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This report is concerned with a survey of scme of the experiments
bzing planned and proposed for the test shots in 1951. The primary purpose
of these particular experiments is first to determine whether or not the
T # D mixture burns, and secondly to secure any information possible con-
cerningxthe mode of burning. In addition to the experiments usually dons
on such tests, experiments called: Dinex, X-Ray, Phonex, Annex, Flunex,
and Tenex are being considered.

A cémparison between the total flux of neutrons near 1/ Mev emitted

by a standard bomb and one containing a-T+ D mixture should tell cne whether

or not the T + D mixture burned, Normalization and calibration of integrel
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detectors might even enable one to tell roughly the efficiency of burning.

These results can be achieved by the experiments named Annex and Phonex and
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certainly should be carried out. Compared with the other proposed experi-

ments they require a minimum of instrumentation and require no time resolu-
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The Dinex experiment which is being carried out is planned to give
2 detailed énalysia of the D 4 T burning. It is planned to achieve this
through 2 detailed study of the time dependence of the 14 Mev fission

neutrons and T + D neutrons, TWe believe that it is highly desirable to
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have the sengitivity in this experiment so that the 14 Mev fission neutrons

are observed before the T 4+ D reaction takes place, There are two reasons

{or this., The first is that this experiment would then take the form of

1

. a neutron alpha experiment. This would allow one to détermide’the en
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production as 2 function of time and hence the temperature of the bomb at
the time the T-— D mixture burns. In case of a fizzle this would be

extremely valuablie information. The second is that in case of a successful

T + D reaction it would be very desirable to see the breakaway of the T+ D

reaction, 5=L -
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This experiment has two wvulnerable spots. One is that a shielding

" factor greater than 106 is required and this may be difficult to achieve,

Another weakness is that it requires the transmitial of a signal from the

inmediate viecinity of the bomb by means of cables. It is feared that the
intense radiation may introduce spurious signals or short circuit the cablg°

In splte of these difficulties we believe that this experiment.can
be the most infocrmative experiment and should be pursusd with the greatest
effort, In fact, we feel that no other experimeat should compete in any
manner with the work done on this experiment.

In order to circumvent the possible flaws in the Dinex experiment,
the Flunex experimént was proposed, It consists of 2 fluorescent material
used as a detector and a2 lens system is proposed to transmit the fluorescent
radiation to a distant place., At the disﬁant station the radiation would be
converted into an electrical impulse by means of a photo-~tube. The distant
station could be at the foot of the tower or at a greater distance if
necessary.

In making this survey we have assumed that secondary experiments
should fulfill csertain requirements. First, the outcome'of a secondary

experiment should be completely independent of the main experiment. It
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chould be, even at the price of resolution, rmuch less complex and more
certain of success. Alsc at this late date it should be of such a

nature that very little basic reséérch on instrumental development be
required. The Flunex experiment is independent of the results of the
Dinex, It needs less shielding. However it is not clear as to what the
zignal would represent. It seems to us vhat a great deal of experimental
research would be necessary in order to interpret the response of the
detéctor° The time response of the detectof vwould be satisfactory., How-

DOE

ever reports have recently appeared which note a long=-lived fluorescence b(3)
by

"

‘which follows a very high level fluorescence. J

o , iﬁé.pégglem of transmitiing
rl;tiiéht siénal-of the expected intensity over a distance of 1C0 to 800 metérs
is probably not impossible. However, because of the radiation present, an
evacuated tube would be required. |
We recommend that the Flunex proposal be dropped at this time because
of the difficulty in interpreting the.signal received and the instrumenta=-
tion required. We would suggest that the problems of the fluorescent
material and optical system, as problems; be farmed out. The understanding
being that the "contractor" will do the ;)‘ob with no idea of actually taking
part in the coming tests. If during the tests, it is found that signals

cannot be transmitted by cables, then the problem should be reconsidered

and a decision reached Based upon the results obtained by the "contractors'. POF
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In the event the T+D mixture does not burn it would be very informative to
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know to what temperature the mixture was raised by the radiation. In the
event it does burn it is important to know at what temperature the reaction
took place and its duration, Unfortunately, unless the reaction does go
it seems impossible to measure directiy the temperature of the T+D mixture.
The X-Rey ex};.\eriment hopes to be able to measure the temperature in the
matter.near the T4D mixture as a function cf time. 1f these temperatures
as a functlon of time agree vith calculated values; then it is hoped that
one will be able to deduce thé temperature of the T+D mixture, If it were
not for the one fact that the X-Ray experimenf. gives some information con-
cerning the temperature whether the T4D goes or not, we would recommend
thgt it be drOpped in favor of tho Tenex experiment., wWe say this because
the X-Ray experiment does not directly measure what one wants to know and
seems to be the most complicated and least understood of any of the fmaint
experiments. If the Dinex experiment worked as desired we would say drop
the X-Ray experiment completely.

