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l. As directed in March and again in September, we, in Group G-2, have now
easentially coampleted ths develomment of the flash x~ray counter experiment for ime
plesion studies at P-site. The performance of thia method is briefly summarized in
thia memorandum, and a definite recommendation is made as to the future of the ex-
periment in ocur implosion project as a whole.

2. The present status of the experiment is as follows: the buildings and one
detector poat are constructed, have been tested and are ready for use; the x-ray
equipment from Westinghouase has been largely rebuilt and is generally satisfactory
(about one x-ray shot in five must be discarded becesuse of inconstant intensity);
x~ray scattering by the gadget and by the detector poat and its contenta has been
brought under control; the problem of supplying adecuate power to the counters has
been successfully solved; the indicator circuits frem the counters have been worked
out; and the counters themselves have been developed and constructed &3 well as could
be expected. The one remaining factor not yet adequately evaluated is the day-to-
day consistency of the counter reaponse; studies of the last two weeka indicate
that this factor may require further development. Finally, the megnetic method,
which is to be used in conjunction with the counter method, hes been placed in very
satisfaectory working condition.

3. The present performence of the counter experiment is perhaps best illustrated
in Figs. 1-4. Tig. 1 is a theoretical profile of a Pb-cored Al gadget model for the
linear array of 44 l-mm counters arranged with l-mm and 2-um spacings a8 shown. The
effect of the penumbra, caused by an x-ray focal spot 12 mm wide and of uniform in-
tensity, is indicated. The model consists of a 3-ecm Pb core in a collapsed Al gadget
of size corresponding befors collapse to 6* in diemeter and 13" in wall thickneas.
Fige. 2 shows the observed response of the counters to the x-ray shadow of this model
as totelled for 6 x~ray shots. The x-ray intensity should be previously ad justed
to give about 90% probebility of counting in the illuminated region and should be
constant for all the shots; the intensity in Fig. 2, although selected to be con-~
stant, is a little too high and the observed shadow appears too small. The intensity
was beiter adjusted in obtaining the profile of Fig. 3.

o L. The statistical nature of the counter date is_indicated in Figs. 3 and }.
Fig. 3 shows a profile of a Pb disc and of a concentric Pb annular shield. Thia

.. profile waas obtained with a total of 20 succeasive x-ray shots; Fig. l shows the

breakdown of these data as the 20 shots were accummlated. The stetistics of each

counter is such thut the mean probeble error in firing is just ebout itwice as large

as expected from simple random probability. This factor of 2 is not unreasopable

for counters of the very amell volume and elongated shape in this experiment. I

is contluded thet e minimm of 6 to B shots ia required in averaging out the stayp

tistics of the yes-no type of response of each counter in determining the shadow

diameter with an aceuracy of 10 to 15 percent.

5« Although practically all of the difficult technical problems have been =
solved and the method has been shown to be feasible on the basis on which it was
undertaken, our recommendation now i8 to abandon the experiment. Our reasons for
this reccmmendation are much less because of technical difficulties than because
of recent practical exigencies in the work of the implesion project as a whole,
‘These reasons are outlined below. &
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realized in the counter experiment.

7- The few Chirges (@.g., lese than & dozen 6~inch lens ¢berges per week)
that may be 8xpected from S-site during the next Several months are not sufficient
t0 feed the Re-la, Betatron and Counter experiments simultanecusly, Beceauss of
the statisticsl nature of counter data, the counter éxperiment reguires about ten
tlmes as many chargea to yield a significant datum than does either of the othery
tvo experiments,

s The third factor in our recommendation ia the time schedule on which it
Soems possible to place the expariment in date-taking operation. Only one-half
the counters in one detector post have been installed. Only one of two datectar
poats has been constructed. It is eatimuted that at least one month of contimnmed
effort would he required to have one complete detector post operating, and another
month to place the Second post in operation, Approximately two wWeeks of additional
Operationel time (about ten s8hcta) would be Tequired to ascertain the diameter of
an imploded gadget. Hence, the earliest reliable implosion data would not be forthe
coming before Mey 1 or Jjune 1. s

9- Irrespective of the time schedule for Operation, and irrespective of the
few remaining experimental difficulties, it is believed that the statistical nature
of the counter data (wbich requires & large number of the Very acarce charge castinga)
and the relatively low 8ecuracy to be Sxpected, dictate now the wisdom of abandoning
this expexriment in favor of the Ra-1a and Betatron methods,
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