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W (sq9') = { dp [B1 (s4'gp) — By (mogp)] VR (mpo)
+ S dp By (q’qp) W (spq'o).  (14)

In an analogous way, theregularized function
AR (g9") is found. In order to eliminate the com-
plex expressions from the e quations for f1(490),
we shall introduce a new function
i 999, E,,

u(‘i)=f1(q)[1+§m

-1
f (qo)] . (15)
After replacing T (gq’) and T'(qq’) by regularized
functions T'R (¢¢’) and TR (g¢’), the equation for
the function w(q) becomes

(16)

— MR (q')2 dq, VL ’ ’
w@) = M%) + [ =P MR @ @),
The function w (g, ) determines the phase-shift
of the scattering of 7-mesons on nucleons in the
state with isotopic spin / = 3/2 by means of the
following formula:

™ (’)6'0 E Cq

85=—arctg[m—.—u (qo)] .

The author wishes to express his deep grati-
tude to Prof. I. E. Tamm for proposing the subject
and for his help in its treatment, and also extends
his thanks to V. Ia. Fainberg for his advice given
in the discussion of the present work.
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A NUMBER of recent investigations were de-
voted to the interaction of deuterons with
heavy nuclei.1=5 The cross—section of the dif-
fraction scattering of deuterons on nuclei was
calculated in Refs. 3—5, while Ref, 4 treated the
case of the diffractive scattering as well. The
calculations (for an ideally black nucleus) were
effected by seemingly different methods, which,
however, can be shown to be essentially identical.
Some difference in the final formulas is due to
the fact that certain simplifying assumptions of
Ref. 4 were too crude.

In Refs. 3 and 4, as well as in usual calcula-
tions of the stripping reactions cross—section®,
the wave function of the internal motion in the
deuteron is taken as

@~-exp (—ar)/r, ha =V Me,

where M is the nucleonic mass and € is the deu-
teron binding energy which corresponds to the
assumption of.-a zero radius of the p—n force. The
question arises of how a finite force radius would
influence the cross sections of the above pro-
cesses. If we assume a square—well potential of
the p—n interaction of radius a and depth U

(where Ua?~mh?¥/2M),

it is possible to calculate the stripping and dif-
fraction disintegration cross—section by means

of the well-known wave function obtained for

this case.” It is convenient to make use of
Glauber’s method5 [see his formulas (5) and (6)] .
As the result, we obtain the following expres-
sions for the stripping cross—section o, ;.

and the diffraction disintegration cross —section

O yithe of deuterons on a black nucleus of radius
1

R:



134

g

strip a
otein TR )
cosb‘ 19 +ac058(1+2aa)+ ]

Taiter _ 1 (4 _}_)_ﬁ(ﬁ_ )
SR ’8_a"<31"2 3) 73 In2

(for @a & 1). (2)

(the exact formula for ¢ 4, isverycumbersome and

for the values of a given in the table yields the
same numerical results). In these formulas, §
is determined from the equation

(%+8>tg8=aa.

The case a=0 comresponds to the usual formula

=nRR,;/2=0.54-10"13 2xR Cm’2

strip

4 1
%diffr = mRR, /2 (‘ In2— T) =059¢ stnp

From the above, numerical computation yields:

a-108% em: 0 1 2,82

(6 /2rR)10¥ cm:054 0,69 0,87
strip

(Gdiffr /27R)10%¥ em:0,32 0.31 030

It can be seen that the diffraction scattering
cross section is insensitive to the choice of the
force radius, while the stripping cross—section
is rather strongly dependent on it (for the limiting
reasonable choice

a= 2821071 cm,
the result differs by a factor of ~ 1.6). It is
possible thatthis fact can explain the marked
discrepancy with the experimentally found
cross—section® which is larger almost by a factor
of three than the one resulting from the equation

%irip TRR /2

(the effect of the diffraction disintegration is,
evidently, contributing essentially to this dif-
ference).
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T HE reactions of the (d,p) type have already
been well studied for many light isotopes.

For the majority of the nuclei investigated, how-
ever, the experiments were carried out for a single

~value of the incident particle energy. It is of

considerable value, in the interest of a more ac-
curate theory of the stripping reaction, to inves-
tigate the shape of the angular distribution of the
products of such reactions for different energies
of incident deuterons. We therefore measured the
angular distribufion of protons produced in the
S32 (d,p) S33 reaction for 1.8 mev and 3.8 mev
deuterons. This reaction was studied earlier by
Holt and Marsham! for 8.18 mev protons.

The deuterons accelerated in a 72 cm cyclotron
bombarded a target of sulphur (~1 j thick) coated
on painter’s gold. The protons produced in the

reaction were registered by nuclear emulsions of
the type Ia—2(100p thick) placed around the target
at the distance of 10 cm.

The angular distribution was measured for two
groups of protons, Py and P1, corresponding to the

production of the final nucleus in the ground and
the first excited states, respectively. The ex-
perimental results obtained by us are shown in
Figs. 1 and 2, where 0 is the angle in the center
of mass system and N (6) is the number of protons
emitted at the angle 6; the dashed lines separate
the isotropic part of the angular distribution. The
theoretical curves, calculated accordmg tn the
formula of Bhatia et al.2 for R= 6.6-107%



