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MEMORANDUM

TO: MEMBERS OF SEISMIC WORKING GROUP ON EXPLOSIONS
FRCM: WM. M. ADAMS

SUBJECT: COMMENTS ON MEETIRG OF 15 JUNE 1960 IN WASHINGTON

After deliberation on the distant seismic measurement program for LOLLIPOP
and other explosions contemplated for the Seismic Improvement Program, as
presented to the Seismic Working Group on Explosions on 15 June 1960 at
AFTAC, I wish to make the following comments., These are in order of
importance, Magnetic tape recording will be considered separately.

Distant Measurement

1. It is absolutely essential in the development of an experimental
design that the disposition of the data snd the type of ang%yﬁjs
intended by each data processing group be known. Only then can the
operation be designé& s0 as to obtain the maximum velue from ‘the
data., To my knowledge, this has not been specified fbr the data
that are to evolve from the experimental program of the seismic

improvement effort.

+ 2. More of the sites used during HARDTACK should be duplicated., It is
important to learn the extent of the effect of moving the source
about 12,5 kilometers (I assume that the medium effect can be learned
from close-in measurements and corrected for on the distent measure-

= ments, leaving the effect of moving the shot point). The benefits
of instrumenting the line between NTS and the GNOME site clearly are
not seismic improvement, The reversed profile would be informative

about crustal structures, possibly.

3. The "Geneva type" station should not be gelected at relafively the
lowest signal level distance from the test site, about 1600 km., It
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There is no need for more than one radial line for NTS shots. The
line used for the HARDTACK series was an excellent compromise be-
tween background noise level and operationmal difficulties, It also
permitted reasonable assumptions about the crustal structure for
those stations in the Mississippi Valley or Great Plains., It should
be recalled that less than 50% of the shots now being considered are
to be at NTS; and several of those, such as ORCHID and COTTORTAIL,
are of questionable vzlue--especially since the type of analysis
intended for the records to be obtained is not definite.

To study azimuthal variation, possibly the purpose of the several

" lines radiating from KTS in the proposed plan, instrumentation should

be placed on various azimuths at one, possibly two, and no more than
three epicentral distances, Suggested distances, in the order of
their importance, are 300 to 500 kilometers, 100 to 150 kilometérs,
and 1900 to 2200 kilometers, The epicentral distance should be very

similar for the several szimuths selected,

It is desirable to know the variation that may be expected due to a
small change in the location of the recording station, Such infor-
mation is available for shot-period recording but is unknown for
long-period recording--or broad-band recording such.as considered
desirable by the Russlans. This need be done at only one station,
A spread of three or four long-period instruments transverse to a

line from the epicenter would give the information., See Figure 1.

Magnetic Tape Recording

1.

Whether or not recording on magnetic tape should be added will now
be discussed, Such tape recording should be used because, in preac-
tice, 1t usually permits a more refined and varied analysis of the
data,

It is imperative that instrumentation-type, NOT modified audio-
equipment-type, transports be used everywhere,

Por tape recording in remote field stations to be successful, it is
necessary that the tape instrumentation be specifically designed
for field recording of explosions; that is, short-term recording of
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an event occurring at a predictable time, Any aftempt to broaden the

scope of such tape instrumentation, especially for long-duration re-

cording of events occurring in unknown random-time sequence, will so

severely hamper the success of the tape recording effort as to delay
its acceptance as the best present-day method of data gathering for
short-term recording.

The following costs have been obtained as estimates for adding tape

- recording to forty stations, bringing present facilities up to

forty stations' capability and conducting one field operation, pre-

sumably for one-month duration.
photographic recording . . . . . . . . . . . $2,200,000

audio-type magnetic tape recording plus o
photographic recording . .. . . ... . . 3,500,000

instrumentation-type magnetic tape recoiding
plus photographic recording . . . . . . . . 4,200,000

I wish to recommend that in costing the magnetic tape field or any
other type recording units, it be assured that enalysis facilitles
are either available or else are costed in as part of the inclusion
of tape recording. Probably the minimum reduction center that could
be visualized would be an analog-to-digital conversion center. The
anelysis effort would then plan on utilizing electronic digital com-

puters to which nearly everyone now hag access,

The extensive use of magnetiec tape recording of seismie¢ data, as
strongly recommended herein, will be a significant advance in seis-
mology. Therefore, it is suggested that a prototype field system be
used in the field on the next operation. The experience obtained
should prove extremely valuable in directing the expenditure of the
additional two million dollars that the addition of instrument-type
tape recording will cost. Tryouts at leisure on chemical explosive

sources are not considered equivalent. The stigma of lost data is

not nearly as severe,
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Wm. M. Adams




