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PULSED NEUTRON EXPERIMENTS IN THE STUDENT LABORATORY* 

Lawrence Ruby 

Department of Nuclear Engineering, and Lawrence Radiation Laboratory 
University of California, Berkeley, California 

A relatively simple pulsed neutron generator 1  is utilized as part of a two-

semester course in radiation instrumentation and reactor training. The device 

consists essentially of a continuously-pumped gas discharge tube, the anode of 

which is pulsed for 3p.sec at up to 150 kv, with a repetition rate of 60 pps. •A 

standard accelerator target of tritium occluded in titanium is used to produce 

lx 10 8  neutrons/sec from the H 3  (d, n) He 4  reaction. A. considerable amount 

of effort has gone into making the apparatus both safe and student-proof. 

To measure lifetimes, the signal from the detector is fed ultimately into 

two scalers, both of which are controlled by a double-gate generator. One 

scaler, used for normalizing purposes, is sensitive only during a gate having 

a fixed delay from the neutron burst 9  while the other is sensitive only during a 

gate whose delay from the neutron burst can be varied. Cost of the apparatus, 

not including a scope and tritiuni monitor, Is $8,J0 for the neutron generator.  

and $3,400 for the counting equipment. 

Detailed instructions have been prepared for an introductory experiment 

in which the lifetime of thermal neutrons in a cylindrical water medium is 

measured for different bucklings. Following this, the students have proposed 

variations involving different geornetrs and other media. The experiments 

provide a valuable introduction to vacuum practice, lifetime measurements, 

and to many of theroblems encountered in the use of more complicated 

accelerator-type pulsed neutron generators in research. 

1 J.D. Gow and L. Ruby, Rev. Sci. Inst. 30, 	(1959). 

* 
.'Rork was done under the auspices of the U. S. Atomic Energy Commission. 




