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Subject: Program for Trinity Test o T s w aliy manner P
i wsatinvRed/ pessont is profhbiteds-

l. Purpose of Test.

This brisf description of the technical aspects of
the program for the proposed Trinity Test is made in
responss to your recent request,

a8 ose of the Trinity Test is to obtaln as much

'|'|‘l 2\

plosion muclear bomb, substantially identioal with the first
models which are being designed for ocombet use. In contrast
to the caae of the gun aasembly type of bomb, such & proof
firing is regarded as nsceassary in the case of an implosion
bomb in view of the present unavoidable uncgertainties as to
the behavicur of the implosion process. If the nuclear re-
aetion, set off by ths implosion, does not result in a satis-
factory high order muclear explosion, the test will be im-
portant in diagnosing the cause of the trouble and in suggsse-
ing: necessary modifications  in: design:.-If the nuolear ex---
plosion”does. take place high order, tle test will be important
in determining the extent of blast damage, the extent of the
toxic radioactive effects, and the pature of behaviour of the
upper air to be expeoted in military use of the weapon.

2. General Character of the Test.

The test 1s being carried out &t an ilsolated location
"Prinity", with sufficient area under military control and
guard, to provids the distances negsessary for making the de-
sired measurements, for providing protection for the personnsl -
conduoting the tests, and for assuring:the safety of inhabitants
-of the region. It is my opinion that proper attention is being
given to these questions.

The results of the Trinity firing will of course be cor-
related with the studies of the implosion process being made
at Los Alamos, and also with the existing body of information
as to the effects produced both by the experimental and acci-
dental detonation of various amounts of ordinary high explosives.
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"In addition various small scasle tests of the effects of
exploasions are being made both at Los Alamos and Trinity
to prove in experimental methods and to settle specific
points. For example, tests on cApter formation have al-
ready been made at Trinity to determine the effects of the
particular soll structurs st that locatlon.

The first large scale test at Trinity, which 1s now
scheduled for 5 May 1945, will oconsist in the firing of 100
tons of ordinary high explosive, stacked in the form of an
octagonal cylinder, approximeately 18 feet high, on the .plat-
form of a 20 foot tower. The charge will consist primarily
of some 3580 boxes each containing §0 lbs. of TET, saUpple-
mented at slx points by boxes of composition B, among which
wlill be special boxes prepared to recelve the tetryl boosters
which will inftiete the explosion. Pipes of plastic tubing
of appropriate composition will be inserted horizontally
into the pile in a regular array, into which will be Iintro-
duced a radioactive tracer mixture consisting of a dissolved
"slug” from Henford. This preliminary test will make it

- pessible - to.make.a realistic. trial of all measurements: to- - - " s
be employed in the final test except those baving to do with
the special character of a nmuclear explosion.

The final principasl test at Trinity is now scheduled for
4 July 1946. It will consist in the static firing of an im-
plosion bomb substantially identical with those being designed
for incorporation in the "fat man™ and for combat use. The
bolhb will be of the so-callsd Christy type,

70
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*he present expectation is that
the chances Tor successful high order detonation will be
sufficiently great so that the bomb should be exploded in
the open air without attempt to recover active material in case
of a fizzle. This will be done on the platform.of a stesl: .
tower 100 feet high, = this distance adbove ground scaling in
accordance with the "cube root law” with the distance above
ground of 29 feet to the center of the 100 ton chargs.
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All plans for messurements are being made on the basis

' of such an copen alr firing, If later estimates as to the

probability of succesaful detomation make it necessary to
fire inside "Jumbo", to allow for recovery in cese of a
fizzle, somo of the proposed meeasurements will not be feasible
at all, and most of them -~ in case high order detonation is
achieved == will be much less immedlately applicable for pre-
dioting the effects to be aquctod in sctual combat use from
explosion in open air,

Se Prow. of | Heasurement and Observation.

* The primary measuremsnts and observationa, to be taken
at.the time of the explosion, may de grouped umier four main
besdings in accordance with the sequence of events which
ocour and mst be studied after the implosion of ths high
oxplosive 1s started, These headings:may be taken as:~

1) Behaviour of the Implosion.

3) Damage Effects Prodused.

4) oOverall Behaviour of the Explosion and
.1ts After Rffects.

