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Programs to be run:

lem_v5.f using lem_v5.inp (fortran) 

lem.pro (idl)

With suitable navigation and data files

The fortran program, lem_v5.f, is to be used to take ion data measured by Galileo EPD and transform it into the rest-frame of the plasma.  In a rapidly flowing plasma, ion detection telescopes (or other measurement systems) facing into the plasma flow will record more counts than those sectors facing in other directions.  This is known as the Compton-Getting effect, named for the classic 1935 paper.  We have included a reference list below that may be helpful to understand this effect and the operations of this computer program.  In the sample output, the middle panel shows untransformed data.  The peaks are times when the sensor is pointing into or nearly into the plasma flow.

To run this program, it is useful know the exact details of the plasma flow vectors in the medium in question, so that the ion data can be transformed into the rest frame of the plasma.  This fortran program attempts to carry out this transformation.  It requires the user to know or estimate the plasma flow vector of the data in question.  The Compton-Getting (CG) effect for the inner magnetosphere of Jupiter will be most critical for the lowest energy ions and the heavy ions detected by EPD.  At high energies, the effect is much weaker and it is often appropriate to use the data as a good approximation to the rest-frame data without correction.

After compiling the program according to the instruction provided in the code, the user must modify the input file to suit the data in question.  The various file names should be changed for the navigation, data, and output files to be used.  For example, if you are using the Ganymede 7 (g7) record mode data, you must have the corresponding name in the input file (e.g. g7_nav.txt and g7_dat.txt).  Both files have header lines of varying lengths depending on the available data and the number of unusable lines have to be counted and put into the input file.  The start and end times are for all the data you wish to process for this run.  The code will process the data record by record and do the transformation.  Each time it computes the spectral fit (log j = -1.0 * gamma * log energy) in the rest frame of the plasma.  Next choose the channel you wish to process and the dominant ion species.  The transformation can only be performed for one ion species at a time.  Next enter the spectral slope to use as a default; we recommend 2.  In the final line, you must specify the plasma flow field according to the parameters available.  If jvtr=0, the flow is in the corotation direction, at a level of 0 to 100 percent of rigid.  The choice of jvtr=1 is nearly identical to jvtr=0 except that the user can put the flow in as a numerical quantity (e.g. 184.0 km/s) instead of as a fraction of rigid.  Both choices use a flow that is basically in the direction of the spin axis of Jupiter crossed into the radial vector to the point in question.  Finally, a different flow vector can be manually implemented when jvtr=2 is chosen.  In summary, you must choose the channel you wish to transform, the dominant ion species, the time range, and the flow field.  


The untransformed and transformed records are written to separate files, as are the gammas from each transformed record.  These can be plotted by the user.  We have supplied an idl routine that makes a stack plot of the various quantities.  This should be modified to suit the user’s purposes.  We are including sample output showing the data prior to the CG correction and following the CG correction.  The sample also shows the spectral fit used for each record.  


These transformations can be done on the record mode data from the various satellite flybys and other limited time periods.  If no magnetic field data are available, the transformation cannot be done because there is no pitch angle information.  Depending upon the ion gyroradius, very close to the satellites, there can be strong distortions to the data, e.g. absorptions, and no transformation should be done in those locations.     
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