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Introduction:  In August, 2004, the first data ac-

quired by an extraterrestrial Mössbauer instrument 
were released to the Planetary Data System (PDS), as 
required by NASA data-sharing rules.  The data are in 
a form unfamiliar to most Mössbauer spectroscopists, 
including those focused on planetary applications, and 
considerable time and effort are required to convert 
these data into a more user-friendly form.  Therefore, a 
new Windows-based computer program, MERView, 
has been developed to accomplish this conversion 
quickly and conveniently.  In this report we describe 
some features of this program, which we believe will 
be of interest and utility to the wider Mössbauer com-
munity, that is, non-MER (Mars Exploration Rover) 
team members.  An executable file of the latest version 
of MERView will be made available to anyone who 
requests it (e-mail to agresti@uab.edu). 

PDS Data Format:  The data released to the PDS 
are in a binary Experiment Data Record (EDR) “dat” 
file and an accompanying explanatory ASCII “LBL” 
file that may be downloaded from the MER Analyst’s 
Notebook web site (http://anserver1.eprsl.wustl.edu/).  
The files are organized for each Mars Exploration 
Rover, Spirit (MER-A) and Opportunity (MER-B), 
according to the Mars sol on which the Mössbauer 
measurement was made.  Conventions for interpreta-
tion of the data are provided by several resource files 
available on the site, the most useful being the EDR 
Software Interface Specification (SIS) Document, SIS-
SCI009-MER, JPL D-22849, 07-31-2004.    

Mössbauer sample and calibration spectra, detector 
energy spectra, temperature data, and drive error signal 
are, for the uninitiated, rather dauntingly presented in 
the form of byte streams.  There are also bytes associ-
ated with “instrument parameters” and a “logbook” that 
must be converted into usable form with limited infor-
mation on how to do so.  The site also provides “Sci-
ence Products,” which include ASCII column files, 
graphical displays, and limited interpretation of the 
data by the MER-team, including velocity calibration. 

The MERView Program:  Our guiding philosophy 
has been that evaluation of Mars Mössbauer data by 
non-MER team members should be independent of 
MER-team interpretation and thus should begin as 
closely as possible with the EDR data, supplemented 
by essential information about sample interrogation 
conditions, times, temperatures, and the like, as well as 

a full description of the reference sample, for both 
MER-A and MER-B instruments at each temperature 
step (which is yet to be provided [1]) in order that ve-
locity calibration may be independently carried out.   

The MERView program under development is con-
structed in adherence to this philosophy.  To make the 
otherwise rather daunting conversion task a pleasurable 
experience, it makes use of a main menu, popup 
menus, and dialog boxes typical of a Windows applica-
tion.  After downloading the appropriate “dat” and 
“LBL” files from the PDS site to a common computer 
folder, the “dat” file is opened with MERView, and 
one or two clicks lead to easily understandable displays 
of the byte data side-by-side with converted decimal 
values for all information contained in the EDR file.  
Additional clicks result in full-screen graphical dis-
plays of spectra, temperature data, and error signal, or 
in exporting data to a file, e.g. in decimal column for-
mat for input to in-house analysis routines.   

We are actively seeking additional information re-
quired to fully interpret the MER Mössbauer data [1].  
As this is acquired it will be incorporated into the 
MERView program.  The similarity of Mössbauer and 
APXS spectral data suggests that straightforward modi-
fication of MERView will allow application to APXS 
data as well; we are investigating whether this pro-
gramming extension is worthwhile.  We are confident 
that significant enhancements to MERView will be in 
place by the time of the March 2005 LPSC. 

Examples of MERView Output:  To illustrate 
some possibilities, we shall work with the EDR file for 
MER-A, Sol 58.  After opening the EDR “dat” file with 
MERView, there are three basic options: display a ta-
ble; export the table to a file; and display a graph.   

Displaying a table.  Possible options are shown by 
the various items in the “MER Data” menu below.  
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“View File Structure” provides a convenient tabular 
display of the byte organization of the EDR file.  
“View MER dat File” displays the byte structure of the 
“dat” file, as shown below.    The first column provides 

 
a description of each data set; next is a column of byte 
addresses in hexadecimal notation, followed by 16 
bytes; at right are corresponding decimal byte ad-
dresses followed by the ASCII equivalent of each byte, 
useful when text is included in the file.  Scrolling 
through the entire file is facilitated by implementation 
of up and down arrows, PgUp, PgDn, Home, and End 
keys, an explanation of which is provided by a popup 
menu reached as usual by pressing the right mouse 
button.  (Each MERView display window, whether text 
or graph, includes such a popup menu.)  “View LPL 
File” displays the ASCII text of the PDS Label file, 
with line numbers, again with scroll keys implemented. 

“View Instr Params” and “View Logbook” simply 
display the bytes associated with these two data ob-
jects, with decoding left for a later revision after addi-
tional explanatory information, not presently available 
from the PDS web site, is acquired 

The remaining items in the “MER Data” menu in-
clude numerical data stored as two or three bytes, 
which may also be graphed by selecting “MER 
Graphs” from the main menu (see later).  The displays 
are in column format and include the source bytes with 
their hex addresses in the EDR file along with their 
decimal conversions.  This is illustrated by a portion of 
the “Temperature Data” display, as shown below.   

 
A computed value of 900 K for the board temperature 
is clearly incorrect.  The formula given in the SIS is:  
Board sensor = 273.2 + 25 + (scaled value * 
1.638*2500/4096+608)/2, where “scaled value” is the 
2-byte MSB value given under “hex” in the table.  The 
reason for this discrepancy is not clear at this time.    

There are 80 individual Mössbauer spectra in each 
EDR file: 65 among the 13 temperature windows (5 
detectors each, one recording the reference, or calibra-
tion, spectrum); 10 “compressed” spectra (the means of 
“compression” not being provided); and “one tempera-
ture window” stored near the end of the file.  Selecting 
“Mössbauer Data” opens a pop-up menu from which 

the desired Mössbauer data may be selected.  The fol-
lowing is part of the table for temperature window #6.  
Compare this with the byte listing at left.  

 
The value in channel 1 is the measurement time in 
drive cycles, the length of which appears to be lacking.  
Detectors #1 – #4 contain either 6.4- or 14.4-keV spec-
tra, obtained by combining data from the same energy 
window of more than one instrument detector, most 
likely pairwise.  How this is done is not explained in 
the EDR or Label files.  While the “Science Products” 
do provide the energy assignments, relying on this vio-
lates the philosophy put forward earlier in this abstract.   

Exporting to file.  Selecting “File/Export Display..” 
will write the contents of any display screen to a file.  
A file name is suggested, which the user can change.  
“File/Export Columns...” will result in columns of 
decimal data being written to a file in a format that can 
be readily imported into spreadsheets or analysis pro-
grams, the byte information not being exported.   

Displaying a graph.  Menu item “MER Graphs” is 
selected to produce a graph.  Any data set, except “in-
strument parameters” and “logbook” may be graphed.  
Graphs are initially shown as four to a window, from 
which any of the four may be selected by a left mouse 
click.  Zoom and move keys are implemented for closer 
inspection of single graphs.  With a single key stroke, 
one can move from any one of the 23 “quad” graphs to 
the next in less than a second.  In this way the entire set 
of graphical data for a given EDR file (Mars sol) may 
be carefully reviewed in approximately one minute.   

An example Mössbauer spectrum is shown below.     
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