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DISCLAIMER 
 

This report was prepared as an account of work sponsored by an 
agency of the United States Government.  Neither the United States 
Government nor any agency Thereof, nor any of their employees, 
makes any warranty, express or implied, or assumes any legal 
liability or responsibility for the accuracy, completeness, or 
usefulness of any information, apparatus, product, or process 
disclosed, or represents that its use would not infringe privately 
owned rights.  Reference herein to any specific commercial product, 
process, or service by trade name, trademark, manufacturer, or 
otherwise does not necessarily constitute or imply its endorsement, 
recommendation, or favoring by the United States Government or any 
agency thereof.  The views and opinions of authors expressed herein 
do not necessarily state or reflect those of the United States 
Government or any agency thereof. 
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A 1964 COMPUTER RUN ON A LASER-IMPLODED CAPSULE 

Ray E.  Kidder 

-. 

The e a r l i e s t  computer run  on a laser-imploded.,capsule, of which I have 

good records ( I  have the  complete machine-dated computer p r i n t o u t s )  i s  a run  

designated WAZER Alchemy 7b, dated J u l y  2, 1964. As the name suggests, t h i s  

problem was run  on the  WAZER computer code. 

c a t i o n  of an e a r l i e r  3 - t e m p e r a t u r e  code . '  

Th is  code o r i g i n a t e d  as a m o d i f i -  

An u n c l a s s i f i e d  v e r s i o n  

of WAZER was publ ished i n  the  open l i t e r a t u r e  f o u r  and a h a l f  years l a t e r .  

WAZER Alchemy 7b (WA-7b) i s  a WAZER c a l c u l a t i o n  o f  a l a s e r - d r i v e n  

micro- implos ion o f  a spher ica l  capsule c o n s i s t i n g  o f  a t h i n  go ld  pusher sur-  

rounded by a t h i c k  ( f rozen)  deuterium ab la to r .  The p roper t i es  o f  the  t a r g e t  

capsule and the shape o f  the l a s e r  pu lse used t o  i r r a d i a t e  i t  a r e  descr ibed 

i n  Appendix 1. 

A spher ica l ly -convergent  l a s e r  pu lse  w i t h  an energy o f  500 k i l o j o u l e s  

and a du ra t i on  o f  4 nanoseconds i s  focused on the  capsule i n  vacuo. The 

l a s e r  l i g h t  i s  absorbed (subson ica l l y )  i n  the  ou te r  p o r t i o n  o f  t he  deuter ium 

ab la to r ,  heat ing  i t  t o  a h igh  temperature and d r i v i n g  a s t rong  shock inward. 

This  s t rong shock r e s u l t s  from the  v i o l e n t  b low-o f f  o f  t he  laser-heated 

a b l a t o r  i n  accordance w i t h  the  rocke t  p r i n c i p l e .  

s t r i k e s  the  go ld  pusher, impar t ing  t o  i t  an inward v e l o c i t y  o f  200 k i lometers  

per  second, a s u f f i c i e n t l y  powerful  implos ion t o  i g n i t e  and burn e f f i c i e n t l y  

the  DT gas contained w i t h i n  it. (The dense-pusher implos ion v e l o c i t y  c r i t e -  

r i o n  o f  200 k i lometers per  second had been es tab l i shed e a r l i e r  by ca l cu la t i ons  

w i t h  con f igu ra t i ons  such as those considered i n  WAZER Alchemy 7b.) 

The inward-moving shock then 
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Assuming a fuel b u r n - u p  o f  65% ( the imploded gold pusher improves the 

burn  efficiency by actively tamping the highly compressed fuel)  the thermo- 

nuclear energy yield of the Alchemy 7b capsule i s  2.5 megajoules, f ive times 

the energy of the laser  pulse used to  implode the capsule. 

multiplication factor  o f  5 was predicted t o  be the resu l t  o f  i r r a d i a t i n g  this 

capsule w i t h  a non-tailored, 500 kilojoule, 4 nanosecond laser  pulse. 

T h a t  i s ,  an energy t- 
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8 C. LASER PUJ,SE SI-WE. 

Laser Pulse Energy: 0 .5  negajoules. 

L a s e r  Pulse h i ra t ion :  4 nanoseconds. 

Peak Laser Power: 1.26 wAs. 
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