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FPorterts explcenation o1 the elastic scattering of
& -~ particles is based wpon 2 nuclear model in which the pro
tong  are more concentrated close o the center thin the neubronsg
. s e 2 i . . :
28 suggested by Johmgon nnd  Teller 7, Indeed, The distorsion
the coulomb orbits ous toe Lhe distiibubion of protons in the nu-
cleus, moy be neglected if L ¢ - porticles do not penetrate deg
1

eply into this distrivution, The nuclear absorption would he due

to tThe presence of the exiernsl neubron layer,

s

I we ossume o uniforn distribution of protons in

v

. - L3 . L/ . . .
sphere of radius R= 1,2 x 10 ™7 A /3 cri, then & -particlesy

o

x Suﬁéitted for publication to Phys: Rev.
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22 Hev energy colliding with nuclel of Ag o8 cin penetrate on-
.

ly  siightly into Lhe chirged sp

such as L8 .T.'v’Iev,3 the @ -particles n2y penetrate desply into this

were. However, at higher onergiss,

spiere and are able tc overcome the coulomb barrier. Therefore we
must expect essenti;l deviations from the pure hyperbolic pathé;
Thus, we cannot use, a2t these energies, the coulomb potential «s in
Porter's work. But when the unifornly charged sphere potential is
used to calculate the classical trajectories, we get into 2 serious
difficulty as the secattering angle has o maximum value in complete
disagreement with the experimental results,

The scattering angle, as given by Hamilton-Jacobi theg

ry is:
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vhere &= mnd W is the corresponding scabtering angle in

& pure coulomb Tiels ., In Fig. L 8 is nlotted against W and it

: S e . , , . .
ig shown <thnot O is ~bout 427 experimental data give o fi

s =
nite scavtering cross-section until for beyond this angles. In or-

der to avoid this difficulty, it should be necessary to take a

-

much smaller rodius for the distribution of protons, than is in-

=

dicated in nany other exneriment .
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On the other hand, when we vy o improve Porterts
caleulation of t©he hyperbolic orbitvs in o pure coulomb field, we
tre led agaln to unsatisicctory results. We have assumed an  Unie

forma distribution of matter in o sphere of radius R=R + Rd

Ag

= 8,k 3 1077 cm; therefore, the rasio

Ge Colo/,

Soo o, (2)

and  we used for s 2n approximate formulac

l .
S = -m.ﬂ-(v_‘- '{‘ 2 V IT‘_‘) T_3 (3)

where T 1s the tive gpent by the @ -varticles inside the sphere ,

Vi is the velocity 2t the entrance inte the nucleus and vy, o that

at 108 nearest Clgiunce from the center. { This formula would be
-
exact if Vo= V'm + const, t7 which is o reasonably good approxi

-

mabvion, ) Hamilton-Jocobi theory wives for
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where /\ = -1
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Fige 2 shows the experimental values of _%?. plotted
C

5

againsgt s v rying either the energyu or the scattering angle”.
According to (2) both curves should be coincident straight li-

nese Moreover, it can be shown that, at constant energy, Jﬂ ds

shows a maximun, at & certain angle, whéatever the distribution
of matter is, provided P is a decreasing function of r. At

this angle __Q; has a minimime With a uniform distributio,

de

fhis minimim oceurs at an angle where a decreasing behaviour has
heen observed experimentally.
The 'duthors are indebted to Prof. Je Tiomno for useful

discugssions on the subjects
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Fig. 1

Theoretical scabtering angle of 48 Mev @ - rerticles by Agl‘B.

The ourve-abowa _ihe. scattering angle for a uniform distrihutisy of sharge

- wlth radius of 1.2 x 10'13 Al/B om, as fupotlan sf the soulomb scabter-

ing angle,
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- Plot of differential elastic

tering cross section div..ad
the Coulomb cross zection of

.
icles by AglJO, versus bthe f-

inside a uniferm distribution

soal

by

rart

path

of

matter divided by the total radius

of the dlstribution:

R =R, + Ry = 8.4 x 10

1331]1 ’

+ are data for constant scat-

. —_ 20
tering angls (=01

X are data for constant ener-

gy E=22 Mev.
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