





What are the theoretical predictions on the distribution
of Ml and M2 strength in1%4°Ce? The results of calculationtof
Ml and M2 resonances in this nucleus within the QPM/5:6:19/ the

theory of finite Fermi system/s*%nd MSI model’133Vare given in

the table. These results are obtained within the RPA.This table

Table

Experimental data and theoretical results for M! and
M2 resonances in !49Ce

2 * free
M1 E MeV B(MI)pp g*/8 !
exp.’9/ 8.7+0.3 35.5 £17.8 -
theor./s/ 8.76 12.0 ' 0.8
8.42 11.5 n 0.44
P 0.37
“theor./%/
8.2 n 0.37
p 0.33
M2 AE_ MeV SB(M2) p? fm 2 g*/g free
X 0 ) 8
exp./ 18/ 7.5+10 6000 +600 -
theor.” 1%/ 7.5 10 4500 0.8
theor.”!¥  7,5:10 15100 1.0

also shows the experimental data, including those of Pitthan
and Walcher /®/which have not been confirmed in the recent
(e,e”)~experiments. Note, the theory predictg a considerably
lesser B(MI)-value than that obtained in ref. .The interaction
with complex configurations studied in some nuclei with

A=140 76,20/ does not cause a strong spreading of the Ml-
resonance in 140Ce. The strength of Ml-transitiong turns out
to be concentrated in tne interval AE =1 MeV at E = 8,4 MeV,
one of the 1t -states with energy E = 8 45 MevV hav1ng B(Ml)=
8 3;;0. The maln part of M2~ strength is also concentrated at
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these energles ‘however the M2-resonance 1s formed by many 2 -

-states in the interval AE_=3+5 Me v/19.2

and M2-resonances are overlapped

1/ Thus, the Ml-

Now consider a probablllty for the one-phonon 17~ and 2 -sta-
tes in %Ce to be excited in the inelastic scatterlng of elec~-
trons.Figure 1 shows the differential cross sections of the
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Fig,1, Differential cross secti-

ons of excitation of one-phonon
1t states (dashed 11ne) and 2
states (solid line) in %Ce in
"the inelastic electron scatte-
ring (Ey= 50 MeV) at different
angles 6.

0 12 EMeaV

(e.e”)-scattering with an
electron energy E;=50 MeV
at different angles with
excitation of 1"~ and 2 -
states. The cross secti-
ons fre calculated by the
DWBA ® ; the expression
for the nuclear current
operator has been taken
from ref’.®¥ The wave func-
tions of the 1" - and 27 -
states have been calcu-
lated in the RPA in the
framework of the QPM.
These wave functions have
been used to calculate
B(MI)- and B(M2)-values
given in the table ( see
also refs{adgﬁ.Note, the
differential cross secti~
ons of electron scatte-
ring have been calcula-
ted for the same electron
energies and scattering
angles as in the experi-
ment of the Darmstadt
group/lq/Figure 1 shows
that though the probabi-
1lity of excitation of the
one—phonon 1" state in the
order of magnitude coin-
cides with that of indivi-
dual one-phonon 2——states,
its contribution to the
total cross section in
the interval 7.5< E<

<10 MeV is small due to

a large number of 2~ sta—
tes in this interval. A
rapid decrease of the



excitation cross section of the 1'state in comparison with the
2" state with increasing scattering angle® is also important.
As a result,at 6°=165° the contribution of the 1" state to the
total cross section is negligible.The reason is different beha-
viour of the transitional densities of 1T~ and 2 ~-states, the
first being of the surface nature and the second of the volume
nature,

In ref{l&%he spin and parity of excited states have been
determined by comparing the experimental form factor with the
form factors of different states calculated within the MSI mo-
del. Figure 2 shows the from factors of !t and 27 states cal-
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Fig.2. Form factors of one-phonon 11 states (dash-
dotted line) and 2~ ~states (dashed line) in the exci-
tation energy interval 7.5 <E, <10 MeV. The solid line
is the sum of Ml and M2 form factors. The experimental
points are taken from ref. 13/

culated within the QPM. The M2 form factor is a sum of form
factors of all one-phonon 27 states in the interval 7.5<:Ex<$13/
10 MeV. Figure 2 also shows the experimental points from ref/13
As well as in the calculations within the MSI model, just the
M2 form factor is similar to the experimental one. However,in
ref. “the absolute value of the theoretical form factor has beer
normalized by the experimental data, and in our calculations
its absolute value is automatically obtained at the same va-
lues of gﬁ as the B(M2)-probability (see the table). The sum
of Ml and M2 form factors (see fig.2) also is in satisfactory
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agreement with the experimental data. The sum of form
factors does not decrease so sharply at small energies
Eg as the M2-form factor; this is in better agreement with
the experimental data. At Ey>60 MeV the dashed and solid”cur-
ves almost coincide owing to a rapid decrease in the Ml form
factor,

In our opinion the results show that the conclusi-
ons of ref.”'® on the absence of noticeable Ml strength
in1%Ce cannot be final. The behaviour of the experimental
form factor does not contradict the presence in ' 40ce of
1 states with a notable total B(Ml)-value. The calculations
show that for a more reliable separation of !* states among
27 states, it is necessary to perform measurements for lower
energies of incident electrons and smaller scattering angles,
According to our recent calculations’®4%the excitation cross
section of the Ml resonance increases for the nuclei with
A <100. This explains the detection of a certain part of
Ml strength in such nuclei as®%Zr and 38Nj/1%/

The authors are grateful to Prof. V.G.Soloviev for valu-
able remarks and to Dr,Ch.Stoyanov for collaboration. Thanks
are also to Dr. Lee for the preprint with the description of
MICROD program, which expedited our investigation,
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