


£ ‘ o ) | . m An TION
P T S

Y
JTP 132, Proj 6.4b, subj: Meteorological #spect of MIKE Shot

7. During its repid initial ascent the ball contracted horizontelly and became
transformed into a fiery and sxceedingly turbulent columnar cloud, losing its quasi-
spherical form soon after the ascent began. I thought I saw a small secondary explosion
in the fiery column at this time, but other observers do not confirm this. I removed
the goggles immediately after this secondary detonation.

‘8. The "doughnut® or smoke ring was then formed, without much slackening in the
rate of ascent. I estimate that the mushroom cloud reached the tropopause within H/3
mimutes. Its vertical deceleration after 2 minutes was very rapid and was accompanied
by a tremendous lateral spreading many times faster than that seen in A-bomb clouds.
It appeared as if the cloud “"splashed" egainst the tropopause.

9. The shock wave arrived at epproximately H/2 minutes 28 seconds, Its intensity

_was not great, being estimated to be no greater than that from s 16 inch naval gun firing
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at 7 miles digtance.

10. The stem passed into the head of the cloud and moved upward with it from the
time the latter was first formed. At first the stem was relatively narrow, being not
more than 1 mile in diemeter and perfectly vertical; it seemed to be very turbulent but
vas not marked spirally as are some A-bomb stems. The turbulent appearance soon vanished
and the stem expanded laterally to a diameter of 10 miles, At maximm and before de-
formation it presented a very smooth appearance like a pile of inverted ssucers of diff-
erent dismeters, stacked one upon the other., The only natural cloud resembling the stem
st this time is the vertically stacked sltocumulus lenticularis seen over and near high
mountains during foehn periods. I have seen clouds like the stem over the Sierras in
California, end the Southern Alps in New Zealand and have seen photographs taken in
Serdinie of similar structures associated with the Alps. There is no doubt in my mind
that the smooth stem is a surround formed about the narrow turbulent initial stem by
condensation in outside air taking part in the vortex-ring circulation. The smooth
outlines indicate that this part of the circulation is non-turbulent streamline motion .
and that the various "saucers" are the result of variations in moisture content in the
atmospheric layers partaking in the motion upward through the middle of the vortex ring.
It may be assumed that the rapid lateral extension of the initial stem is an index of
the rate of entraimment of outside air into the vortex ring system; if so, the rate
must be many orders of magnitude greater than that in any previous detonation. At the
point where the stem joined the head several large skirts formed toward the end of the
ascent, Their presence suggested a highly saturated atmospheric layer at about 30,000 ft

11. In contrast to the broad stem the head remained turbulent. It still presented
e cumuliforn structure at H/i5 minutes., By this time however, parts of it were being
transformed into altocumulus and other parts (at the same level but on the opposite side
of this cloud) into cirrus, After comparing notes with other observers, I am convinced
that the mushroom cloud remained below the tropopause throughout the period of its ex-
pension and thereafter, This is not to say that the entire cloud was limited by the
tropopause but only the great bulk of it; consisting largely of condensation in entrained
air, condensed steam from the sea surface and coral ‘and other debris from the destroyed
islands was so limited. There is indirect evidence that the initial central turbulent
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sketchies (Jppendix 1i;. X comparison 1s also made with a conventional former explosion
with the intention of emphasizing that from the geophysical point of view MIKE belongs
| to a different order of events from those previously studied in this region in Nevada.

/s/ C. E. PALMER

Professor of Geophysics
' Institute of Geophysics
- _ University of California
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APPENDIX II
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