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In the theor:r of Fermi s�rster� ! 1 ! the expectation 

values (or tran� ition ele�ents )  of one-parti cl e  operators 

between state s of an even-odd nucleus are related to 

those of the grounc s tn te in the neighbouring even-even 

nucleus by the so-c 2 l led vertex fun�tion 

�. :hich satis fies  the · equation : 

Thes e  equations are val id only if  the even-even nucleus i s  

o f  double magic type , and t h e  states of the even-odd 

nucleus can be interpreted approximately as one-particle 

states . rPh is the rcnorMal i ze� particle-hole i nteraction 

: l ; , the n i are e<Jua l t.:l unity for � ta tes below the Fcnr.i

surface and zero above , and the E .  are the exact energies
'\, w � of the even-odd nucleu� .  n � T [0J , the renormal i zed 

operator , i s  in rnany cases connected tti th the bare 

operator � by s irple conservation relations . Numerical 

calculation s have been carried out hy the authors and col­

lctborators � 2 1 • 
i I 

In order to get moments ana tran s itions  in  (A±2 ) -par­
ticle · nuclei one has to looY for an equation of the extend ­
e� vertex function : 

(3 ) 

Th i s  e<1n ation �hou ld of course taJ:e c1ccotint of the inter­

action of  the two add itional parti cles (or holes ) . It  
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turns out tha t , neglecting higter order correlation func­

t ions, only the inhomogeneous terrn of  thi s  e�u ation is 
altered in comparison with eq. ( 2 ) , �hereas the homogeneous 
term, l.hfhich d escribes the core polarization , re'P'lains the 
same. Defining a �uas i -particlc d ensity �atrix hy 

a.C r""'1 = , T L .J l 
1 2

( 4 )

'\, 
where 0 1 2  is equal to -r� 2 �n] of  en . ( 2 ) , one gets  for the 
(A+2 ) -particle system ( 6 p  heing coupled to the angular 
�omentuh. L carried bY. the operator \ ) , 

i +j "'l +L o p�� : t  = 2 ( - 1 ) I - � f_(_2_J_a
_+_l_) __ ( ?-.J-

S
_+ __ l _)

T.,.ph r a 2  , L
. . 2 31 4 ,q: 4 3 , L

(5 ) 

nJ , nJ are the exact energi. c �: of the states l ahel lecl 1- ,y
a 8 

a and g ,  whereas the � 's arc � efine<l b� 

I -,!"P T 

= - L · x
'" 

2 3 11  . 1 2 3 4  ' 3 4

where !�pp is an effective p�rticle-particle intr.r�ct i nn . 
'l'he ar.1plitudes Xu: were ci ther obtained �� �f'A-c:.ilculc, -
tions ui th the sarr.e !'�PP a:1 in e0 . ( 6 )  or were taJ-:e.n frorn 
the literature ! 3 : . 

The forrrula for the (A- 2 ) -p� rticle �yste� a 1 ffer� 
from eq. ( 5 )  on ly �Y interchnng i ng J and J � . 

'.l 

( (i ) 
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E']uation ( 5 )  shows two characteri stic feature s :

( i ) If  a state of an {A+2 ) -particle nucleus can be
described as a pure configuration of the type 

and the t 's are negl igible , then its ( electr ic and 

magnetic} moments are the s ame as the values one get s  by 

vector add it ion of the roments of the corresponding (A+ l ) ­

particle nuclei  Thi s  add it ivity of e f fective moments i s  

very s :1ti !; factor ily  conf irr.,ed hy experimental result s . 

( i i )  '!'he horr.ogeneous ten;1 shows a dependence on the 

energy difference hctween the initial and the f inal s tate. 

Thi s dependence (wh i c� of  course  vani shes for moMents ) i s

negligible for many transi tions. Tt becorres ir.rrortant  ho�T­

ever when the energy � i ffcrence r�aches the ord er of 

rnag�itud e of an exci ted leve l of the corre spon2 ing A­

pnrticlc nucleus . 

TAfLF 1 

r: -val ucs of e lectric trctns i tions in (A+2 ) ' -proton states 

{ . ' t � 2 4=  4 :i 2 4=' 6 ) in  uni s o � e �r ann c �m .

!Jucleus Type: cf T1! 1 ,7! '
tran s i tion l..,i ... , 

2 10n . o  E 2 2 + �r/
r. 2 4 + ·+- 2 +

r "l  
' .t. E +- 4

+ 

!� 2 <3
+ 

. .,. f:i + 

r3 1 1 - .. p+

a r. 

93 . 3 2 60 . 0

1 07 . 2 3 2 3 . 5
7 4 . 1 5 2 23 . 5 

2 9 . 7 8 9 . 9

1 '1 5 . 5 4 9 1 8

c1 ) :'t.!rr. confi c_•ura t j on t·: i t! ·ot!t interr1ction 

l i )  Vue , ! lerl i n� 

C r:xp . 

2 6 9 . 2  

304 . 0  2 85+3 2 

208 . 7 2 4 7+3 3 
83 . 0  73+6  

2 8 3 8  8500 

c) ��A calcu l at ion wj th a dens ity-a epenaent interaction

So�c rcs�lts  of  nu�cr ical ca lcu l R�ions a re given i n  

t.c1t:- l€:s  1 Rn{' � .  I !:  :. �ru 1 ,1 } ·e ef'"\r.r. a � j  zc-,� that a l l  para-
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TArLE 2 
Magnetic �o�cnts  and a reduce� � I -transition rate of (A±2 > ­

neutrnn s tate�. 

?:ucleus JTI a . h  C :=-.:-:p . 

2'1 f; T")1: 2 + 0 . r 5G -n.0 5 7 -"} . 07 1 -� . ')� +() . l Lt

7 - 1.27 5  -'1.30 1 -·J . 34 8 -0 . l 5 

1 2 + -3.5 32 - 2 . 12 1!  - 2 . 1 2 1  - I . 8 20+0 . 0 '1 8

1 + ...-o+ 1.5 4 9 0.()6 9 0. 1 55 0 . 1 1

a ) Sch1�i0t value
b) Kuo , Irerling
c) Tamm-Dancoff calculation with a density-depend ent

interaction

meters of Kph hnve been taken from the results of calcula­
tions in neighbouring even-odd nuclei : 2 : .  

REFERENCES 

! 1 1  l'.. E .  ! !igdal , Theory of  F'fni te Fcrrri :.lrsterts ,  Inter­
science Pur.lishers 19 67. 

l 2 l � .  P,auer , J .  �peth , V. 1-" leMt , !'. �ing , r:. �·�crner , T .

Yamazaki , Kucl. nhys. l\209 (19 73 ) 535. 
I 3 ; T. T. S. !�u0 , C. J'!'. Herling , !';RL �1er.oranr:urn �eport 225 8 , 

19 7 1. 




