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ABSTRACT
 

A brief qualitative discussion is presented indicating why it appears useful to 

perform tests at NAL on total absorption detectors. The possibility of detecting 

neutral radiations is emphasized. 

I expect that there may be many applications of the total absorption technique 

for measurement of particle or photon energies at the National Accelerator Labora

tory. For this reason I believe it will be worthwhile to conduct a series of short 

experiments, perhaps parasitically, in which the response of total absorption shower 

cascade (TASC) and total absorption nuclear cascade (TANC) detectors can be studied 

as a function of energy, particle, escaping energy losses, useful detector solid 

angles, etc. it is important to recognize that the total absorption technique is just 

as applicable to neutral particles as it is to charged particles. This could be a 

decisive matter for NAL experiments. 

The electron beam will allow excellent measurements to be made, e. g., with 

Nal(TI ) scintillation TASC detectors, and PbF 2 and lead-glass Cerenkov TASC 

detectors. I believe it will be possible in the former case to reach resolution figures 

(FWHM) approaching 0.1% at energies of the order of 100 BeV in detectors quite small 

in size--of the order of 3 or 4 cubic feet in volume. it will be very useful and desir

able to use the NAL electron beam for testing these expectations. 

it is possible to make theoretical Monte Carlo calculations and compare them 

with the observed measurements. If there is agreement between theory and experi

ment it will be possible to use the theory with confidence at higher energies, or 

possibly for the different configurations of total absorption devices. If agreement is 

lacking this could mean that energy is escaping in some unanticipated form and this 

would be interesting in its own right. Thus it may be advisable to carry out such 

tests in the electron beam. 

High-energy muon interactions can also be investigated in total absorption 

devices. By far the largest number of muon interactions will be of the simple 
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Bethe-Heitler energy loss type. However, there will be an occasional event in which 

a large energy loss will take place. Such events can be studied with precision in 

both TA8C and TANC detectors. 

In the case of total absorption nuclear cascade (TANC) detectors it seems 

desirable to make tests with the proton, pion, kaon, neutral kaon, neutron, anti

particle, etc , , beams at NAL in a manner quite similar to the total absorption shower 

cascade (TA8C) tests. Note that neutral particles are detected just as well as charged 

particles. In this case resolutions (FWHM) of a few percent are expected, but again 

it is not known if this prediction will be realized, or if there are unanticipated loss 

mechanisms at higher energies. In the latter case there will be a real physical 

interest in carrying out these tests in the NAL primary and secondary beams. 

The last point 1 wish to make is that there may be some way of discriminating 

between particle types by using total absorption devices made with a laminar con

struction. It will be very useful to make such tests at high energies. 
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