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The angular distributions of protons from the ( d, p) reactions on Mo97 and Te 125 are meas­
ured for 13.6-MeV deuterons. The angular momenta transferred to the nucleus are deter­
mined. The angular distributions of protons characterized by Zn = 0 are compared for nuclei 
with atomic masses ranging from 12 to 125. 

IN studies of ( d, p) reactions on Zr91 [t] and 
Mo95 [2] it was observed that on going over to the 
first excited states ( 2+) of the final nuclei these­
lection rules that follow from the shell model of 
the nucleus play an important role. The angular 
distributions of the protons from the reaction 
zr9 1( d, p) Zr92 are described by a theoretical 
curve with angular momentum ln = 2, whereas 
according to the selection rules of the stripping­
reaction theory[3J, the allowed values of the angu­
lar momentum are 0, 2, and 4, and the lowest of 
the allowed values should manifest itself most 
intensely. The absence of a component with Zn = 0 
in the angular distribution indicates a forbiddenness 
imposed on the value of the angular momentum by 
the shell model, such as pointed out by Bethe and 
Butler [4], who gave examples for the transitions 
to the ground state. In the case of Mo95, two com­
ponents appear in the angular distributions, Zn = 0 
and Zn = 2. 

In the present note we present the results of 
measurements on still another nucleus of this 
class, Like Zr91 and Mo95, the nucleus Mo97 has 
a spin and parity %+[2,5] and on going to the first 
excited state of Mo98 ( 2+) with energy E* = 0.66 
MeV, the smallest allowed angular momentum is 
ln = 0. As can be seen from Fig. 1a, the angular 
distribution contains along with the component Zn 
= 2 (dashed curve) also a component correspond­
ing to ln = 0 (continuous curves); the circles de­
note the experimental data and the curves the theo­
retical calculations by Butler's theory [3]. This 
may be connected with the larger number of neutrons 
in the Mo96 and Mo98 in excess of the closed shell 
(50 neutrons) than in the case of Zr92 . As re­
gards the angular distribution of the protons cor­
responding to the ground state of Mo98, it is de­
scribed by the curve for ln = 2 ( Fig. 1b) and cor­
responds to the capture of a neutron in the state 
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diV'l, which is filled here in accordance with the 
shell model. Since Mo98 is an even-even nucleus, 
the most probable of the possible characteristics 
o+ to 5+ is o+. 

The angular distribution of the protons from the 
Te 125 ( d, p) Te 126 reaction was obtained for the 
transition to the Te 126 ground state. In the region 
of the principal maximum, it is well described by 
the theoretical curve for ln = 0, that is, the neutron 
is captured in the state s 112 • Recognizing that the 
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ground state of Te 125 has spin and parity 112 + [5], 

the possible spins and parities of the ground state 
of Te126 are to o+, 1+ (but 1+ must be excluded 
since the final nucleus is even-even). 

We present the obtained angular distribution in 
Fig. 2, which shows also the experimental data ob­
tained in our laboratory [1•6• 7] for the capture of a 
neutron with zero orbital angular momentum by 
lighter nuclei. All the angular distributions were 
"fitted together" at the point with angle 5°. What 
is striking is the increase in the relative value of 
the secondary maximum with increasing atomic 
weight, which apparently is connected with the in­
crease in the distortion due to the Coulomb and 
nuclear interaction. 

We consider it our pleasant duty to express our 
gratitude to Doctor of Physical and Mathematical 
Sciences 0. F. Nemets for continuous interest in 
the work. 
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