
harmed through exposure to radiation, and how these injured cells r ecover 
in ce r ta in condit ions. The s tudies have been going on for many y e a r s and 
w e r e pa r t i cu la r ly s t imulated as a re su l t of the d i scovery that most of the 
radia t ion effects on living m a t e r i a l a r e due to sho r t - l i ved toxic p roduc t s 
in i r rad ia ted water . This has been demonst ra ted by the fact, for example, 
that bac t e r i a i r r ad ia t ed in sa l t solution a r e sl ightly m o r e sens i t ive to 
X - r a y s than bac te r ia in broth, where these radiat ion products a r e neu t r a ­
l ized. F r o m this bas i s r e s e a r c h has expanded and p r o g r e s s e d . 

Scient is ts from th i r t een Member States of the Agency, toge the r with 
r e p r e s e n t a t i v e s and o b s e r v e r s from EURATOM and a number of nat ional 
r e s e a r c h inst i tutes were p resen t for the meet ing. Among them were such 
leading pioneer w o r k e r s in radia t ion biology and protec t ion as Z.M. Bacq 
(Belgium), A. Kusin (USSR), P . Alexander (UK) and A. Hol laender (USA). 

At the end of the meet ing, the panel adopted a repor t indicating the 
mos t p romis ing a r e a s of fur ther r e s e a r c h and making recommendat ion to 
the Agency on future ac t iv i t ies in rad ia t ion biology and i t s p r a c t i c a l 
appl ica t ions . 

WHEN THE CHAIN REACTION 
STARTED 

It was 2 December 1942. Just as the band of 
distinguished scientists were waiting for the world' s first 
chain reaction to start in the first atomic pile Enrico Fermi 
looked at his watch and said "Gentlemen, time' for lunch". 
This incident was part of the first-hand story related to 
members of the Agency staff on 3 September this year by 
Professor Herbert L. Anderson of Chicago University, one 
of the team engaged in the project. 

P ro fe s so r Anderson 's connection with the h is tor ic event began with an 
encounter in January 1939 with Niels Bohr, who was excited about news given 
him by Lise Mei tner and Otto F r i s c h . This init iated a long col labora t ion 
with Fe rmi , which led to the setting up of an experiment proving that fission 
took place, and eventually the construction in a squash racke ts court of the 
first atomic pile in which a self-sustaining chain react ion was proved to be 
possible . 
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Enrico Fermi lecturing on nuclear forces. Chicago 1952. 
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Professor Anderson performing a cyclotron experiment during early research on uranium atoms. 

The story of the three years before the actual event was one of exciting 
developments resulting from work in a number of different centres , meetings 
with Government and a rmy author i t ies , and steady p r o g r e s s towards the 
moment when it was proved that the energy within the nucleus of an a tom 
could be both r e l ea sed and control led. 

Professor Anderson recalled that at that time engineers of the Manhattan 
District Project were responsible for construction of the pile, and Fe rmi had 
received pe rmiss ion for it to be built in the West Stand of the University of 
Chicago campus . L a y e r s of graphi te were s teadi ly built up containing at 
intervals layers of uranium metal and uranium oxide. P r o g r e s s was c a r e ­
fully recorded until 1 December 1942 Fe rmi , who throughout the whole p r o ­
ject was completely confident of success , decided that on the following day 
cr i t ical i ty could be achieved. So exact had been his calculat ions that well 
before this he was able to predict almost exactly the point at which the r e ­
action would become se l f - sus ta in ing . On the night of 1 December he left 
Anderson in charge with instructions not to take any action during the night. 

"I have to confess" said P ro fe s so r Anderson "that the temptat ion that 
night to see whether the chain react ion could be set in motion for the first 
time was enormous". The following day representat ives of a large American 
firm happened to be in Chicago. Major-General L. R. Groves, who was in 

34 



command of the Governmen t ' s a tomic p r o g r a m m e at the t ime , wanted to 
involve American f i rms in the construction of r eac to r s , and Fe rmi himself, 
who seemed completely unworried, wanted to make the most of the occasion. 
He ass igned a m e m b e r of the group to handle the cadmium rods used for 
control purposes and others to watch the ins t ruments , while the res t of the 
party sat where they could see the counters which measured neutron activity. 
The control rod was withdrawn and at each stage F e r m i explained what was 
happening. The point came when the neutron counters were clicking faster 
and the graph l ine cl imbing; at this moment the automat ic safety rod, d e ­
l iberately set at a low point, came into operation. It was then that F e r m i , 
who always kept to a t imetable , decided it was t ime for food. 

After lunch, during which F e r m i and his colleagues talked about any­
thing but the experiment in p rogress , the operation began again. Eventually 
F e r m i said "Pull out the rod another foot and this t ime the chain reac t ion 
will be in p r o g r e s s " . 

Now the clicking of the counters became more and more rapid until the 
sound became a lmos t a r o a r , and it was imposs ib le to d is t inguish s ingle 
cl icks any m o r e . Some people began to wonder how F e r m i knew he could 
stop the reac t ion , but F e r m i was calmly continuing his ca lcu la t ions . All 
eyes were on the safety cont ro l s and on the man opera t ing t h e m . At las t 
F e r m i calmly said "Well, zip in". The rods went in, the noise died down, 
everyone sighed with relief, and the realization came that a great event had 
taken place. 

One of the questions afterwards was why no photographs had been taken 
of the occasion and P r o f e s s o r Anderson pointed out that at the t ime eve ry ­
thing was completely s ec re t and s t r ic t ru les were applied. His own scientific 
paper on the event had to be held back until secrecy could be relaxed. The 
only official p i c tu res taken were while some of the l a y e r s w e r e being i n ­
stalled. To another question as to whether safety measurements were taken 
of radiation, he said they were all well aware of the situation. The activity 
was so low that Fe rmi considered the heat generated was only enough to boil 
an egg and at no time was any large amount of activity built up. 
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