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ana avaiiarxe equipmer."C ana mai:eriaxs lor one fulfillment 
^.rimary object. In particular, it Is assumed that those e::̂  
.-..ents v;hich are expected to result in lefinite and specific 
infcreation aiding in the design and construction of the ::ad^et 
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;ake Lrecedence over a, others; in fact, that this criterion is 
so stron • that ether ty]:e3 of experiment should not he attempted 
unless it is evident that there are no lirectly pertinert experi
ments left unstarted vdiich could he done by the personnel or with 
the equipment involved. -1 7̂ 0 r kin ,-,4-1 
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i:acis as outlined above does 
eneral exoerimentation, but not minimize the value ^ainea 

merely emphasizes the fact that the probability of obtainin 
useful results is ^reater if the specific use of the results can 
be seen a priori. 

For the purpose of illustration, a number of experiments 
have been divided into two categories, viz: (i) Those vdiich, in 
the opinion of the v;riter, deserve increased effort, and (3) ^ 
those ?;hich, in his opinion, should be dropped or curtailed in order 
to put more effort on those in class (A). It must be pointed out 
that all of the reasons vihy certain experiments are in progress 
v/hile others*are not, probably are not hnovm to the v;riter. Also, 
that the details of experiments in progress are easier to see and 
tneir results easier to evaluate than those of prospective experi
ments, so that a few items in ^roup (A) mentioned in general terms 
may require many pian-months of experimentation and may be divided 
into many sub-experiments, vdiereas many small experiments are 
mentioned explicitly in part (B). 

The ^reat majority of experiments in progress have un]_uestioned 
value and are not mentioned here. hovjever,_^||^ts in many cases 
might be speeded by additional personji 
be transferred from experiments 
m group h ) . That is, the 
should not necessarily be t h a i i ^ 

iment v;hich could 
^^.ossibly mentioned 
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a ^e ;er'-.l crit lcis;[i ,r .-3re a : s too many e. ^'^rii.entc v.hose 
are not thou ht ^^c cu ie iu l j -y , S u - f l c i j n t l ; in aivc^-ce to 

ood , roc5^ i . : es sn^ ecui u.ent. This i s svident from the 
t h i r d of the ^ob Ox'-Lers comin^ lo the e l e c t r o n i c s shop 

^ob com^letiicn in l e s s than ten -ays in s^ i te of the 
e r sonns l t h t t t i - l s i s a min-

11 - t e s t ed equipment. 
-_._^ „ ^^ ^^^„^ .„ ^..-^^„ .^^ ...„ ^.. ̂  . ience cf e i t l er prcci a s -
t l n a t i o n or " f l a s h - i n - t h e - p a n " exper iments . 
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u -e l l -pub l i c ized c p i a i c n of the sho^ ^ersonns 
imUij p e r i o l f o r the prouuci;ion of sound, wel 
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.-1 more 
natjral tendency of our v-ell-trained sta 
above that re^uireJ for the imm 
tangent either because cf the intrinsic interest or in the hope of 
finding a general law and (ill) to do a secord relate! exjeriment 
of little value for the project, meiely because a suitable apparatus 
has been set up or a new material has come alon."- "̂'-.fiRA thin̂ .q 
rei^uire continued vigilance 
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y a matter of opinion. Such points chojld have the benefit 
of the combined Judgement of many minds. In this category we must 
include also, certain measurements made at the request cf the 
I'heoretical division, j^ecision v/hether cr not to make these measure
ments should be made on the basis of our fundamental criterion. 
It should be kept in mind too that,had Fermi waited for the neasure-
mencs of all the cross-sections involved and the theoretical 
calculations, it is probable that we would not yet have had a 
reacting pile. 

The lists of experiments given below are taken entirely from 
Physics Division work and are not exhaustive for this division. 
The intention is to illustrate the general principles. The vvriter 
feels that much longer lists could easily be made if the work of 
some other Divisions were considered. It is protably true that 
in the majority of cases listed, 
because it is too late. 

the coaiments are cf no value 

In spite of being a group leader and a member of the coordin-
council, the writer has practically no knov^ledge of experimer 

contem|.lated or being instrumented or even beinj: rerfcrmed until 
a ting nt s 

a report on the progress or results appears, ne 
through the back door of job orders. It seems- th 
is a misnomer if the council does not coo 
whole project, i.e. consider and pass 
relative desirability of all proposed ̂ ^^^jpCf:^ts ana 
experiments to fill out gaps. At pres?ST, the 
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T,e are 
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-ear to 

to do 
would 

L eed i s f e l t for a deta i led plan of '.diat T,e are atte.aptin to 
including well defined inter..iediate object ives , S;ch a plan 

ive r i s e to su_ es t i^ns on ,:ertinent ex:eriments and ..ould h 
confine the ;;ork to the e s c e u t i a l s , xn pa r t i cu l a r , i t v;ould hel^^ 
us in the dx^-erimental Physics ^^Ivision, to keep in mind that our 
;\ork should be in the nature of nuclear engineering ra ther than 
academic. Let Chicago have a l l the fun of doin the eneral infor-
mation ana academic eX|.erimentG, -.'e are here to build a oad^et. 
Zvery pro_osea experiment should be wri t ten up in suff icient d e t a i l 
for n.embers of the staff to be able to .so tne Joints 
and evaluate 
i 

