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SUMMARY OF THE RESEARCH PROGRESS MEETING OF APRIL 17, 1952

by \
Bonnie E, Cushman -

) ) "\’
I, Excitation Function for Photoneutron Production. L. W. Jones.

The idea; advanced by Leonard Eyges, that an appreciable part of photo-
neutron production is due to high energy quanta has been investigated at the Berk-
eley synchrotron., Twelve elements were studied in an effort to find an excitation
function‘for neutron production, Four processes must be considered:

l.Resonance absorption of gammas, The curve is sharply peaked at about 15
Mev for most élements studies,

2.Photoelectric effect,
e 3,.Meson reproduction.

4eoInteraction betﬁeen.meson and photon currents in the nucleus or #irtual
meson production. The threshold in this case'may be lower than for the third
prdcesso

| Thenneutrons wéré detected with aiBFé long proportional counter surrounded
by'paraffiho ﬁo‘background problem was encounﬁered since the discriminator level
could be set to eliminate all but the neutron pulses, Diffusion of the neutrons
in the paraffin and the resolving time of the. counter were such that a sharp beam
pulse could be useqa Different energies used in the study were obtained by cut-
ting off the rf at varioﬁs fractions of the peak field. Corfections were made for
target thickness (the.cohsensus of epinion is that the best spectra to use in this
type of experiment are.those from thin targets). The yields at the different .
energies were normalized to .16'05“.‘ Mev using the ﬁ-v— activity from the C_u63 (v sn)
Cu62 reaction, The normalization agreed with those made by using the ¥)n, reactions .

in deuterium and carbon, Statistics were very good; 3,000 - 10,000 counts were
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.obtainéd for each data point. Réndom systematic efrofs”énéh as magnetic regula-

tion and fluctuations in the Nunan monitoring meter\amount to less than 2 pércent.
Overlap in the spectra fér different energies was eliminated by the photoh diff
ference method, The éur?és forvall the eleménts stﬁdies loék'esseﬁtially the same,

Data for tantalum are given in Figures 1 and 2,

RV



et o . UCRL~1775
o =h= Uneclassified=Physics Distribution

The solution of the equation of motion of the nucleon spin in the pres-
ence of a strong transient external force indicates t hat, for a sufficiéntly
| | energetic,.interaction;[ most of the transferred energy goes into kinetic energy of -
spin rotatibn' (isobar excitation) rather than into immediate meson emission. The
isobar subsequently decays to the ground state with multiple emission. The an-.
gular momentum is related to the excitation energys

L~ \21E

I is the moment of inertia. The number boi' emitted mesons is n=1L/n. Taking for
the isobar level separation the fesults of symmetrical pseudoscalar meson theory
fitted to give a first excited state at ~ 300 Mevs - r;ff‘Z VE/McZ. M'I'his is very
close to the results of Fermi'!s model; ,n.Nij.l.; \ ‘E/Mctm. . If, following Fermi,
it is assumed 'that'--in a very high energy collision .th‘.e' collision products are de=
termined by their statistical weights, the possibility of isobar prdduction should

theref_or"e be included.. For center-of-mass energy W »»100 Mcz

they have little
effect. At higﬁer energies they dominate because-of their high spin énd charge
degeneracy. The meson multiplicityist.éS_(,;W/Mczi) 9/ ll“. The ratio of anti-
protons to mesons is (0;07), exp (?ZMcg/kT) (Mcz/kT)l/?, and (kT/Mc2)~(W/_Mcz)h/ 1
(0.12) >>1, The inclusion of isobars keeps this ratio small with a maximum near

*

kT/ MG2~ l.
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