The bebaviowr of the implosion will be gstudled by de-
termining the tims interval within which the detomators for
the high explosive act, the time interval between the action
of these detonators and the initiation of the nuclear reaction,

s e 8) - JUCLOAT Buorgy Releaseds ... . ... . eomsssece

and if possible by obtaining a complete time: record of the =

rise of nmuclear sotivity after initiation. . The amount of m-
clear ensrgy released wmill be measured by various methods of
determining the mumber of nuclear fissions which have taken
place. The study of the damage effeats produced will involve
measurements of blast pressure in air, and of displacements
and crater formation in earth. The overall behaviour and after
effects will be mainly studied by photographic and spectro-
graphic cbaervations. The specific measurements and observa-
tions falling under the above headings will be described in
more dstall in later sections.

L gt
R

-~ - The personnsl o “out the above program will be.
wor in shelters built at three stations, loecated 10,000
vards from the gero or firing point, to the south, west and
north. The shelters are of atrong enough construction to
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. protect against fragment damage even if "Jumbo®™ is used,

and the blast pressure at 10,000 yards 1s expected to have

dropped to a safe flgure of 0.3 lbs. per square inch. The
prevaliling winds to be expected are from & south-west direc-

tion, and the nearest town to the east 1s across a mountaln -
range 28 miles in a southeasterly direction, so that pro- ‘ /
teotion from toxic radiocactive effects should be good both [ irwino
for scientific personnel and looal inhabitants. x T Amefrm

Receiving instruments for diffbrent types of measurement
will be loecated at various distances from the gero point and
will traensmit theiyr signals electriocally by wire to the south,
weat, and north 10,000 yssd stations. In addition, signals
from certain pressure gauges will be transmitted by radio,
Firing will be controlled from the south 10,000 yard station
which is nearest to the bage camp. About twelve men will be
needed at the south 10,000 yard station for measurements on
implosion and muclear behaviour; about twelve men at the west
10,000 yard station for controlling photographic and spectro-
scoplc exposures, for making observations on cooperating air-

e PLANSS: and .on meteorological phenomens,. and. in.readinegs Lo -
' sample collection; and about fifteen men at the north 10,000
yard station for measurements on air blast, and for photo-
graphic observations,

In addition to the primary measurements and observations
menticned above, meteorloglical observations will be necessary
to study beforehand the behavicur of winda over the mountains
td the east, to forecast the weather as the proposed firing
time approaches, end to study the msteorological phenomena
produced by the explosion itself. Futharmore, after the ex-
-plosion, measurements of radioactive sontamination will de ,
made in the neighborhood of ths firing point and in the moun-
tains and territory to the east. Sush measurements will be
needed for the protection of the scientists in the work to
bs undertaken after the explosion, and for the protection of
local inhabitants, It is now expested that the best time for
firing will be at about an hour before sunrise, at a time when
wind veloocities are low, and when photographic and spectro—
graphic observations will not be disturbed by direct aunlight.
Such an early firing howr will also provide a long daytime
in which officials in charge of health protection can secure

#vr .. ovacuation from contamingted arsas if this proves necessary .
on the basis of their radioactive measursments. .

4. oOrganization for Carrying Out the Program.

The scientific and technical esspects of the progrem out-
lined above are under the general direction of Dr. K. T. Bain-
bridge as Head of the Trinity Project, The work under him
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. is organized into six divislons, TR-~1l to TR-6, under six

Group Leaders, and he 1s assisted ln planning and carrying
out the work by a mmber of consultants and by officers of
the Post. The organization chart of the projeoct as of the
present date is approximmtely a&s follcws:

organization Chart for the Trinity Project

K. T. Bainbridge . ‘Bead
V. Welaskopt Consultant on Theory
We J» Ponney ‘ Consultant on Damage
Ens.: G. T. Roynolds Consultant on Damage
J« Hirachfelder Consultant on Expected Behavior
Re. W, Carlson Consultant on Structwres '
'8¢ Kershaw - ' Safety Committee Representative
Capt, S. P, Davalos C. O« Enginsexr Det. at Trinity
Lt. H. C. Buash C. 0. ¥P Det. at Trinity .
Lt. R. A, Taylor Military Security
-l J, H. Williams Technical Services
‘Be We Barlowe - Timing, locking, telephons com~
: & manication.
. lian from Q-4 Radio Sommunications
.Re J. Van Gemert Purchase and follow-up
TR=8 Ji H. Banley - Alr Blast and Earth Shoak
< :We Ce Bright or gRugoes
3. G- Hoogberp Fapes Eaugps
. +3Je Ca.. y Paper -gauges
i i-r; JOPGONSME:: . . Kast impulse
" 'He He Barachall Excess blast velocity

