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ABSTRACT 

lt is pointed out that elastic electron scattering experiments at 100 Bev at 
Z

qZ 10 (BeV/c)Z and ZO (BeV/cl are probably too difficult to perform at the National 

Accelerator Laboratory. On the other hand, at low qZ values and at lower energies, 
7/sec,

a further study should be made. If the beam intensity can be improved above 10

there should be a reinvestigation of the desirability of carrying out elastic scattering 

experiments at NAL. 

A few sample calculations for possible electron scattering experiments have 

been made using the properties of the proposed NAL electron beam at a nominal beam 
Z 

energy of 100 BeV. Two values of qZ were studied, viz. 10 (BeV/cl and ZO (BeV/c)Z, 

since these values of momentum transfer are of interest in comparing new form factors 

with DESY and SLAC measurements. 
Z Z

At 100 BeV and qZ = 10 (BeV/cl and ZO (BeV/cl the elastic cross sections are 
34cmZ/sr 35cmZ/sr

approximately 6.9 x 10- and 1. 38 x 10- respectively, assuming 

that the presently known form factors can be used at 100 BeV. The electron scat

tering angles are 3Z. 8 mrad and 47.6 mrad respectively. Let us assume that we can 

use a total absorption detector (say, PbFZ) in the form of an annular ring lying about 

the incident beam. Let the thickness of the ring be 10 ern and the mean radius 10 crn.. 

A detector distance of 3.0 meters will satisfy the angular scattering conditions at the 
Z

smaller angle and will correspond to a solid angle of approximately 10- sr. 
7

With a beam intensity of 10 electrons/ sec and a liquid hydrogen target of 

thickness 1 meter, a counting rate of about 15 events a day could be achieved at 
Z

qZ 10 (BeV/cr The rate would be lower at qZ = ZO (BeV/cl by a factor of about 

50. 

We have assumed the very best conditions in the calculations indicated. For 

example, we assume that the elastic peak could be resolved by a PbFZ detector with, 

say 10/0 (or better) energy resolution. Perhaps the event could be recognized as truly 

elastic by detecting, in coincidence, the recoil proton with a second annular counter 
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at an angle near 30 '. We have also assumed no competitive events for which dis

crimination need be made and have not been concerned with matching the kinematics 

of scattered energy values to the angular size of the detector. 

Even so, the counting rates deduced above do not seem to suggest a useful 

program that could be pursued at NAL. Of course, some unknown but dramatic new 

effect at high energies could change this situation, but we have no reason to expect 

such a behavior. 

On the other hand, the inelastic scattering cross sections should be considerably 

higher and probably warrant investigation at NA L energies. ,', 

The muon beam may allow a higher counting rate by a factor of 10 or so in a 

muon elastic scattering experiment. However, the larger size of the beam and the 

difficulty in measuring the scattered muon's energy precisely militate against small 

annular detectors, and I believe an actual experiment to measure elastic form factors 

would be impressively difficult. 

If low q2 values, such as 1 (BeV/ cl are of interest, I believe that suitable 

measurements might be made at high NAL energies. This matter should probably 

receive more attention, both for electrons and muons. 

Needless to say, the whole question should be re-examined if the electron beam 
7

intensity should exceed 10 electrons/ second. 

'l'--------------------
Dr. L. Hand is considering this possibility. 
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