
The New Mexico Years

1949-1957



Father worked at White Sands 
Proving Ground, was Navy Civil 
servant.  We lived  on the base for 
one year,  in Las Cruces the other 
years.



New Mexico College of Agriculture and Mechanical Arts



Richard H. Duncan, Assistant 
Prof in  1954-1955

Berken Chang, classmate in 1954-1955, 
transferred out to  Cal Tech

There is no concept in the whole field of physics 
which is more difficult to understand than is the 
concept of entropy, nor is there one which is more 
fundamental.
Francis Weston Sears (1950). Mechanics, Heat and 
Sound, Addison-Wesley principles of physics series  

Francis Weston Sears



Aftermath of the Duncan “drought”



M IT  - Graduate  Student Years

1957-1961



Thesis advisor was Laszlo Tisza, who  
had studied with Landau  in Russia, 
left after regime put Landau in jail  



Electron-lattice interaction and 
the generalized Born-
Oppenheimer approximation



The RAND Corporation was running full page ads in 
Physics Today during the late  1950’s.

P M Morse was on the Board of Directors.



The RAND Years

1961-1963



Physics Department head 
at RAND was Albert Latter



The last people we 
hired were from 
Harvard,  students of 
Schwinger, and they 
didn’t work out, so 
we thought we 
would try someone 
from MIT.

We have this acoustics 
problem that no one here 
seems to want to work on

Albert Latter:



Milton Plesset, consultant to 
RAND and CalTech Prof:

The best way to learn a 
subject is to work a 
problem.



Readings during RAND years

Landau and Lifshitz, Fluid Mechanics

Brekhovskikh, Waves  in Layered Meda

Lamb, Hydrodynamics

Many, many papers in Proc Roy Soc,Rev Mod Phys,  J 
Appl Phys, and  JASA.  Several papers  in Russian 
journals 

Standard books on acoustics were useless
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Propagation of Acoustic-Gravity Waves from a Small Source 
above the Ground in an Isothermal Atmosphere 

ALLAN D. PIERCE* 

The RAND Corporation, Santa Monica, California 
(Received 12 June 1963) 

A theoretical discussion is presented of the influence of gravity on sound propagation from a small source 
in an isothermal atmosphere where ambient pressure and density decrease exponentially with height. 
A solution for the free-space case is derived that indicates that waves with angular frequency c0 between 
(-•-1)lg/c and (-•/2)g/c will not be propagated, while those with c0 between 0 and (•,-1)•(g/c) cos0 will 
not be propagated in a direction making an angle of 0 with the vertical axis. A formal solution incorporating 
appropriate boundary conditions at the ground is derived and discussed. The field along the vertical line 
passing through the source is found explicitly. A consideration of the energy intensity shows that no energy 
is propagated within a cone above and below the source if co< (-•-l)•g/c, A calculation of the intensity 
for the case when (-•-l)•g/c<oo< (-•/2)'g/c indicates that the energy flowing from the source tends to 
concentrate in the lowest layers of the atmosphere. The field for large horizontal distances appears as a sum 
of a direct wave, a reflected wave, and a surface wave. Reflection coefficients are derived, and the criteria 
for the surface wave to be dominant are discussed. 

I. INTRODUCTION 

HE effects of the earth's gravitational force on the 
propagation of infrasonic waves to great distances 

have been extensively studied by a number of work- 
ers. •-•ø Interest in this subject dates back to 1883, when 
the eruption of the Krakatoa volcano generated a 
pressure pulse that was detected in widely spaced 
regions of the world. The detection of waves from the 
great Siberian meteorite in 1908 and, in recent years, 
from the detonation of hydrogen bombs created addi- 
tional interest. 

Early theoretical studies •-5 showed that one of the 
principal effects of the earth's gravitational attraction 
was that it permitted the existence of horizontally 

* Present address: Avco Corporation, Research and Advanced 
Development Division, Wilmington, Mass. 

I H. Lamb, Hydrodynamics (Dover Publications, Inc., New 
York, 1945), p. 541. 

•' G. I. Taylor, Proc. Roy. Soc. (London) A126, 169 (1929). 
a C. L. Pekeris, Proc. Roy. Soc. (London) AI?I, 434 (1939). 
4 C. L. Pekeris, Phys. Rev. 73, 145 (1948). 
5 R. S. Scorer, Proc. Roy. Soc. (London) A201, 137 (1950). 
6 R. Yamamoto, J. Meteorol. Soc. Japan 35, 288 (1957). 
7-j. N. Hunt, R. Palmer, and W. Penney, Phil. Trans. Roy. 

Soc. London A252, 275 (1960). 
• V. H. Weston, Can. J. Phys. 39, 993 (1961). 
• R. L. Pfeifer and J. Zarichny, J. Atmos. Sci. 19, 256 (1962). 
•0 Yu. L. Gazaryan, Akust. Zh. 7, 26 (1961) [Engl. transl.: 

Soviet Phys.--Acoust. 7, 17 (1961)•. 

propagating modes trapped in the lower atmosphere. 
These modes were found to exist when the assumed 
temperature-height profile of the atmosphere had no 
temperature minimum, and when the conventional 
acoustic theories (i.e., those neglecting the influence 
of gravity) precluded the existence of such modes. 

In this paper, we study the manner in which these 
trapped modes (or gravity modes) evolve from a small 
source located above the ground. In particular, we 
derive expressions for the acoustic field in regions rela- 
tively close to the source and study the effects of the 
ground on this field. 

The model we study is that of an isothermal atmos- 
phere bounded by a flat earth. Although this model is 
an oversimplification of the real atmosphere, and, as is 
well-known, it does not lead to a correct prediction of 
the form of the pressure pulse that would be observed 
at large distances, we feel that a study of this model 
may lead to a better understanding of the origin of the 
phenomena predicted at great distances by more 
sophisticated models. In particular, the theory de- 
veloped here should complement the recent asymptotic 
theories of Hunt, Pahner, and Penney 7 and of Weston. s 

The subject of wavepropagation in an isothermal 
atmosphere has been considered previously by Lamb, 1 
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The Avco years

1963-1966



Large atmospheric explosions  

often circling the globe one or more times. 

travel great distances over the earth,   

generate infrasound pulses

(Largest nuclear explosion so far, Oct. 30 1961, Novaya Zemlya) 

X

Y

X



Frank Press





How I came to academia



MIT – the Junior Faculty Years 

1966-1973

I become a bona-fide 
mechanical engineer

Allan D. Pierce, PE



Prediction of single mode 
theory:

Early portion of all pressure 
pulse waveforms have the 
same general shape





Physics Today, 
February 1968







The Georgia Tech Years

1973-
1988











The Penn State Years

1988-1993



William E. Leonhard





The Boston University Years

1993--2012



Allan D. Pierce
William M. Carey 

Acoustical Society of America

Miami, Florda

The  physical mechanism (viscosity 
related) of low frequency acoustic wave 
attenuation in sandy/silty sediments

11 November 2008

Please try to follow the 
logic.  It isn’t all that 
intricate and it is more 
nearly correct than the 
other stuff that has been 
fed to you.



Allan D. Pierce
William M. Carey 

Acoustical Society of America

San Antonio

Sediment shear as a  perturbation in 
geoacoustic inversions and the 
explanation of the anomalous frequency 
dependence of the attenuation

27 October 2009
water column

bottom sediment ?



The Editor-in-Chief Years

1999-present