:Je He Coon Earth displacement and crater
i Geophones and seiamographs

TR=3 Re Re. Wilson ’ gl_axsical Neasurements
‘Pe Be Noon . ons '
.Re Re Wilson Intensity of prompl gamma rays
:Jv He Williems Intensity of delayed nsutrons
iEs Be Segre Intensity of delayed gamma rays
{Pe.. B Moon Intensity of delayed gamma rays
2 3He: Lo Anderson . Assay of 49 conversion- :
* the He Hempelmann Extent of contamination
TR=-4 J. Hubbard Meteoro
Lt. C. D. Curtis SCHR-504 x’gnr on corner reflectors
- ¥otion of ball of fire
TR=6 J. E. Mack Fhotography and Spectroscopy
With team from G=-11
ITR-6 B. Waldman Airborne Measurements
_ 7 With team from 0-2
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This organization chart gives only a partial pioture of

'the responsibilities that will have to be assumed by the

men listed and by others who will be associated. The picture
will be supplemented by more detalled descriptions of the
different mpasuremsnts in later sectionsa.

In addition to the operating organization as described
in the above chart, appropriate committees have been set up
for giving preliminary approval to new measuremsnts of different
kinds that may be proposed for inclusion in the program, and
& master committee has been set for giving fimal approval with
due consideration to the program as & whole, tims schedule,
space and wire avallable, priority, possible duplication, ‘
posaible fisld interfersncs, etc. The extent of the program
1s also limited by ceilings imposed by the Direotor on the
mmber of man-shop-hours sllowed, dboth in the machine and
elestronic shops, for the Trinity project.

We may now turn to a brief but mors destalled description
of the different msasurements and observations that have been

: uommmmmmumnﬁmmsmt date. .

5. Bebaviour of the Implosion.
Determination of the character of the implosion which leads

‘to the muclear explosion is of the greatest importance. The

study of implosions has, however, turned cut to be very diffi-
oult even at redwsed scale and in ths absence of mclear
miterial., In ths Trinity test only the following measursments
ocan bs profitably mde.,

v e Dotonator Simmltansity. . The. standard selectronic
apparatus deve or use 1n the Kingman drop tests to de-
termins the timing of detonators, inserted into "dummy" blocks,
will bs adapted for the Trinity test. This apparatus will
provide a record of_ the time interval between the firing of
the first and last used to detomate
the high explosive. " If suscessful this time interval ghould
not be longer than/ Ir

a oonsiderably longer time interval occurs, an assymetrical
implosion and a muclear explosion of reduced efficiency are to
be expected. W. A. Higinbotham and K. Greisen will be respon-
sible.for: tlie apparatus used, and the method of msasurement is

- -expéotiedito be successful because of the standard character of

thasapparatus.,

b. Time Interval Betwsen Detonator and Nuclear Action.
A measurement -will be mmde of Lhe time lnterval between ihe
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" action of the detonstors and the reception of the first

germa rays coming from the nuclear reaction. Thlsg time in-
terval should be. By
compering the actual value found with that which Would be
predicted, for & successful lmplosion combined wlth & success-
ful initietion of the nuclsar raaction &t the right time, it
may be poesible to draw conclusions as to ths actual behaviour
of the implosion process and of the beryllium—-polonium initia-
tor which produces the burst of neutrons that starts the mu-
clear reaction. This measurement will be made by R. R. Wilson
and has & high chanoce for successful performance, but may be
difficult to calibrate. :

8. Determination of 5. for the Nuclear Reaction. After
the nuclear reac 8 ated, ntansity ol the re-
action, l.e, the rate at which neutrons are being formed or
&t which figsions ere ooourring, may be set proportional to
a term of the form (2 , whers J_ may be called the activity
of the 49 core and t is the time after initiation. The
activity - depends on the demsity of the 40 core and is a

Jhaen.this la.a xaxizam... Bencse,. if. the.reaction.is.

