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Technical Data: 
VBEPS 
electromagnetic materials. 

oftware for Calculation of Permittivity by Transmission Measurement 
 

BEPS is a Windows based an all inclusive program for the computation of complex permittivity from 
ransmission measurement.  
 
he underlying assumption is that transmission measurements have been made by a network analyzer such 
s Hewlett Packard HP-8510 and the I-Q, (In-phase and Quadrature phase), output has been saved as an 
SCII file which can be read by a PC.  

 
he program will read the CITIFILE header format of the HP network analyzer and it can be optionally 
ustomized to read any other header format which contains additional information such as the layer 
hickness.  Such customization must be specified at the time of purchase.  
 
ersion 2.6 added the display and tabulation of the loss tangent which some users indicated that they would 

ike to have.  
 
BEPS will compute complex permittivity for the following cases:  

 
 1.  Single layer, normal incidence.  
 
     Such measurements are usually made in free space, microwave  
     tunnel and in a coax fixture.  
 
 2.  Single layer arbitrary angle of incidence TE and TM  
     polarization modes.  
 
 3.  Single layer in a rectangular waveguide operating in the  
     dominant TE10 mode.  
 
 4.  All above with multiple layers, where the unknown layer is  
     sandwiched between layers whose properties are known.  
 

Chief application is the measurement of liquids which can be placed in a sample holder and 
materials such as paints which can be deposited on a substrate.  
  
The program assumes that the "known" layers are materials  whose properties are frequency 
independent over the  frequency range of interest. This is almost always the case with low loss 
materials which are commonly used for  containers or substrates.  

 
 version of this program which could read the "known" material properties from the user specified material 
ata  base or data files could be provided as an option.  

 

easured complex permittivity can be least square fitted (LSF'd) to a Debye and/or Lorentzian oscillator. 
his will allow the user to quantify the measured results in a concise way. Debye representation is especially 
seful in the quantification of artificial dielectrics such as embedded carbon fibers in a foam matrix. 
orentzian representation is useful for artificial dielectrics with highly conductive particles. Both are useful for 
 limited extrapolation of measured permittivity to frequencies outside the measured range.  
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Quite frequently segments of the measured data, particularly at the low and the high ends of the frequency 
band are clearly in error. With few clicks of the mouse, these questionable segments of measured data can 
be readily excluded from the Debye and Lorentzian analysis and make these representations more 
meaningful.  
  
All inputted and computed parameters are automatically displayed by tables with vertical scroll bars and full 
screen graphics. To facilitate reading of graphics, pressing the left key of the mouse will display the x and y 
coordinates of the selected point.  
  
Graphics can be interactively customized by the user. The user can change scales, colors of the plots, fonts, 
labels, grid display and many other features.  
  
With a click of the mouse all graphics can be printed or stored on the clipboard as bit maps which can then 
be scaled and pasted into slides and documents.  
  
All computed information is automatically stored in ASCII files winch can be easily ported to spread sheets, 
or incorporated into reports.  
  
User interface is written in Microsoft Visual Basic Version 6. Virtually all mathematical computations are 
performed by FORTRAN subroutines embedded in DLL, the Dynamically Linked Library. Fortran compiler is 
the Microsoft Power Station 4. Graphics are the Olectra Chart, Version 5.02 by KL Group. All files generated  
by the program are ASCII files.   The output for the free space measurement of a resistive film is shown 
below. 
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