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These expressions are used when we discuss spherical waves in
Section 2.4 and the earth’s normal modes in Section 2.9. "

A final point worth noting is that the elements of volume
and surface used in integrals are different in spherical coor-
dinates from rectangular coordinates. In spherical coordinates
(Fig. A.7-5) there are several scale factors, so an element of
surface area is

dS=r2sin 8d0d¢, (18)
and an element of volume is

dV =2 sin 0dr d6dg. (19)

Spherical coordinates:
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Fig. A.7-5 Definition of the element of volume in spherical coordinates.
Unlike the case of Cartesian coordinares, the volume element in spherical
coordinates in not a cube. (Marion, 1970, From Classical Dynamics of
Particles and Systems, 2nd edn, copyright 1970 by Academic Press,
reproduced by permission of the publisher.)
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A.8 Scientific programming 467

Fortran, a language that is especially suitable for scientific pro-
gramming and is therefore commonly used in seismology (and
thus in this book). The program could be also written in other
languages, but the general points would still apply.
¢ SYNTHETIC SETSMOGRAM FOR HOMOGENEOUS STRING
¢ DISPLACEMENT U AS FUNCTION OF TIME T
C CALCULATED BY NGRMAT, MODE SUMMATION
DIMENSION U(200)
PT = 3.1415927

C PARAMETERS (NORMALLY WOULD COME FROM INPUT)
STRING LENGTH (M)
ALNGTH = 1.0

C VELOCITY (M/S}

C=1.0
C NUMBER OF MODES

NMODE = 200
C SOURCE POSITION (M}

o

XSRC =10.2
¢ RECEIVER POSITION (M}
XRCVR = 0.7

¢ SEISMOGRAM TIME DURATION (S5)
TDURAT = 1.25
C NUMBER TIME STEPS
i NTSTEP = 50
C TIME STEP (S)
DT = TDURAT/NTSTEP
C SOURCE SHAPE TERM
TAU = .02
C
C LIST PARAMETERS
WRITE (6,3000)
3000 FORMAT (‘SYNTHETIC SEISMOGRAM FOR STRING')
WRITE (6,3001) NMODE
3001 FORMAT(‘NUMBER OF MODES', 16}
WRITE (6,3002) ALNGTH, C
3062 FORMAT ('LENGTH (M)‘ F7.3, ‘VELOCITY,
X {M/S)*, F7.3}
WRITE {6,3003) XSRC, XRCVR
3003 FORMAT (’POSITION (M}: SCURCE’', F7.3,
X 'RECEIVER’, F7.3)
WRITE (6,3004) TDURAT, NTSTEP
3004 FORMAT (’SEISMOCGRAM DURATION {S)’, F7.3,
X 16, 'TIME STEPS’)
WRITE (6,3005) TAU
3005 FORMAT {‘'SOURCE SHAPE TERM’, F7.3)
cC
C INITIALIZE DISPLACEMENT
B0 5 I =1, HTSTEP
U(1)= 0.0
5 CONTINUE
C
C OUTER LOOP OVER MODES
DO 10 N =1, NMODE
ANPIAL = N*PI/ALNGTH
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