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A. Attendance.
The ninth meeting of the Family Committee was held Thursday,

May 11, 1950 at 1:15 PM in Room B-117. Those present were rw?mfﬁwrwx
N. E. Bradbury L. D. P, King o 3
J. C. Clark J. M. B. Kellogg ' !
F. de Hoffmann D. P. MacDougall o
D. K. Froman J. C. Mark Z
R. W. Goranson L. Rosen =g
A. C. Graves B. R. Suydam R
D. B. Hall R. P. Taschek Eie
M. G. Holloway E. Teller, Chairman @iz
E. R. Jette J. A. Wheeler .. .. &

B. Minutes of the Eighth Meeting.

The Committee unanimously adopted the minutes of the Eighth
Meeting reported in ADWD-1-133 with the followlng correctioms:

EMT OF ENIRGY DE

(1) Under sttendance add: M. G. Holloway. (Apologies
of the secretary.) -

(2) The forthcoming Family meetings mentioned under C
should read May 25th and June 1lst, 1950, instead
of May 26th and June 2nd, 1950, respectively.

C. 14 Mev Neutron Experiments at Enivetok.

At Teller's request, Froman egreed to chair the meeting. Froman
. outlined 1l mev neutron experiments which were now considered for the
Spring '51 tests. A 1list of these is reproduced in Table 1. Appropriate
abbreviations were chosen (as listed in Table 1) and these will be used

throughout these. minutes.

D. DINEX.

Hall emphasized that Figure 3 of the Eighth Minutes was only a
very schematic arrangement of DINEX. Other ways of .arranging the shield

and equipment may be preferable. - He recalled to. hhe group that at present
it was planned to use 2 or possibly 3 complete shielding "assemblies” with
one or more magnets per assembly. This’ multipliclty of ragnets 1s necessary
due to both intensity and the requirement that there- be two energy channels
(7 and 14 mev). Merely dropping the 7 .mev measurementa uould therefore not
cut doun the number of DINEX assembliea to ohe. TV




Y

UNCLASSIFIED

Q-

. Mark explsined that the idea of measuring the two epergies 1s
due to_the so-called "kiomy" effect. ' ’ :

(1) Booster.
}
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As stated 1n the Eiuhth ninutes, there are two reasons why one
would like a cleen measurement of the reglion before point A. These are
a measurement of the energy level (Experiment Ib of Tatle 1) and secondly,
simply a8 a means of assuring oneself that one really knows that point A
is shown on the record. Thus, a tying down of the kigmy effect by means
of the T mev measurement would benefit largely the "energy level"” portion
of the DINEX experirent. The group therefore turned to a re-discussion =
~of the importance of part (b) of the eyveriment * 'iﬂxw

e

On the other hand, the X-Tay eXper-
iments may f&il and it may be valuabtle to have a measurement of the level
from the DINEX experiment. Moreover, if the X-ray experiment 1s success-
ful, one will want to calculaete from it the energy level. The DINEX
‘measurement of this level would therefore be of interest as a check of
the functioning of the fission phase of the bormb, even though in the case
of disagreement one may wish to rely more strongly on the X-ray data.

b3) |

";—_—"Nd
' Teller pointed out some doubts connected with the detection of
the recoil protons compared to response of the detector due to background.
This background is due to two causes: (&) the neuxron and ‘gamma rays
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entering the hole in the shield, and (b) feSponse'df the detector to garmas

W i

 formed toward the inner edge of the shield. These two backircund effects

turned out to be of about equivalent magnitude. Moreover, very rough c&l-
culations indicate that the siznal due to these two may be between 1/10th
and equally as large as the proton reccil signsel. Hall remarked that one
could always place one or more acdltional cetectors close to the main
detector in order to yxet an experizental measurerent of the background
which can then be subtiracted from the main counting rate.

HEall reported that Krause wanted to know the time resolution with
vhich differert portions of the DINEX experirent should be performed.
Krause had suggested that with consicerable effort the following time re-
aolutions could be obtained:

In the constant alpha region -- 5 x 10 -3 seconds

In the reglon around A -- 1.5 x 107" seconds

+ In the region above A -- 3 x 10-9 seconds

DOE
b(3)

y
1

.Ba11 remarked that the foregoing discussions were sufficient to gui&é J

" J DIVision and Krause in proceeding with the desizn of equipment.

It was recogn;zed that the larce bulk of the DINEX shield may
give rise to trouble in some of the other 1% mev neutron experiments. This
1s discussed at appropriate places below.

E, AREX.