f̂  •le Vn'orth of the experiment. 
essential 

he results of calculat-

council is too unvdeldy to consider them all, at least the existance 
and title cf each vvrite-up could be announced and in ŝ :3cial cases, 
com^mittees could be appointed to look into the desirability of the 
proposals. Such a procedure should reduce any tendency toward un-
hnowin-^ duolication, should :roduce many valuable su-'^estions as 
to experimental details and __;enerally keep us on the ball. 
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The writer feels that the time has come for a real be 
of a shift in emphasis in the Physics hivision rom differential 

roups 

type toward inte -ral type experiments. It is thou^bt that this 
should be accomplished by assignment of these experiments to g 
or individuals already here and conversant vdth the vvhole problem 
rather than by keepin^ them on the less useful .differential experi
ments and bringing new men to the project for the new work. 
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1. Experiments dealing with auxiliary mechanisms of the gadget. 

^a. Ignition mechanism in the ^un method. Although the 
.necessity for.such a mechanism has been .known for many months 
|;and much 
nhat the 

general talk about it rias 
Letails of measurement of 

een heard, it is only today 
the neutron emission from 
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ron emission during the period of a'ssembly, 

ete seating. Even ncv;, the proble 
I the Division by the Ordnance 
assemble parts containing igni._ 
s, these measurements vdll be V!̂' 
and no douit will le attempted with 
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asse: l e ] meas>..rin „ j _ ^ UNCLASSIREO 
hucle?-. r" 0, ..uciear ignition in i.plosion. Foscilly stsp-ly-s':e^: 

/^ experiments ;dth "tracer" materials could be \:iv^^. In an. 
t case, detecting e:iUi_.;aeut needs careful consideraticn and 
^ ex,erimentation. 

c. Preliminary ex.^eriments on the effects of the .ssemcxy 
of segments of a tamper, etc, so that techniques and equi.c-

for critical size determinaticns. 

^v 

_ - _ 1̂  _ 

( ment will be reauy for critical size determinaticns. In 
particular, an augmented program of instrumentation for time 
scale measurements, both the modulated and unmoaulated tyjes. 
Instrumentation, technique -levelcpnent, and especially thoj^ht 
should be pushed on measurements on super critical masses 
rendered sub-critical by absorbers or by other means. 

2. Experimental development of small volume neutron detectors 
ana measurement of the perturbations produced by them under 
various geometries. Some work being done on this, but it 
seems that the efforts in this direction should be _^reatly 
increased in order to measure neutron distributions throughoi 
tampers, mixtures, etc., 

3. Experiments on measurements of neutron distributions in both 
homogeneous and hetero -eneous mixtures. V/e need to know how 
and have equipment ready for determining critical masses by 
Feynman^s metfxod by the time the material is at hand, how 
nearly homogeneous is it necessary to make the mixture, how 
is it to be done? 

' A 

4. a. Physical experimentation in the medical group. Although 
there is a large group of Physicists in this type of work 
associated with the Chicago project, there are some specific 
problems'at this project with which they will have no occasion 
.to deal. For examples, the problem of personnel protection in 
handling large quantities of 49 in dry, powderei or other 
forms, and protection during and alter explosions in vjhich 
sizeable quantities of radioactive material are used. ',Ve are 

/ faced wLth both of these problems now without suitable detection 
'• equipment'. 

b. Consideration should be given to the question as to yj-hether 
or not there are useful experiments v/hich'could te^ ic jormed to 
aid in est imating the radioact ive biologicaL-A|^jS5^fl'i'jan 
explosion. The wide range and great i ^ ' jCVS^^i f l^^ i l l u s 
t ra ted in repor ts LU.:344 and 49 i n d i ^ t f ^ i g . ^ f f r f occasional 
committee meeting plus some calculati^%s^^' ' the Theoretical 
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^n the 'Ahole, i t -..j :'.,rs "Jhc.t the .ci lc-j .! r:;uc in tBir • 
neg lec t ed from the Fhj s ic s a n ^ l e . l o r example, t ' lere i s not 
evbn one F"'-ysicist on the committee formed for the ^.arpose of 
dec id in^ how to meus.,re d::^r-^erc;s contami : a t i cn in t '^e^air 
and e l se ;d ie re , and no\; to minimize the dan e r . 

5 . An exper imenta l program l e a d i n ' to the ^^rcj^aicition uf a^.^.c-ratus 
and develop...eut of cechniques l o r measurin^ the .^any c-^ant i t ies 
we w i l l v;ant to knov/ i f a f u l l - s i z e d t r i a l ex^.xosion i s ;iade. 
.'i:aon^ o the r measurements, the re a re ĵh; s i c a l damage e s t i m a t e s , 
r e s u l t i n . , m e t e o r o l o g i c a l e f f e c t s , b i o l o g i c a l e f f e c t s and spread' 
in^ of r a d i o a c t i v e c r o i u c t s . 

o. 

