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SUMMARY OF THE RESEARCH PROGRESS MEETING
of October 20, 1949

H. P. Kramer

Meson Production. T. Taylor

K. Brueckner, G. Chew and the speaker have undertaken calculations
to determine the differential cross section for the production of charged
mesons in the bombardment of nuclei by highly energetic érotonso

The speaker based his calculations on the simplifying assumptions
that the meson is produced in the impact of a proton on & free nucleon %o
which he ascribed momentum distributions that characterize its motion
withiﬁ & nucleus, He did not, however, consider forces betweén the struck
and other nucleons, Furthermore, the coulomb barrier was neglectgda Its
effect is, howeverg.not neg}igible in heavy elements such as lead, where
the barrier is about 14 Mev, so that the calculated results are not

applicéble'to mesons with energy comparable with the coulomb barrier

energy.
The point ot departure was the formula
2 2 2
do~ =1 ° 29 |H 1 P godnpjdpd
*wﬁlIWE;‘ 1 4P
‘ dEs
where

v . = the velocity of the impinging particle
H = the matrix element
P = the momentum of the meson

Py = ‘the momentum of one ¢f the nucleons resulting from the
collision -
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Ef =  the final energy of the system, and

d_N - ' the element of solid angle into which the meson is
emitted. ' L

|H| was determined from4sca1ar and pseudoscelar meson theories and
found to be approximately c?nstante_ Integration over pl, the momentum of one
of the accelerated nucleons, aﬁd the principles of Qonservation of energy and
momentum showed that ' , »

oy = (0030, By0p)

where ():1 is ﬁhe angle between the directions of the momenta of the two.
éccelerated nucleons resulting from the collision,-

It was ultimately found»thgt

do :_.v\[Mcz(Tan) - 'poa/plzczloi dféd-n

‘where

M =  +the mass of the proton

Té - the kinetic eﬁergy‘of the incident particle, andd

£ = - the total meson energy.

It‘is felt that the resulting formula could be improved by
introducing corrections to account for the fact that all particles cdnsidered
move at relativistic speeds. This has not, hqwever, been done as yet.

Chew has carried out calculations for the same purpose but used
a more realistic model for which he assuméd the struck nucleon to be bound
and a bell-shaped empirical momentum distribution for the struck nucleon,

The calculations compare fairly well with experimental data
obtained by C. Richman and H, Wilcox., They do not, however, constitute a
test for meson theories sincé the choice gf meson theory has no proféund
effect on the results of the calculations.

Figs. 1 and 2 show the results of the speaker’'s calculations,

.

o~



UCRL~-548

w5

Charge Increaseof III1 in the Bombardment of Tin with Protons and Alpha-

Particles, -L. Marquez,

Very pure tin (99.997 percent) was bombarded with protons and
a -particles with the result that several new iodine isotopes were. produced.
The isotope table has been extended to the neutron deficient region of iodine

as follows:

Mass Number Helf-Life Radiation Emitted

124 4,5 d B*, K

123 13 hr. K, J7 e
122 4 min, B, (XK?)
121 1,8 hr. K, p*, &5 e”
119 30 min, pr, 7 (x7)

" The possibility that the charge increase might be produced by
the adhesion of an a-particle to the tin nucleus and the emission of a
7 meson was considered but was ruled_qut since iodine was alsc produced
by the bombardment of tin with protons. |

A check was made to determine whether o1 not thé possible
entimony contamination in the tin mighf be sufificient to give the observed
yield of iodine isotopes. To this end, antimony was bombarded and the
excitation curves for the production of the various iodine isbtopes deter-
mined. By this means, it was Qonclgded that the antimony contamination
would have to constitute an excessive fraction of the tin target, which,
in view of the purity of the tin, rules out the possibilify bf ﬁhe“production

of iodine in the observed yields from antimony contamination.
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A tentative conclusion that has been drawn from;thefdesériPéd
results is that the charge incrégse"§f>thrée may}bé dﬁeg#b,ﬁbe;ﬁéisgicn
of a lithium isotope from a tin nucleus as a result of a—bombardﬁent‘and
the capture of this lithium by another tin nucleus with the resultant

production of an iodine isotope,

Information Divisien
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