plosion, A will be less than its maximum possible value and
will increass with time until the effeots of the muclear re-
action themselves start to forcs the core apart. If the re-
actlon is initiated at the optimom instant of maximm denslyy,
d- will have its mexizmum value and will remsin substantially
constant until mechanical effects from the nuclear reastiom
take hold. and if the reaction is initiated after the optimm
instant, A will be less than its maximum poasible value and
will decrease with tims. Furthermore, it is.to be noted that
‘0~ will be deorexsed from-ths value it otherwise: would have,
by assymetry of implosion which leads %o poor compressiocn, or
by & mixing of active material with tamper. Henoce a deter-

mination of (L as a funation of time would give a very power-

ful method of studying the implosion and its nuclear conse-
quences .,

Such a determination will be a very difficull matter
but w1ll be undertaksn by R. R. Wilson. PFor this purpose he
will set up to measure secondary gsmma rays produced as a
consequente of the sbsorption of neutrons in the outer layer
of the tuballoy tamper,.since it has been shown on theoretical
grounds thet ‘thelr intensity ‘will be proportional to the in-
tensity of ths muclear reaction during the short periocd be-
fore mecnanical effects from the muclear explosion take hold.
The great difficulty of the experiment is connected with the
low m?ﬂg}ty of the gamma rays and the_yery short time in-
terval, ] during which the
change ln-CA mst be followed. Thls makei#™it necesaary to
employ refined methods involving electron multipliers and time
discriminating circuits. )
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" Hemo to General Groves -8= 17 April 1946

. Owing to the great difficulty of the complete ex-
periment, a set-up will also be made by Wilson to determine
only a single value for /A during the course of the reaction.
Also a set-up, proposed by Rossi, for determining a single
value of A by measuring the offect of gamma ray lonization
on the transmission of radar waves in ths nelghborhoocd of

the bomb, may be mmde by Radiation Laboratory personnel if
this can be arranged. The probablility of complete success
far the proposed experiments for dstermining ,4 1s not high,
but their importance is very great.

6.  Ruclear Energy Released.

‘The rélease of miclear ensrgy iz the main function of
the bomb, and ths efficiency with which this occours is of
primery importance. Seversl msthods for determining the
amount of muclear energy released will be used. No ome of
these 1s certain to provide ascurate results, but the inter-
pretation of their combined results oan be important.

S T s B g od - Boutrons,»It: has:Deen:shown; On-thegP@e:-: - -~
tical ’ DNtensity of the delayed neutrons,
emitted from the fission produsts, after the expansion of the
explosive gases permits relatively free transmission, will
give & measure of the rmmber of fissions that have taken place
and henoe of the muclear energy that was released. Neasure-
ments of this intensity will be made by J. H. Williams by
using the nsutroa counter which he has daveloped, and also

by allowing the neutrons to produce activation in strips of
gold foil. These important measurements have a considerable
m“ or-. suscaessful perfaormancs. . T N A 4 o

9

vvvvv

b. Dela Gamma Rays. The intensity of the de-
layed gazma Tays gmm the Hngsion roductas should also give
a measure of the extent of the nuclear reaction. %he high
speed of gamnma rays as compared with neutrons 1s advantageous
in avoliding disturbansces due to dust, but evaluation of the
attenuation of the gamma rays by their passage through air
will be difficult. Hoon and Segre will both make measurements
of gamma-ray intensity using iom chambers and differently de-
signed circuits, and Mack will make photographic measursments
using pinhole gamma ray cameras. It 1s hoped thet some of
. these measurements will provide-useful information. = .= =

8. GConversion of 49 to Fission Products. A relative-
1y direct determlination ol the oxtent ol the nuclear reaction
could be made by a successful assay of the amounts of uncon-
verted 49 and converted 49 - 1.e. fission products - in the
products of the explosion. This will be undertaken by H. L.
Anderson by radio-chemical anslysis of soil in the neighborhocd

DECLASSIFIED

., \/O - ‘:
e \ —SECRET— uthor 230039 |
| aﬂ _tyN&D_lsﬂ_?ch



" Memo to General Groves -9=- 17 April 1945

.of the explosion. The work is made difficult by the

highly toxic contamination of the soil from which samples
aust be collected. It is also made difficult by uncertain-
tiles as to distribution, but preliminary studies on the dis-
tribution of tracer material in the 100 ton shot will help
in this connection. It is probeble that useful results will
be obtained by this method.

7o Damage Effects Profhused.

