
426 LETTERS TO THE EDITOR 

the experimental error and probably indicates the 
presence of a statistical delay in the discharge of 
untreated NaCl and KBr specimens. If tst = 0 
for treated specimens, the difference in the dis
charge delay time will be the statistical delay time 
for untreated specimens, with values 5 x 10-10 sec 
for NaCl and 4.7 x 10-10 sec for KBr. If tst ~ 0 
for the treated specimens, the differences in the 
delay time are the differences in the statistical 
delay times of the discharge in untreated and x-ray 
treated specimens of NaCl and KBr. 

The author takes this opportunity to thank Prof. 
A. A. Vorob'ev for guiding this research. 
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IN the region of light nuclei, the shell model gives 
good agreement with experiment for the magnetic 
moments and the probabilities of the magnetic di
pole y transitions. On the other hand, there is 
no such agreement for the probabilities of the E2 

transitions and the electric quadrupole moments 
(cf. the table; the energy of the levels, E, is given 
in Mev). 

The values for Ttheor for the transitions in 
C12 taken.from the paper of Kurath, 5 corrected for 
the value <r2> = 5.7 x 10-26 cm2 obtained by Hof
stadter. 6 It is seen from the table that in all three 
cases the measured transition probability is higher 
than the calculated one. The analysis of the rela
tive intensities of the E2 and M1 transitions leads 
to the same result.5•7 

If we further consider that the measured nuclear 
quadrupole moments lie well above those calculated 
with the shell model, 8 we are driven to the conclu
sion that the shell model always gives too low val
ues for the corresponding matrix elements. 

It is believed that this situation is connected 
with the collective motion of the nucleons in the 
nucleus. This effect was accounted for in the nu
cleus 0 17 by irttroducing an additional effective 
nucleon char:ge e' = ae, which is connected with 
the excitation of collective quadrupole oscillations 
in the nucleus.9 a was found to be R~ 0.6. We note 
that better agreement with experiment is indeed 
obtained by using approximately this value for the 
effective charge in the calculation of the matrix 
elements for the transitions in the nuclei c12 and 
B10 • However, the concept of an effective charge 
is closely connected with the formalism of the uni
fied nuclear model of Bohr and Mottelson, 10 whose 
applicability to light nuclei is doubtful. In this 
sense the use of an effective charge in the region 
of light nuclei corresponds to the formal introduc
tion of additional parameters; the question of the 
role of collective effects in E2 transitions in light 
nuclei, therefore, remains open. 

In view of this it is of interest to consider the 
collective effects in the nucleus in a general way, 
independently of the specific mechanism of the col
lecti\>'e intensification of the electric quadrupole 
transitions and, hence, of the introduction of any 
additional parameters. 

In the absence of the single-particle operator, 
the operator for the quadrupole transition connected 
with the collective motion contains, owing to the 
charge independence of nuclear forces, only the 
scalar component of the isotopic spin. (In the 
framework of the unified nuclear model this fol
lows immediately from relation (7 .12) of refer-

i: Transition ------,---=-----'"I I I -r, theory 
~ E (J, T) ~E (J', T') T, experiment L-S I /-/ 

C1214.43 (2.0)-+ 0(0.0)15.25-10-1.& see[i]I1.8·10-1S"se.c 14.2·1Q-12sec 
B1° 0. 72 (1.0)-+ 0 (3.0) 1,05·10-• sec.(•] co 4:5.10-• sec 

Be10 3:37 (2.1)-+ 0(0.1) <8·10-u seem 1.4·10-'" see co i:'J 
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ence 10.) Collective effects are therefore absent 
in E2 transitions in which the isotopic spin changes, 
and one may assume that the shell model theory 
gives the correct values for the probabilities of 
these transitions. We note that the conclusion 
that the shell model theory cannot give the prob
abilities of quadrupole transitions is based on the 
analysis of transitions in which the isotopic spin 
does not change (see above). 

The verification of the above assertion is of 
special interest in the region of light nuclei, where 
the isotopic spin may be considered a good quan
tum number and where, moreover, the shell model 
successfully explains the spectrum of energy levels. 
Within the p shell only a few pure E2 transitions 
with a change in the isotopic spin can be observed: 

B10 3,58 (2,0)-+L74 (0,1), C12 16,1 (2.1)-+0 (0,0), 
B10 4,77 (2.0)-+L74 (0,1), N14 ? (2,0)->2.31 (0.1). 
Blo 6,02 {4:2)-+ s:16 (2,1), 

For the first three transitions experimental 
values are available only for the total r width of 
the level. 7 •11 r' the width for the transition 
16.1-0 in c12, is equal to 0.72 ev (reference 12). 
In the limit of j-j coupling (the intermediate coup
ling parameter ~ = oo) the ground state of c12 cor
responds to the closed shell p3; 2, and the excited 
state at 16.1 Mev corresponds to the configuration 
lpij~lpt./2; 21>. Usingthevalue <r2> =5.7 x1o-2s 
cm2 (reference 6), we obtain, in this approximation, 
rtheor = 0.87 ev. Perturbation theoretical calcu
lations show that r theor decreases for deviations 
from strict j-j coupling, with drtheor/d(1/0 = 
0.24 ev in the limit of j-j coupling. 

This example therefore confirms our previous 
contention that the increase in the probability of 
quadrupole transitions is connected with collective 
effects and that these effects vanish in transitions 
in which the isotopic spin changes. Unfortunately, 
experimental data are available only for the single 
case 16.1 (C12 ). 

In this connection the following experiments are 
of interest: (a) A measurement of T for the tran
sitions 3.58-1.74 Mev and 4.77 -1.74 Mev in 
B10. This can be done either by the Doppler method, 
e.g., in the reaction c12 ( d, a) B10 , or by measur
ing the relative transition probabilities from the 
states 3.58 and 4. 77 Mev to the lower lying states. 
(b) A measurement of the relative probabilities in 
the mixed M1 + E2 transitions, in particular, in 
the transition 17.63-2.9 Mev in the nucleus Be8, 

for which an experimental value for the total r 
width is available.11 
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I N a number of papers 1- 4 various authors have 
considered the diffraction dissociation of the deu
teron on a "black" nucleus in the deuteron energy 
region Ed "" 100 to 200 Mev. The nucleus is also 
black when Ed ~ 6 Bev. We first show that the 
results obtained earlier1- 4 also apply for a rela
tivistic deuteron. 

First we consider diffraction scattering. If cp 
is the wave function for free motion the wave func-