_ Graves reported on Ozle's plans for this experiment. The time
integral for neutrons of various energies is to be measured by means of
threshold detectors. The threshold detectors to te used in,&hg_nncglli___~,L

pated system are as fo. : 770
~—— = .
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The samples will be put out on supports, probably wooden tables,
such that they are about five feet above the ground. The possibility of
increasing the helght sbove the ground to decrease grounc scattering cor-
rections was discussed. The very near samples, however, that is, those
within three or four hundred yards, will probably be put directly on the
ground in order to reduce the shock due to the blast wave. -

— m—— —

= < ~ 10 @

@ A _jTEE other aampies will be put out at
yard Intervals, startinz at the tovwer and goilng out to 1100 yards from

the tower. At that point the activity to be expected decreases to such a
emall value that it would probably not be observable.

- It should be emphasized that at present satisfactory detectors
for the 11 to 14 and above 14 mev region have not yet teen chosen.

The DINEX shield will cause some trouble with regard to the
time integral threshold measurements. In particular, ll mev.neutrons
will wander into the DINEX shield and be degraded to about 3 mev. Thus,
the sulphur will record these. It is particularly unfortunate that the
sulphur measurement should be effected since measurerents on sulphur will ‘
to some extent be the most reliatle mnea because interealibrations mo back
-as far as the Trinity test. |

| | ! POE
.o | b(3)

_ .. 'The Committee agreed that as far as in-
A}GTmation concerning the thermonuclear portion of the tests were con-.
cerned, there was no need to plan on such experiments.

P. PHONEX.

Rosen reported the present ideas concerning this experiment.
Figure 2 shows a general view of an individual assembly to be used for
the experiment and Figure 3 showe the detailes of the neutron camera. Tkte
neutrons which are incident upon one of the radlators give rise to a re-
coil proton (at & verying angle depending upon the uncertain energy) and
recorded upon an appropriately placed photographic plate. The 3 radiators
vary in thickness such that each asbembly (consieting of 3 radiators and a
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total of 24 plates, can cover the entire spectruz. For the various
- tests, it is planned to distribute between k and 6 of these assemblies
at distances of 200 to 1200 yards (spaced approximately 200 yards apart).

The welight of an individual assembly is about 25 tons and it
is planned to recover all assemblies save the nearest one at 200 yards.
Some comment was made that one may wish to redesign the assembly so as
to eliminate bolting in order to make it more certain that the assembly
stays together in spite of the large pressure exerted upon it. The 200
yard stage was designed primerily to provide for the possibility of a
fizzle in vhich case the intensity may be so low that only the 200 yard
stage will yleld the deslired data. The original plan was that in case of
a success the 200 yard stage would simply be blown to bits and no data -
obtained from it. BHowever, the discussion developed that the 200 yard
stage may vell be the most interesting of the lot. This is so because at the
stages further out, ground scattering may give rise to considerable core
rections. At 200 yards it may be possible to bury the camera below the
ground and have it point at a fairly respectable angle toward the gadget
on the tower. It is a very unlikely event that a neutron will be scattered
off the ground and still find its way into the carera in thic case.

The reason for placing assemblies at varying distances all the
way to 1200 yards is determined by two factors: to provide for a spread
in expected intensity and possibly to calculate corrections due to air and
ground scattering from the variation of the spectrum with distance..

.~ Rosen mentioned that the expected accuracy in measuring the
spectrum of neutrons incident upon an assembly can essentially be limited
by the accuracy to which the (n,p) croes-sectiona are known.

R Corrections due to bround scattering ofthel}h mcé?neutrons
could be eliminated if static teste with a strcngilh mev?neﬁiron source
at the top of the test tower could be performed. | _ g - DOF

'''''' b3)

e~

S As 1n the case of , the DINEX shield will cause trouble by
degrading some of thcilh xev i eutrons. It should be pointed out, however,

_ that if the DINEX shields could be moved even a distance of 10 yards avay
from the gadget, the collimators at the 200 and 40O yard stations for

" PHOREX would not look at the DINEX shield. This would decrease the inter-
fering effect of the DINEX shields. Of course, it was recognized that this
could not be done in practice since the tower cab is not large enough to
permit the DINEX ehield to be 10 yards away from the gadget.

: In order to make the experiment yield reliable quantitative data,
one vould have to be able to do away with the following sources of error,
or else be able to correct for thcm in a reli&ble manncr. scattering
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from the DINEX shield or other large masses of material close to the
gadget, air scattering, and ground scattering. The group recognized
thet it would be valuable to have such quantitative information and it

vas suggested that efforts be made to correct for the above errors and
obtain quantitative data,

Rosen briefly reported on the proposed part b of PHONEX (that
is, to measure the time dependence of the spectra toc within about 1 micro-
second). Rosen reported that he doubted the practicability of collimating
for 1 microsecond resolution by means of rotating & split cylinder. The
Committee agreed that as far as the thermonuclear part of the tests was
concerned there was no need to perform part b of PHONEX.

