
 
 
The Fortran 90 program “pd_bimat.f90” calculates "phi", "r" and "z" components of motion in 
two half-spaces, generated by a point dislocation with ramp source time function at the material 
interface, based on the analytical solution given in the following papers: 
 
1. Ben-Zion, Y., The response of two half spaces to point dislocations at the material interface, 
Geophys. J. Int., 101, 507-528, 1990. 
 
2. Ben-Zion, Y., Corrigendum to "The response of two half spaces to point dislocations at the 
material interface" by Ben-Zion (1990), Geophys. J. Int., 137, 580-582, 1999. 
 
The original codes were written by Yehuda Ben-Zion <benzion@usc.edu> in Fortran 77 
("pd2hsp_corr.f", "pd2hsr_corr.f", "pd2hsz_corr.f") that calculate the "phi", "r" and "z" 
components separately. Please see Fig 4 of Ben-Zion (1990) for the coordinate system employed. 
 

This Fortran 90 code combines the three F77 codes mentioned above. 
 
------------------------------------------------------------------------- 
 
 
Notes: 
-- 1/3/2006 The three Fortran codes are combined by Jean-Paul Ampuero  
        <jeanpaul.ampuero@tomo.ig.erdw.ethz.ch> using F90. The output  
        format of the seismogram data is generalized: Binary or ASCII. 
-- 4/3/2006 modified by Zheqiang Shi <zheqians@usc.edu>. Input parameters  
        are now read from a file "ptdisl.in". Please follow the guidelines below 
        when specifying the input parameters. Shear dislocation source can  
        now be customized in any form of (dU_x, dU_y). The Source terms dU_phi  
        and dU_r are now incorporated the integrals. 
 
 
--------------------------------------------------------------------------- 
 
 
 
Guidelines for input parameters: 
-------------------------------------------------------------------------------- 
 
1. The P and S wave speeds of medium 1 should be no less than those of medium 2. 
 
2. The numerical time step for integration should be 0.05 (or less) than the source rise time to 
generate smooth seismograms. On the other hand, the rise time should not be too large because 
in that case various arrival phases will interfere with each other. The calculations in such cases 
are fine, but it is less easy to identify the basic seismic phases. 
  



3. The seismograms are always calculated for pairs of station that are on the opposite sides of the 
fault at the same distance. Please specify coordinates ONLY for stations on the slower medium. 
Mirror stations (about the fault plane) on the faster medium are calculated automatically. 
 
3. Three are two options for the format of output data: 
   lop=F for Binary format 
   lop=T for ASCII format 
 
4. There are two options of specifying the station coordinates: 
   iop=F for cartesian type (x,y,z) 
   iop=T for (x,y, theta) 
 
   x,y,z have units of [m] and theta has a unit of [degree] 
------------------------------------------------------------------------------- 
 
The code should compile using most Fortran 90 compilers.  
 
Two files with examples of input parameters are provided. The file “BZ99.in” contains the 
parameters that were used to generate the synthetic seismograms in Ben-Zion (1999). In this 
case, the rise time is relatively large and it is not very easy to identify the different arrival 
phases. 
The file “example.in” contains a set of parameters with relatively small rise time, in which case 
it is relatively easy to identify the different arrival phases. 
 
Please rename the input file you want to use to "ptdisl.in" before you run the program.  
 
 
 


