are 1.2 * 0.05 for the energy interval 24 - 30 MeV and 1.0 % 0.03 for 24 - 52
MeV,

We can draw the following conclusion: The ratios of the (y, p) and (y, n)
reaction cross section obtained by us as well as by Gorbunov and by Dodge and
Murphy differ insignificantly from unity, a fact that can be attributed, ac-
cording to Londergan and Shakin [7], to a number of factors not connected with
violation of the charge symmetry of the nuclear forces.

The authors are indebted to A.I. Gorbunov and V.N. Gur'ev for useful dis-
cussions.
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EXPERIMENTAL INVESTIGATION OF THE MECHANISM OF THE (m~, m~p) REACTION ON A1%7
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Yu.D. Bayukov, L.S., Vorob'ev, V.M, Kolybasov, G,A. Leksin, V.L. Smolin,
and V.B. Fedorov
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Continuing our cycle of studies of the mechanism of proton knock-out from
nuclel by 7~ mesons with momentum 1 GeV/c [1 - 4], we have measured the char-
acteristics of the reaction

7= + Al?27 5 g= 4 p 4+ Mg26* (1)

at momentum transfers q < v2Me, where € is the proton binding energy in the
nucleus and M is the reduced mass of the proton and of the remainder of the
nucleus. The formulation of the problem and the apparatus are perfectly analo-
gous to those described earlier [1]. The resolution attained in the earlier ex-
periments (Aeexc = *20 MeV, Ag = 10 MeV/c), which did not make it possible to

separate the levels of the nuclear remainder from the excitatlion energy spec-
trum, dictated the cholce of the investigated nucleus. The previously investi-
gated (n~, m p) reaction on Li® and C!? led to formation of a residual nucleus
in the ground state and in low excited states. It would be of interest to deter-
mine whether the mechanism of the reaction is altered if the nucleus 1s pro-
duced only in excited states. The choice of Al1%7 was governed by the fact, seen
from work on inelastic knockout of protons, i.e., from the study of the reac-
tion (p, 2p) on Al%27, that the ground state of the residual nucleus Mg?® re-
mains practically unexeited. The experimentally measured [5] peaks have the
following positions on the excitation-energy scale: e, . v 5.8 MeV (& = 0) with

width 5.5 MeV and €axe 11.3 MeV (& # 0) with width 9 MeV. The excitation-

energy spectrum obtained in the present study for the residual nucleus Mgze*

agrees with the data of [5 - 6].
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By performing the experiment 1n a non-complanar geometry we were able to
obtaln the momentum distribution of the residual nucleus, and also the distribu-
tion with respect to the Treiman-Yang angle and with respect to the polar emis-
sion angle of the nucleus for different ranges of q. It is these distributions,
with allowance for the geometrical efficiency of the aparatus, which are the
most sensitive to the reaction mechanism [2 - 3] discussed below.

Figure la shows the distribution of the number of events with respect to
the momentum g of the residual nucleus. Figure 1b shows also the distribution
divided by the phase volume., The solid curve is the result of calculation in
accordance with the pole diagram with allowance for the knock-out of s and p
protons. We used in the calculations the Butler form factor and assumed varia-
tion of the radii and of the intensities of both channels., We see that agree-
ment between calculation of experiment is observed in the region q < 120 MeV/c,
at the chosen channel radii A4F,

Figures 2 and 3 show the distributions with respect to the polar angle of
the recoil nucleus and with respect to the Treiman-Yang angle for the regions
0 < g < 120 MeV/c and 120 < g < 170 MeV/c. The solid curves in Fig. 2 are the
results of a calculation in the pole approximation for two chosen regions of q.
The distribution with respect to the Treiman-Yang angle, shown for the indi-
cated regions of q in Fig. 3, is compared with the isotropic distribution. We
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Fig. 1. a) Distribution with respect to the momentum of the residual
nucleus, b) The same divided by the phase volume.

Fig. 2. Distribution with respect to the cosine of the polar angle of
the recoill nucleus: a) 0 < g < 120 MeV/c, b) 120 < g < 170 MeV/c.
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see that there is a good agreement between the
predictions of the pole mechanism experiment in
the region q < 120 MeV/c for both distributions
in Figs. 2 and 3. The results obtalned for the a
nucleus with an average weight (A127) confirm 90 - —+
the previous conclusions drawn from experiments

on the nuclei Li® and C!?, namely that the pole %;#:%=%’+‘{=%: “‘*1"‘
diagram makes the decisive contribution at small 251 _f' —%

q. With increasing q, the contributions of
other diagrams become important.

-

1=
=

I

o
)

Since the transition is to an excited state 7
of Mg?®#% it can be assumed that the mechanism
of the (77 p) reaction does not depend on the !
state of the residual nucleus. The analysis of 75 b
the presented distributions with respect to the
polar nucleus-emission angle and the Treiman-

Yang angle, and comparison with the previously 7N {_ _+:+
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mation is also independent, in the main, of the 5
choice of the target nucleus.
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ANOMALY OF THE (n, n'f) REACTION THRESHOLD

B.I. Fursov, V,M. Kuprianov, and G.N, Smirenkin
Submitted 26 February 1973
ZhETF Pis. Red. 17, No. 7, 362 - 366 (5 April 1973)

We investigated experimentallg the degendence of
the fission cross sections of U??%, Pu??®’, Pu?*?, and
Pu?*? on the neutron energy E, in the range E = 1.5 -

7.5 MeV, and the dependence of the angular anisotropy
of the fission of Pu®?"’ and Pu®*? on E  at E = 4.0 -

5.5 MeV. We have observed that the reaction (n, n'f)
has a noticeable probability appreciably below the
threshold energy value known from the data on the fis-
sion cross sections in the (n, f) reaction. The ef-
fect increases with increasing charge of the fissioning
nucleus. The investigated "anomaly" is inferpreted
within the framework of the two-hump barrier model as
(n, n'f) reaction with emission of neutrons in the
second well.
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