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MEMORIAL 

NORMAN A. HASKELL (1905--1970) 

Norman A. Haskell, a former Research Physicist and Branch Chief at Air Force 
Cambridge Research Laboratories, and President of the Seismological Society of 
America, died at Hyannis, Massachusetts on April 11 1970 after a long illness. He is 
survived by his wife and two children. 

Dr. Haskell was one of the world's leading theoretical seismologists, perhaps best 
known for his development of the matrix method of computing the seismic effects of 
multiple horizontally-layered structures. His research interests spanned an extra- 
ordinarily broad geophysical range including the development of computational tech- 
niques in seismic, prospecting, the extension of seismic prospecting techniques to the 
mining industry, mechanics of the deformation of granitic rocks, underwater ballistics, 
atmospheric acoustics, blast phenomena, operations research, crustal structure and 
nuclear test detection. 

NORMAN A. HASKELL 
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Haskell N. A. (1964). Total energy spectral density of elastic wave radiation 
from propagating faults, Bull. Seism. Soc. Am. 54, 1811-1841
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Haskell source model: far field
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Focal mechanisms

Haskell source model: far field

resulting in the convolution of two boxcars: the first with 
duration equal to the rise time and the second with 

duration equal to the rupture time (L/vr)
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Haskell source model: directivity
The body waves generated from a breaking segment will arrive at a receiver before than those 

that are radiated by a segment that ruptures later. 

If the path to the station is not perpendicular, the waves generated by different segments will 

have different path lengths, and then unequal travel times.
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Focal mechanisms

Rupture velocity
Earthquake ruptures typically propagate at velocities that are in the range 70–90% of the 
S-wave velocity and this is independent of earthquake size. A small subset of earthquake 
ruptures appear to have propagated at speeds greater than the S-wave velocity. These 
supershear earthquakes have all been observed during large strike-slip events.

http://pangea.stanford.edu/~edunham/research/supershear.html

http://pangea.stanford.edu/~edunham/research/supershear.html
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Directivity example
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Source spectrum

The displacement pulse, corrected for the geometrical spreading and 
the radiation pattern can be written as:

and in the frequency domain:
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Focal mechanisms

Source spectrum (amplitude)
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