/ 

7. 

Increase! emphasis on the development of in^eneous detectors. 
There are tvjo main limitations on counting: noise and back
ground. Although work on the improvement of amplifiers should 
be continued, it does not seem likely that the noise level 
v;ill be apcreciably reduced or that the speed v.ill ie much 
increased lor many months. It seems more hopeful to levelope 
really good detectors such as the C.P. counter and rhe fish 
counter which internally cancels Al.ha pulses. 

A oro^'ram of measurements of the Albedo t: ̂ e on tamoer materials 
w'e are interested essentially in the numbers and energy distixL-
bution of the neutrons returned from the tamper block rather 
than in the scattering and capture cross sections. 
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o 
1. The water-bdiler 

The original specific purpose of the 7»ater-boiler was to 
"provide a high-intensity source of neutrons, (̂ ee report LA4), 
p. 2 3 ) . The intention to operate at high poift/er has no^\ been 
dropped and even if it had not been, it is questionable if 
this particular geometry is appreciably better suited for 
exceriments than existing sources such as a reacting pile or 
a cyclotron. 

The reasons for continaing the project appear to be e 

the follovdng: -nrfl4 CW^^^'''" a» 
(1) To make some use of material befor^QgjnCW^^uCj^^^ 

has a r r i v e d . ^d^DOC ^ ^ ^ ^ 
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nere is no question in the v.Titer's mind but that mucn 
useful information vdll come from the '..'ater-boiler exper 
cr that it is one of the most attractive problems in mod 
physics, b 
our purpos 
work going 
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ut i t seems u n l i k e l y t h a t the use fu l r e s u l t s 
e w i l l be commensurate v/ith the enormous amoun 
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measurements do not seem to be reinvent to the ̂ ad^et. 
cale differs so much, and second, we alreaiy h 
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2. Spontaneous fission in Thorium, Ionium and ?rotoacth::ium. 
Since none of these materials are under consiieraticn for use 
in the gadget," it is not obvious t ha t tnese measuremients .-'ill 
d i r e c t l y trontribute toward i t s c o n s t r u c t i o n . 

o 

u 

It appears that the reason for measuring spontaneous 
ion is to aid in determining- the acceptable minimum ŝ .eed 

on the chemical purific';,ti*n 
fiss 
cf assembly and to set a limit 
from lî 'ht dlements. Thus, there is some, 
precision required for such measurements, 
will be present in a 25 gad_;et and since 
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iS i n t e r e s t i n g , but i s p robably a l r e a i y '-nov/n or c a l c u l a b l e 
; u f f i c i e n t l y a c c u r a t e l y and a kno;;leI;:e of tlie d i v i s i o n of 

energy cetv;een the fragments seems i r r e l e v a n t . 

5 . " leasiirements of ^ v^'ith ^:artl 
neut ron s j e c t r a from na tura 
Cu, La, Sb, As, DV, '.'H, ^V '̂, 
,:;ad^et not e v i d e n t . 

J.0'u-.ar, cut 
sources for 
, Al , e t c . 

n o t - t o o - w e l l knov;n 
such elements as 
•Connection Vvith the 
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'.measurements of 6c thermal for a numcer of elements. It is 
not clear '.vhy any thermal experiments should be done excê :t 
those in the nature of auxiliary experiments such as these 
for calibration, dold seems to fall in this category, but 
it seems to have had much more attention than one vioulu have 
thought necessary for establishing a kind of secondary measuring 
rod, heasons for work on many other elements is not clear. 

Capture, scattering, and/or fission cross sections of heavy 
elements such "as Thorium, not under consideration for either 
active materials or tampers. Such measurements do not 
our criterion. ••• 

êt 
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8, Energy degradation by brass and cadmium.. If such measurements 
are necessary in order to correct or interpret results of 
measurements on other materials they should not ap̂ .-ear in 
Group (B). CtherYtfise, it is not evident that they qualify 
as suitable experiments. 

9, diffusion lengths in lead and in iron and lead. 
The purpose is not clear, especially 
unless the whole experiment .vith l̂ onfĵ jS]̂ J;̂ ^̂ \Dll 
technique development for use v.ith .o^'*'-™^^'^ -^^v •' ̂ jlECt̂ -cers instead of 
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i r o n . I f the e/^.eri-.e.-.t I s r e l a t e - to the ^'un, i t i s sure ly 
much b e t t e r to do an int:; ._rul ex.eri.-^e.it "..ith the hyiro^eno.is 
^:ro^:ellant ^.resent ra t i .o r thi,.i tr.iSb to meas ;remeut of ele...entai\ 
n u u n t i t i e s and c a l c u l a t i o n s ; . i t h the a f f l c u l t 'in ecmetry. 

10. Jhe levelo^.._ie..t and cunstr ' - .ct ion cf a ^ . rscis ion f re^^ incy 
x i v i ^ e r . I t i s obvicus t ha t t h i s ioec n^t ;.:eet the c r i t e r i o n 
but s t i l l the work con t inues i n the • . .n i ter ' s o\.u g r^up. 
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