A considerable number of measuremsnts for determining ths
damage to be expected from the exp losion are possible. Sowme
of these are of a sufficiently standardiszed character so that
useful resulta ars to be expected. The measurements are con-
cenred with the effects of air blast and of earth shock. The
former will be determined at various distances to get radii
for different classes of damage. The latter will be important
in checking the energy of the explosion, but will not be of
much military importance.

oo . e~ .Blast. Preasure at Ground Level from Plezo G Be- ... . .
The pressure 1n the alr DIASt Will be measured, &s & Tﬁﬁgon

of time, at various distances from the explosion, using stand-
ard piezo gauge techniqus. The plezo gauges will probably
bave to be comstrusted of quartz rather than of tourmaline,

a8 is mare common in Awerican practice, since the tourmaline
guages have been found to be highly sensitive to temperature
changes, a property which does not interfere with théir under-
. wter use or use for alr blast waves of short duration, but
would be troublescme for the blast wave of long duration from
an enormous explosion,  Quarts gmuges may bave.to be obtained

from England. - Pleso gauge measursments sre- the responsibility. -

of Re L. Walkey

: b. Blast Pressurs at Ground lLevel from Condenser
%g meAsurensts o Frossurs e

O med from condenser gsuges that .have been developed at CIT
by Dumond snd Panofasky. These gauges ars arranged to transmit
thelr information by frequency modulation of & radioc signal.
This work is the responaibility of %. C. Bright. = -

S. Blagt Pressures at Ground Level from Exoeas
VYelocity. . veloalty of & DIast wave COIOUgh alr 1s greater
~of ordinary sound by an excess amount which inoreases
with the pressure difference acroas the blast front, Hence
sufficlently accurate measurements of vel cclty can be used to
measure pressure. Suoch measurements will be made by H. H. .
Barschall using ardimary microphones. The velocity of ordinary
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) Memo to General Groves =10=- 17 April 1945

‘sound will be determined just before the main explosion by
shooting & amall charge of high explosive. Keaswements

of excess veldcity will also be made under the direction of
J. E. Mack by ths photography on a moving fillm of flash
bombs placed at different distances from the explosion and
set off by blast operated switches.

d. Peak Pressurs at Ground Level from Paper Gauges.
The peak pressure iIn the DIast WAvVe Will be estluimted a%
different distances by the use of the Aberdeen type of paper
gauge in which paper, covering holes of various sizes, is
exposed to rupture by the blast. Aluminum foil will be used
instead of paper since this has been found to give much more
ocible results. The work is the responsibility of
J. C. Boogterp. '

@, Blast Impulse at Ground level from Piston Actl
on Fluid, ﬁmem%a ol the Integrated presaure-time acﬁon
of the Disas

t will be determinsd by the movement of & plston
which forces fluid through a small hole. This wark is the
Nﬂm"mw'v-«oﬁdta-e Jorsonson;-- o R R S AR RN ARG T N T g e T

: L. Blast Pressure at Higher Levels from Condenser
Gauges. enser gnzgon, men

T »
ransmit their information by radio, will also be dropped

on parachutes from a plane to give measurements of pressure
at higher lsvels above ground. 7This msasurement is of impor-
tance on acoount of the effesct of the Mach wave on pressure
as a funotion of height of explosive and height of recelving
point., These mesasurements which are besing developed for use
in combat.delivery are under ths dirsection of B. Waldman.

« EBarth Shock. The velosity of eerth movements
produc the explosion will be msasured with ths help of
converted geophones; permanent earth displacements will be
measured with the hslp of suitable stakes driven in the ground;
and crater dimensions will be measured directly. These measure-
menta are the responsibility of H. M. Houghton and J. H. Coon.
It 13 estimmted by Ensign Reynolds that at a height of 100
feot only about one per cent of the ensrgy of the explosion
mey be expected to go into crater formation. Even so, the main
shot should produce a orater 275 feet across end 80 feet deep.
Deternination of earth movements in the sase of the preliminary
100 ton shot will be very important in designing apparatus and
apparatus shelters for the main shot.

8e Overall Bshaviour of the Explosion and 1ts After Effects.

