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Abstract：The SD-pair shell model was applied to study the even—even。 M o一  M o．It is found that 

with the SD pair determined as O and 2 states of a two—valence—nucleon system with a Hamihoni— 

an，which contains the single particle energy term and the Surface—Delta interaction(SDI)between 

like nucleons，the collectivity of low—lying states can be described reasonably． 
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Recently，a nucleon-pair shelI modeI(NPSM ) 

has been proposed[ ． It is found that the compu— 

ting time increase drastically with the increase of 

the model space． The success of the interacting 

boson modelc j indicated that the full shell model 

space could be truncated to SD pair subspace． 

Therefore，as an approximation， the NPSM was 

truncated to SD-pair subspace，which is called SD- 

pair shell model(SDPSM )E3,43． Our previous re— 

suits shows that the SDPSM can reproduce the lim— 

iting cases of the IBM very wellES' ．This model 

was also used to study the even—even Xe and Ba 

isotopes，which is in the region of 5O一 82 shells for 

both proton and neutron sectors，and the results 

show the collectivity of low—lying states can be de— 

scribed very well[ ’ ．In this paper，we will exam— 

iDe the goodness of the SDPSM for even—even 

。 一 Mo，for which the proton sector is in the re— 

gion of 28— 5O shells and it is in 5O一 82 shells for 

neutron． 
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A rather simple Hamilt0Man was used 

H — H0一 (v)一V(7c)一 kQ (丁c)·Q (v)， 

(1) 

”  

(a)一Vsnl( )一4nGa∑ (n )， 一7c，v 
， i2>1— 1 

Q 一∑，一 y ( ，{6 )， (2) 

where ，VsDl( )， 一7c(v)，is the surface delta in。 

teraction between like nucleons． Go and k are the 

strength of the SDI interaction and quadrupole— 

quadrupole ir~teraction strength between proton 

and neutron，respectively． 

The E2 transition operator is 

T(E2)一 e Q +e Q：， (3) 

where and e are effective charges of proton'hole 

and neutron，respectively．The M 1 transition oper— 

ator is 
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T(M1)一 T(M1) + 丁(M1) ， (4) ted in Table 2，from which one can see that al 

T(M 一 ' ／ elf + o)' (5) 

and the M 3 transition operator is 

T(M3)一边
2 ∑ (g ∑ 2[y (r + 

口= ．v i∈ 

2
⋯ ef ∑ 

∈口 

r [y佗 (r )zi]伯 ，lD一兀，v (6) 

where g and g are the orbita1 and spin effective 

gyro—magnetic ratios，which are fixed as those in 

Ref．[9-I，i．e． gh 1， g“一一0．o，g， 一3．910， 

g 一 一 2．678 (all in units of )． The bui'lding 

blocks 0f the SDPSM are“realistic’’collective 

pairs，denoted by A ，r 一 0，2，taken from the 

O and 2 eigenstates of a two—valence system with 

a sing1
．

e一
,

part
．

ic le energy term and S
。  

D
、 

I term
l_ 

A7．旱： ，(cd,2r)(C × )：， ～ (7) 

where y(cdr)are structure coefficients for the pair 

Ar十．The single particle energies，taken from 

Refs．[1O]and[11]，are listed in Table 1．The pa— 

rameters obtained by fitting the spectra are presen一 
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though the parameters are adj usted for each nucle— 

US， they change with N monotone and very 

smoothly． ． 

Table 1 The single-particle(hole)energies 

for neutron(proton) 

Table 2 The parameters used in the calculation 

I． 

The spectra for 94 Mo一  M o are given in Fig． 

1，from which one can see that the general agree— 

ment between the calculation and experiment is 

achieved． 
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Fig．1 The spectra for Mo isotopes．The experimental results are taken from Ref．[1 2] 

As shown in Table 3，the B(E2)Values are 

given with the effective charges fixed at 1．7 and 

1．9 e for neuiron and proton，respectiVely，which 

are determined by fitting the B(E2；O 一 2 )for 
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。 Mo一 m̈ Mo．It can be seen that the B(E2)for the 

4 一 2 and 2 一 O can be reproduced verY well， 

and they allincrease with N ． 

Except for the B(E2)values，the M 1 transi— 

tion is also given in Table 3．One can see that for 

¨Mo．the M l transition between 2 states were 

dominated by the 2 一 2 ，and experimental result 

can be fitted very wel1．For example，B(M 1；2 一 

2 ) is 0．48 ，and it is 0．482 in the SDPSM． 

But for the Mo。it is seen that although the domi— 

nant one is between 2 and 27 states as that of the 

experiment，the M1 transition are fragmented over 

several 2 states． One can also notice that the 

SDPSM result is much larger than that of the ex— 

Table 3 B(E2)(in units of(P矗) 。B(MI)(in units of p 

experimental results for BCE2)。BIM1)and B(Ms)ale 

periment．For。 Mo，the largest M 1 transition 

occurs between 27---27 and 2 --．21+，respectively． 

In the IBME ，the 17 states are predicted as a 

mixed symmetry state，characterized by large val— 

ues of B(M 1)and small B(E2)values，as shown 

in Table 3，the B(M 1； 

reproduced very wel1． 

1 一 O )for¨M o can be 

Except for the M l transitions，the M 3 trans~一 

tion was also studied within the SDPSM． As 

shown in Table 3，for M̈o B(M3；3 一07)is 

4．946／~b ，which is much larger than that of the 

experiment，0．O33 6 ． Table 3 also shows that 

the M 3 transition increase with N．and it is also 

fragmented over several 3 states． ‘ 
，  

)and B(Ms)(in units of )transition values．The 

taken from Refs．[133。[143 and[15]。respectively 

In summary，the low—lying states for even- 

even 。 Mo一 ㈣ M o have been investigated within 

the framework of the SDPSM ．It is found that the 
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利用SD对壳模型讨论偶偶 Mo核的集体性质 
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摘 要：利用SD对壳模型讨论了偶偶Mo核低激发谱的集体性质。发现当SD对按照如下方法 

来确定，即对于两核子体系，通过对角化表面8相互作用哈氏量，将 SD对取为 0 态和 2 态， 

该模型可以合理的描述偶偶 Mo核低激发态的集体性质。 

关 键 词；SD对壳模型；能谱；E2和MI跃迁 

重要更正 ： 

第 3期李成波的文章(第 248页)中，图 1a处的圆圈应在 a，x，b交叉点的位置；图2和图 3 

的图互调(图题 注不变)。 
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