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COVER: 
A forerunner of the modern com- 
puter-invented by Enrico Fermi- 
was recently unearthed during an 
office move at the Laboratory. Story 
begins on page 7. 





Bengt Carlson, N.C. Metropolis and L. D. P. King, who 
used the Fermiac some 18 years ago, suggested it be 
placed in LASL’s science museum. 

Ferniiac . . . 
continued from preceding page 

mer T-Division leader and now Laboratory con- 
sultant, the first scientists to use the Fermiac, form- 
ulated various types of calculations by the Monte: 
Carlo method. 

Ulam had first suggested a statistical method for 
handling neutron problems in 1946. With fast elec- 
tronic computers on the horizon, it seemed to be a 
practical method for studying the behavior of col- 
lections of neutrons. Early in 1947, John von Neu- 
mann, professor of mathematics at the Institute 
for Advanced Study and Laboratory consultant, 
worked out a step-by-step procedure for such calcu- 
lations. 

“This meant generating individual neutron his- 
tories as dictated by random mechanisms-a difficult 
problem in itself,” Metropolis explained. “Thus, 
neutrons could have different velocities and coultl 
pass through a variety of heterogeneous materials 
of any shape or density. Each neutron could be ab- 
sorbed, cause fission or change its velocity or direc- 
tion according to predetermined computed or mea- 
sured probability. I n  essence, the ‘fate’ of a large 
number of neutrons could be followed in detail 
from birth to capture or escape from a given system.” 

But there was a lull in the utirization of the 
ENIAC (electronic numeral integrator and com- 
putor) which was under development by Aberdeen 
Proving Grounds on contract with the University 
of Pennsylvania and was being moved from Phila- 
delphia to Aberdeen. 

This is when Fermi came to the rescue. A mem- 
ber of the Laboratory staff during the war years, he 
had returned to the University of Chicago but con- 
tinued to serve as a consultant for LASL. So when 

he made his customary summer visit in 1947, he 
found the LASL men frustrated at having a com- 
puter technique and nu appropriate computer on 
which to use it. 

“But Fermi’s agile mind was accustomed to com- 
ing up with solutions for the most difficult problems, 
and this was no exception,” King recalls. “He sug- 
gested making a quick and inexpensive mechanical 
device which would provide at least some answers 
using the Monte Carlo method for treating neutron 
sys terns. 

“During the war years when Fermi resided at  Los 
Alamos and was in charge of F Division, he was 
accustomed to coming down to Omega Site almost 
every day. He used the Water Boiler reactor and 
Omega Site as sort of a relief valve from the press- 
ing discussions and theoretical work going on in  the 
main technical area. It was therefore quite natural 
that he would turn here to get something made that 
was very close to his heart,” said King. 

It was at a family picnic in Santa Clara Canyon 
that Fermi and King first discussed the possibilities 
of such a device. 

“Fermi obviously had something on his mind, for 
no sooner had we deposited our respective families 
on a nice, grassy picnic spot next to the stream than 
he suggested we walk along the canyon,” King said. 

“The idea of applying some sort of a moveable 
mechanical device to follow hypothetical neutron 
tracks as they progressed through various material 
regions was quite new to me. He therefore had to do 
considerable explaining. In  his usual clear, simple 
manner he explained the whole scheme in detail, 
starting with an explanation of the Monte Carlo 
method as applied to neutronics. 

“It  was a memorable occasion for me to walk and 
talk for over an hour with this great man in the 
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Enrico Fermi and 1. D. P. King chat ut 
a 1946 party. 

Fermiac, on its museum mounting, was 
quite an attraction in T-1. King chats 
with I-’I Group Leader Bengt Carlson 
as Fred House, Paul Harper and Tom 
Jordan look on. 
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Stan Ulam, who in 1946 suggested 
a method for handling neutron 
problems on a computer, holds the 
first “computer” used for that pur- 
pose. 

Fermiac . . . 
continued from preceding page 

gion is fissionable. T h e  details of these interactions 
in turn were based on statistical considerations re- 
flecting the experimental and theoretical knowledge 
of such processes. 

The third step in following the “fate” of each neu- 
tron depends on the specific outcome of the first 
two steps: 

If the collision is elastic, the direction of motions 
of thc neutrons is the only change, and the neutron 
is again followed to its next collision site. 

If the collision results in an inelastic scattering 
event, the neutron undergoes a change in both direc- 
tion and speed, and again the new motion is fol- 
lowed to the next collision. 

If the neutron collision leads to fission, the his- 
tory of this particular neutron i s  terminated. How- 
ever, the several neutrons of the new generation 

created by the fission process are separately followed 
in a similar manner. I n  this way a “geneology” for 
each of the source neutrons is established. 

If the neutron crosses the outer boundary, it is 
considered to have escaped, and its history is termi- 
nated. 

From a large collection of these geneologies the 
behavior of the physical system may be inferred 
-that is, whether the weapon or reactor design 
under consideration is a critical, subcritical, or a 
supercritical assembly, King explained. His more 
detailed explanation of how the Fermiac operates 
is on the following page. 

Said King, “The trolley is one more example of 
Fermi’s genius to come up with a solution to a 
then-difficult problem. He had a fantastic ability to 
comprehend, digest and simplify any challenging 
theoretical problem and devise simple experiments 
to supply answers to unknown quantities.” 
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