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Io Excitation Functiod for Photoneutron Productiono Lo Wo 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 

£'unction for neutron production.. Four proces·ses must be considered: 

1 .. Resonance absorption of gammas o The curve is sharply peaked at about 15 

Mev for. most elements studies., 

2o:Photoelectric effecto 

JoMeson reproduction. 

4einteraction between meson and photon currents in the nucleus or virtual 

meson productiono ',rhe threshold in this case may be lower than for the third 

processo 

The neutrons were detected with a BF3 long proportional counter surrounded 

by paraffino No' background problem was encountered since the discriminator level 

could be set to eliminate all but the neutron pulseso Diffusion of the neutrons 

in the paraffin and the resolving time of the counter were such that a sharp beam 

pulse could be used .. Different energies used in the study were obtained.by cut-

ting off the rf at various fractions of the peak field.. Corrections were made for 

target thickness (the consensus of Gpinion 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;S. Mev using thep +activity from the C.u63 ("f ,n) 

eu62 reactiono The normalization agreed with those made by using the"'~'; n, reactions 

in deuterium and carbono Statistics were very good; 3,000 - 10,000 counts were 
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obtained for each data pointo Itandom systematic errors··aueh as magnetic regula-

tion and fluctuations in. the Nunan monitoring meter amount to less than 2 percento 

Overlap in the spectra £or different energies was eliminated by the photon dif-
., 

ference methodo The 9urVes for all the elements studies look essenti~ the sameo 

Data for tantalum are given in Figures 1 and 2o 

.. , 
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II. Multiple Meson Productiono Mo Ruderman 

The solution of the equation of motion of the nucleon spin in.the pres-

ence of a strong transient external force indicates that, for a sufficiently 
' 

energetic interactioni most .o.f the t.ra.nsferred Energy goes into kinetic energy of 

spin rotation (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 energyg 

L~"""'-~ 

I is the moment of inertiao The number of emitted mesons is n= L/n.. Taking for 

the isobar level separation the results of s.r.mmetrical pseudoscalar meson theory 

fitted to give a first excited state at~ 300 Mev.: n--2 V E/Mc2 •. ..;This is very 

close to the results of FermiBs modelg n.,......lo4 V E/Mc2. o If, following Fermi, 

it is assumed that in a very high energy collision the collision-products are de= 

ter.miried by their statistical weights, the possibility of isobar production should 

therefore be. includedo. For center=o£-=mass energy W >)100 Mc2 they have little 

effect.. At higher energies they dominate because.· of their .high spin and charge 

degeneracy., The meson multiplicity is""'"'0.65(W/Mc2) ?111• The· ratio of a.nti-

2 2 1/2 2 2 4/11 protons .to mesons is (0.07) exp (.,.2Mc /kT) (Me /kT) , and (kT/Mc )-.. (W/Mc ) 

(Ool2) >>·I.. The inclusion of isobars keeps this ratio small with a maximum near 

2 
kT/Mc ,-...J 1. 
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Figure 1. 
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TOTAL PHOTONEUTRON YIELD FROM To 
IN BARNS vs. GAMMA ENERGY IN MEV 

E MEV 

Figure 2. 
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