In accordance with the latest version coming from the
difficult theoretical studies which have to be made, the overall
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. behaviour of the explosion and its after effects are now

expected to have the following character. The snergy
emitted by the fission process produces mechanical expan-
sions which start, after initiation.
These expansions brlng the energy. emisslon substantlally to
an end {(90% of neutrons emitted)

The shock wave which accompanies The expanzlons passes out=
ward from the surface of the sphere of 48 and heats up the
sorroundings to a very high tempsrature. At sbout 50 miaro-
seconds this gives = sghm of about 10 metsers radius at a
temperature of 250,000°. This hot sphere (ball of fire)
expands rapldly and at about 40 millisecconds has reached a
radius of 130 meters, a density of 10~6, and a tempsrature

of about 20,000°, The ball of fire will keep ita shaps and
position for several seconds. Becausse of its low density
it moves slowly upward, and starts disintegrating by tur-
bulent mixing, After about a minute it will have completed
disintegration at 2 height of 1 to 2 kilometers. The material
that was in the sphere will, however, contimus to rise and
finally mushroom out at a height of about S kilomsters.
During the first cne-tenthisscond the ball of:fire is-expscted:
to give an average 1llumination equal to that of the sun, and
at the end of two seconds to have fallen to one tenth this
intensity.

The bshavicur of the ball of fire and after effects
will be followed by photographic and spectrographic observa-
tions carried out by J. E. Mack and his group. Many of these
observations should be sucaessful,

~a. 8igze, Sha Behaviour and Path of the Ball of
Pire.. — TPastix cassias—a WItcEell camera, and & Homs
movie camera will be used for fodlowing the behaviocur of the
ball of fire.

b. Radiation and Temperature of Ball of Pire. Hilger
spectrographs, a Bausch and I% BpecLrograph, a o5 mm. movie
ocamera with filters, a drum camera with photo cells, and
thermopiles with galvanomsters, will be used for analysing
the radiation from the ball of fire and determining its tem-
perature,

Ce. Behaviour of Hot Column. Aero mapping cameras
will be used for cbtalning & space-time plot of the behaviour
of the hot columm and its final mshrooming out.

d. HNach %ave and Air Velocity. Observations on the
Kach wave, whlch 1s expected 1n the neighborhood of the ex-
plosion, will be mads by photographing the appearance of a

a2 / 5 — " TDECLASSIFIED
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" Memo to General Groves -1g- 17 April 1945

"-detonating primacord hung from & suitably placed balloon.
When the branches of the Mach wave pess over the primacord
its intensity should incresase. Furthermore, the motlon of
the primescord should give information as to the velocity of
alr in its neighborhocd.

9. Meteorologicel Observations.

As already mentioned, in addition to the primary ocbserva-
tlons, meteorological observations and studies will be needed
for determining the behaviour of winds over the mountains to
the east, and for forecasting a suitable time for the shot
to avoid bad after effects, and for following meteorological
effects of the explosion. For this work Mr. Bubbard and Lt.
Curtis will be provided with a field dalloon set for theodo-
1ite obsexrvations, radioc sondes, and a SCR~584 radar set with
corner reflectors for attachment to balloonss

10, Health Control.

< -1:: Dite Hompelmann will be provided with apparatus, nesded-
in comsction with health control both in local and remote
areas. For thls purpose, he kxill have (a) portable alpha
particle air samplers, (b) portable alpha particle air filters,
(e) gortablo gamm ray m ters determining doses in the range
0,001 to 0,02 Roentgens psr 8 hours, (d) portable meters for
doses in the neighborhood of 10 Roentgens per 8 hours, and
(¢) radio-equipped cars for commmicating the extent of con-
tamination found, '

- dle- . Justification and Prognosis for the Program.

The program of experimentation described above may seem
at first sight unduly elaborate. I share, however, the
otg:nion of those assoclated with the program that this is not

onse, A :

If the bomb falls to detomate high order, it will be
necessary to have extremsly good information as to its actual
behaviowr in order to introduce modifications which will lead
to a successful design. The need for a successful implosion
design is e reel one, since we can no longer regard the ime
plosicn type of bomb as merely an alternmate to the gun typs,
since we now know that the latter cannot be used with 49 as
actually manufactured at Hanford. To assurs the necessary
informtion, a very considerable number of measurements of
implosive and nuclear behaviour must be made, since none of
the possible experiments is certain to be successful or to
provide accurate results, and the combined information they
provide will certalnly be needed. '
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If the bomb does detonate hlgh order, vwe shall
stlll be interested 1In its implosive and nuclear behaviour,
but will now elso be concerned for military reasons with
its damage and upper air effects. Here too duplication of
experimental methods 1s needed to assure successful collec-
tion of the needed data. : ,

As a prognosis, I agree with those associested with
the program that the propossed tests will come off approxi-
mately on schedule, and that a sufficient number of the
different kinds of measurements will be successful to provide
a good fraction of the necessary information.

Richard C. Tolman,
Vice-cbairman, K.D.R.C.
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