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Abstract 

We report the first measurements of the angular and energy spectrum 

of RA electrons and the first experiments on D„ gas. 

Progress Report 

The past three months have marked the collection of a great deal 

of data on the interaction of a powerful laser beam with an indepen

dently produced shock front. We have obtained the first'information 

on the electron energy spectrum and the electron angular spectrum. The 

energy spectrum falls steeply with energy in the range we are able to 

observe, i.e., above 5 keV. It extrapolates backward to an electron 

temperature less than 1 keV. Therefore, the bulk of the electron spec

trum is not accessible to us at present. 

The angular spectrum is rather broad, covering a range which is 

plus or minus 30° from the axis of the shock tube. This result is very 

surprising, since it was anticipated that the resonantly accelerated 

electrons would be moving within + 6° of the density gradient of the 

shock. It is too early to interpret this result, but it may be evidence 

of strong density profile modification in the portion of the shock front 

interacting with the beam. 

In addition, we have now collected our first data on deuterium gas 

instead of hydrogen gas which we were using perviously. There is a 

marked increase in the fast electron acceleration, possibly stemming 

from reduced profile modification due to the reduced ion sound speed. 



We are pleased to say that we have just received capital equipment 

funding from NSF to purchase a high pressure CO- amplifier, which will 

permit us to extend these experiments to pulse durations as low as 

30 psec and to increase the peak power significantly. This should per

mit us to freeze the plasma motion and reduce density profile modifica

tion. Moreover, the peak power improvement will increase the fast 

electron energy so that more of the spectrum becomes amenable to obser

vation . 