I_n the event that the TyD mixture burns it seems as though the actual
temperature of the T+D mixture cen be measured in the Tenexv experiment by
cbserving the natural width of the T+D neutron group, This natural width
results from two causes: rate of burning and relative motion of the T+D
atoms (i.e., thermal agitation). |

The rough details of this experiment are presented in the following
pages. »

The Tenex experirixent is planned to record the production of T4D
neutrons, The neutrons produce recoil protons in a hydrogeneous radiator,
These protons are recorded by means of an electron multiplier tube which
is connected to a commerciai scope, The time of flight principle dilates

the uime scals and givea an energy selectivity. The time dilation enables
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use of commercial ceble and recording equipment and the energy resolution%
Temove the necessity of a spectrometer or absorber for the proton§. It is
ccnceivable that it might be better to ﬁse a thin stilbene crystal in con-
Junction with a photo-tube as & detector. However we have been told that
such an arrangement is more sensitive to gamma rays than is the one proposed.
We have considered a fission detector but do not think it is feasible since
it 18 very difficult to get an amount of fissionsble material compatable
with the hydrogen in a radiator.

It is our opinion that the Tenex experiment as presented can be done.
It is expected that detailed refinements will be added by those actually
carrying out the experiment.

The intensity of the "14i% Yev T+D neutrons at 100, AOO, and 800

— BT 2R A

rsters is obtained as folloms,\

pPoL
}\h@ﬂ
e e —
where At is the time interval during which the T4+D neutrons will arrive
at each station. The following table gives the time spread in arrival of
"14" Mev T+D neutrons due to thermal agitation of the T+D mixture:
Temp° of T 100 Heter Station QOO Veter Station 800 Meter Stationrv
¢ m—— ST R B - - . l i
. DO
[ b(3)
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The time it lakes for the T-D mixture to burn should be added to

the above times. _i’
I‘L

DOE
)

S S s Also, we take & CHp
radiator 20 mg/cm?- as proposed for the Dinex experiment. This has an
energy thickness of about 2.8 Mev for 14 MNev protons. The radiator thick-
ness can be increased by a factor of 2 or 3, increasing its efficiency by
just that amount but it does not seem necessary to do so except at the far
station. It seems feasible to use a radiator of one cw® area and detect
the knock-on protons with an electron multiplier tube of the Allen. type
with a collection efficiency of 50%¢. It is proposed to follow .the Dinex

experiment closely in this respecjfo-

Yt

In order to obtain the sl;lape of the curve reasonably well, it is felt that
a range of a factor of 10 in intensity is required. To be perfecily safe
vie arbitrarily extend th:Ls to a factor of 100, giving as/ mintmum signals:
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Superimposed on the desired signals is the background due to fission

neutrons, gamma-rays, and scattered neutrons. Each of these backgrounds

will be taken up in turn and an estimate of their magnitude made,

The fission neutrons are most easily disposed of because of their

"time absorption". e e e
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Time of Flight Table

; " Neutron Neutron Velocity At in Shakes At in Shakes At in Shakes
- Energy- in lleters/Second for 100 Meters for 400 Meters for 800 Meters

. in Mev —
DO!
b3)

i.
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A more troublesome background than fission neutrons promises to be
~produced by _gamma-reys. ./ ) _1 T DOE
’, l b(3)

1 This peak yield held up for a

- — e e e

timo long compared wi‘bh the timea in which we are interested, so we shall
assume it to be constant, hoping to err on the pessimistic side. It is
claimed (Dinex experiment) that an electron multiplier tube has a dis-
crimination for protona‘ over gamma~rays of (ZI.O)I‘c The following table
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compares the expected signals due to gamma-rays and T-D neutrons with no

shielding.

{
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At the far station one should increase the radiator thickness by a

e

factor of two or three. r
).

i
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DO}
H3)
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If some collimation at the detector is not employed it is conceivable

that an appreciable time broadening can be introduced by ama2ll angle elastic
scatterj.n.g of "l4h Mev neutrons. Single and multiple scattering can' intro-
duce an appreciable increase of path length, and since & meter of path is
equivalent to two shakes an apprecisble time broadening could oceur,

1f one constructs a collimator 1/2 inch in diameter and 2 xnet:ers
long then, at the 800 meter station where the scattering effect would be
most important the detector sees a circle of »10 meter diameter at the tower.
Except for large angle scattering taking place within 10 meters of the tower,

.. single scattering can introduce on the average a time increase of less than

one shalke, Whereas, those neutrons suffering multd.ple scattering will
amount in number to only one percent of those not being scattered. Under
theae conditions it is felt that scattering effects can be neglected.
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. 1t is our ynderstanding that there are ccmé}rcial oscilloscopes
availabie having one~haif shake resolution and requiring 1/10 volt inpus.
Tven with the atitenuwatica in the cebles we believe this insirumentation %o
be adequate. In collecting izafoﬁnation for this survey we round tha’ Kiag.

Watt, and KHereson cre interesied in carrying ocut this eiperiment. I%

sppears that the use of these individuale will not impalr the werk coa the

other moln experimentis.
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