G. FLUNEX.

This scheme was briefly discussed in the Eighth minutes. Teller
emphesized that the reeson for ‘thinking of this experiment 15 in the
nature of insuring against failure of the DINEX experiment. If the DINEX
experiment is successful, it will give more complete information. On the
other hand, if it turns out that FLUNEX can be performed in a simple man-
ner it would be well to do it in order to have some insurance in case of
failure of DINEX. Pigure 3 shows the schematic of the experiment. The
fluorescent cryestal has an area of about 10 square centimeters and is
focused through the telescope onto a 1 millimeter spot. The fluorescent
light from this spot can then be detected by means of a photocell. Several
telescopes with different absorbers or an electronic arrangement may be
used to provide in part for the necessary seneitivity range. Furthermore,
depending on how elaborate one would wish to make this experiment, one
would plan to put fluorescent crystal essemblies at 2, 5, and 10 meters
distance from the gadget, respectively. The lead shield insures that the
neutron-flux is favored by about a factor 10 compared to the gamma ray
flux so that the fluorescence will be due largely to the neutrons. One
may wish to make the gamma shield out of a substance other than lead, such
as perhaps tungsten, in order to prevent premature heeting of the crystal.

In general, it ie believed that fluorescent crystals respond
fairly fast to a signal i.e. have a quick rise time (perhaps of the order
of a 10th of & gshake) but that their fall time is very slow. In conse-
quence, as long &8 the pulse is rising, the resulting signal should be a

‘fair reproduction of the change in neutron intensity. Thus, one may ex-

pect to obtain the shape on the ascending side of the neutron intensity
(1i.e. before point B of Figure 1) with very good accuracy but to measure
the shape on the descending side with very poor accuracy--perhaps of the
order of 1 shake time resolution.  Hence, one will know the total time

- wiich it has taken for the DT to react in only & rough way. If the gadget

fizzles but the fizzle is not poorer than 1% of expected yield, one would
8till expect to get some data from this experiment. It will give a rough
1nd1cation of the energy level. . - _
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f : ~ Some difficulties concerned with the experiment were dis-
.cussed by the group. These included scattering in the air of the
fluorescent light before it reaches the telescope, scatter in the _
optical system; response of crystals, etc. It was agreed that these
would have to be loocked into in some detail before it could be decided
vhat scale program this should involve. However, there was unanimous
egreement that vhatever arrangements are made, these should not inter-
fere with the work proceeding on DINEX. Teller and Graves were reguested
to examine the details of FLUNEX and the possibilities of enlisting .
groups outside of the Laboratory (particularly Charlie Baker at BrookK-
haven and P. R. Bell at Oak Ridge) and to report to the Family Committee
at the next meeting on their findings.

SR Time did not perwdt taking up thia jtem and discussion of
TENEX was poetponed until the next meeting _
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:7It vas agreed that a mockup of tover cab and an approximately
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2A W. D. Bright

3A 5. W. Burriss
4A J. C. Clark

SA D. K. Froman

6A R. W. Goranson
78 A. C. Graves

8A G. K. Hees

10A E. R. Jette
11A " "- "
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Executive Secretary

A. R. Sayer
R. F. Taschek

"E. Teller

" "
n 1

i "

J. von Neumann

- JO A. Wheeler

Docurent Room
n "

J. M. Keller
R. W. Spence
A. C. Graves
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T O~ 3 COLLIMATOR TUBES - 1/2" ¢
< @,@/ I mil, 3 mil AND 10 mil POLY-
ETHYLENE RADIATORS
L 3/8" STEEL BLAST COVERS.
ELEVATION OF BLOCK
6'-9" ¢ =']
/R SRR § * .}, —FRONT OF BLOCK
1K v ‘. - _" 9 .;t -
——r (& e : .
z Rt iicecca— COLLIMATING  TUBE
. \?\-\\\.\i\.\\}\\'\\}\'\
CAMERA BIPRR ".".",'.‘,o: '.""o" o' .o.‘ :
LOCATION R BRI

SECTION THRU BLOCK

NOTE -~ BLOCK MADE UP OF SIX SEGTIONS BOLTED TOGETHER
EACH SECTION. 1S |" STEEL SHELL FILLED WITH
LIMONITE CONGRETE

FIG. 2 B
SCHEMAT!C OF PHONEX ASSEMBLY
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FIG. 4 |
ARRANGEMENT OF FLUNEX
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