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DIGEST

One éf the classical problems of seismology 1is
the recovery of Jnformaflnn about the source of selge
mic_waves using observabtions made at lavge dlstdnce
from the focus, In Chig dissertation we have usad
long~-period sezqmogr aph records of the body waves
from a relatively simple type of source, an expio-
gion, and applied egualizabion techniques in &an
attempt to retrieve infTormation about the energy
releasey'the source dimensiong, and the straln
levelsg near the Tocus,

We performed & spectral analysis of sevenby-
five P-wave records snd Tive S-wave records fyrom
eight large, underground nuclear exploslons. The
displaceme nﬁ/amplitude spectra in the frequency
band from (.05 to 1.0 Hertz were reducsd to the
gource by application of the method of amplitude
equalizatien,ﬂbﬁstimates of the-energy gpectrum,
cunulative energy spsctrum, and strain spectrunm
on the focal sphere were derived for each event
from the average displacement amplitudarspectrum
reduced to the foeal sphere.,

The total P-wave energy in the freguency
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band from. 0.1 Hertz to 0.7 Herbz was computed for
each explosion for four different absorption models
and the results compared. The energy calculations
vere found to be gtrongly dependent on the choice
of the absorption model. At the present time, the
ef fect of abgorption on body-wave amplitudes is notl
well understood and is the gubject of much discus-
sion., The results we present here emphasize the
need for an accurate krowledge of the abgorption
behavior in amplitvde gtudies.

The portion of the total Y.wave energy to be
expetted in the limited frequency band from 0.1 to
0.7 Hertz was calculated on the basis of Sharpe's
theory and was determined to be of the ordér of
one-sixth for a typical model of a one megaton
explosion. Seigmic coupling factors were oblalned
by comparing obgserved energies Lo the yields méaw
sured independently. Thege regulis were again
found to be criticaelly dependent on the absorption
model, "The model which gave efficiencies of the
order of 10-3 is recommended as being bthe most
approvriate Tor describing the absorplbion in the
frequency band from 0.1 to 0.7 Hertz; thiz model
corregponds to the assumpbtion that (T/Gav) equals

cne and a halt{ seconds where T is the travel tine
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of the ray. BRelationsg between magniﬁude and banf-
limited energy and magnitude and yield were developed.
| The gtrain level on the elastic-nonelastic
‘boundary of an explosion wag cowputed from the P-wave
magnitude using a ray-tracing teclhmigue, The value
of this strain wag found To be approximately 10“4,
Based on thig same approach, fhe distance from the
focus at which each explosion reached the same level
was calculated. The results were compared to obe
servations by others of the_radius of the boundary
between elastic and nonelastic behavior based on
Sharpé‘s theory and to the velative size of the
nonelastic zbne obtained by comparing the levels

of the strain spectra on the focal sphere. The

correlation seems to be fairly good.



