I6t 80% 7I6t+Q1(20) 9% 6I5t+Q1(32) 6% 
3/2+ 930 6IIt 54% 622 f I% 602 H% 6I3t+Q1(22)24% 622.j, +Q1(20) I2% 
5/2+ 970 6I3t 50% 622t I% 6I5t+Q1(22)33% 62Dt+Q1(22) 4% 
5/2+ I070 622t 20% 6I3.j, 2% 633U% 620t+Q1(22)66% 734t+Q1(32~ 5% 
3/2+ IIIO 602,v 6I% 6D2hQ1(20)I4% 76I,hQ1(3I) 6% 

9/2~ II20 604t BI% 6I5~ 9% 604i+Qi(20) 5% 6I5t+Ql.(20) I% 
I/2+ n5o 6oot I6% 63I .j, 5% 6II} I% 622t+Q1(22)40% 62Dt+Ql.(20) 30% 
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T a b l e 10. 

Energy and 
• C 'II 251 

structure of the ground and excited states in Es 

k;; 
Eners;y: ~keVl 

exp. heor. St r u.c tu re 

3/2- 0 o· 521 t 97% 402~+Q1 (30) 1% 521i+Q1 (22) 1% 

7/2+ 50 633t 98% 

7/2- (350) 380 514i 98% 633t+Q1(30) 1% 

5/2+ 580 642 t 70% 642t+Q1 (2e) 20% 521t +Q1 (31) 4% 

9/2+ 670 624 t 95% 512t+Q1(32) 2% 6241'+Q1(20) 1% 

1/2- 700 521} 67% 530t 5% 521t+Q1(22) 18% 521f+Q1(20) 6% 

1/2- 810 530 t 63% 521 i 9% 53ot+Q1 (20) 18% 6421 +Qi (32) 2% 

1/2+ 830 660t 73% 651t +Q1 (22) 10% 660t+Q1(20) 8% 

3;2+ 900 402} 30% 651 t 1% 633f+Q1(22) 40% 521t+Q1 (30) 17% 

5/2- 980 523} 78% 512t 1% 523~+Q1(20) · 10% 633t +Q1 (31) 6% 

3;2+ 990 651 t 68% 66ot+Q1 (22) 17% 651t+Q1 (20) 8% 

3/2- 1000 521t+Q1(20) 100% 

7;2+ 1010 633f+Q1(20) 100% 

1112+ 1020 615 t 1% 633t+Q1(22) 99% 

112+ 1060 400t 3% 660 t 1% 521t +Ql (32) 90% 521t+Q1 (31) 3% 

5/2- 1065 512+ 19% 523 t 6% 6331 +Q1 (31) 71% 6241 +Q1 (32) 2% 

3/2- 1070 633t+Q1 (32) 99% 

11/2- 1080 6J,t+Q(32) 100% 

1/2- 1090 521, 12% 53ot 2% 521t+Q1 (22) 81% 521t+Q1(20) 3% 

3;2+ 1100 402/ 10% 6511 2% 633#+Q1(22) 52% 521{+Q1(30) 
l 

112+ 
30% .' 

1110 400# 6% 660f 3% 521f+Q1(31) 78% 521f+Q1(32) 
9;2-

7% 
1120 633t+Q1(31) 100% 

5/2+ 1130 642t 2% 402 t 1% 521t+Q(31) 95% 642t+Q1(20) 2% 
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Tab 1 e 11. 

Energy and structure of the ground and excited states in 257Md 

Enerig:: (keV2 S t r u c t u r e g .. 
exp. theor. 

·----

7/[ (u) (J 514t%,u 
9/2+ 220 G24h5,.· s12t+Q1(32) 2;v c".: 1d +'-\ :~0) J.,-
3/2- 280 s21 to6;. S2lt +cc),1 ( 2u) b,, G.i3t t()l ( 5<'.) ji, 

l/2- 330 521+ b91• 521 t +t..;1 ( 2u) r :.,2rt+'1 (2::..) 1,,, 1,., 
7/2+ 370 63A66p 6331+(;.1(2u) lU1, :>21l+•,11..'.i2) 2,-
3/2- 74G scrt I,, 5I4ho.1(22) %;, 
II/2- 76U '...>14 r+'.t1(22)luL1J 

3/2+ 770 l,02iIU1/o 63.'.if+C:1(22) 64,,, S2i. t +,:1 (.3Li) 2310 
5/2- 80Li 512 t ~l;a 624t+\~1(32) 14,, Sd'+'+!.1 1.22) 21~ 

. . 

1;2- 810 53l t If ;o 521; I;" 52lt+Q1(22) 94io S3\.., t+i,.1 (2L) It" 
3/2+ 860 6331'+Q1 (22 )lliUiu 
5/2+ 92(.J 642 t 53,, 52It+Q1(3I) 22;~ 642t +C:.1 (.2G) 1 If t.J 

3/2+ 930 4U2t 3i~ 651• I~ 52It+Q1(3U) ~2~ 6.5.:.,t,t[~l ,22) 32/u 
7/2+ 970 514 t+Q1(3U)lUU,, 
5/3+ IU4lJ 642 f 210 624t+Q1(22) 9lf;o s21t +(1 ~31) 2/o 
7/2- IU60 63.51'+Q,1 ( 3l!) llA,;u 

7/2- IILIO 511ft +Q1 (20 )1Uu1, 

3/2+ IIIO 651 t 3,u 5I4i+Q1(32) 94;. 6(;(.; t +0.1 (2<'.) l1o 
rr;2+ II2u 514,j, +Q1 (32)IOL," 
1;2+ 1130 6uut 38;u 4l.!u '. I,u 52It+Q1(3I) 37;u 65lt+Q1(22) lU;o 
1;2+ II90 66ut 4;o 52rt+Q1(32) 8910 ::id f +c~l (.51) 4,o 
5/2- I2UU 523t l1/b 52It+Q1(22) 98,J 6241 +0,1 (32) I;{, 
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T a b 1 e 12. 
'II 

Energy and structure of the ground and excited states in 25710.3 

Eners,y: pevl 
exp. -lieor. S t r u c t u r e 

9/2+ 0 624t 9610 s12t+Q1(32) 2% 

I/2- (0) IOO 521}96% 52U+Q1(2D) 2% 

7/Z- 180 514t 98~$ Q 

5/2- 440 5I2t 83,Q 624t+Q1 (32) 15% SOH+q
1
(22) I% 

5/2- 640 s21ts2~; 633t+Q1 (32) IO% 52It+ci
1
(2U) 4% 

'I ;2·r 75U 6331' 84,~ '.52H-tQ1 (.52) 8t0 633t+Q
1
(20) 61b 

5/2+ :J9U 65It i:'.i~ 5I4t+Q1 (32) 9.81b 

.t1;2t ::2U 6I5t I/~ 511,~ -tQ1 (32) 99/; 

5/[ lu2u sort 110 514t-tQ1 (22) 997J 

II/Z- Iu4U 514i-tQ1 (22) IUU/J 

5/2- lu7u '.5I2t I51a 624 t-tQ,1 (:52) 841u 

5/2+ IC8U 52lt-tQ1 (32) 93/j 62L,t+Q
1
(22) 6;~ 

'.5/2+ !USO · 642 t liJ 624t ,Q1 (22) 92,~ 521 f +0,
1 
( 32) 610 

13/2+ Iluu 624t;Q1 (22) luO~u 

':>j[ 12Ju 523t I; _52l,+Q1(i::2) 9910 
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Fig. 1. Scheme of neutron single-particle states, A=255-
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Fig. 2. Scheme of proton single-particle states, A=255. 
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