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This document provides guidelines for the format and organization of “raw” counts files that can be converted into flux files. The objective is to create a file that contains everything one would need to perform energy and/or pitch-angle inversion to obtain unidirectional differential fluxes. Because many measurements are taken on spinning spacecraft, angular inversions require fairly detailed information about the orientation of the instrument relative to the spin vector.
It was decided that quasi-static information about the instrument should remain in a distinct “response” CDF. Such information includes the energy, angle, and energy-angle response functions, nominal geometric and energy factors, as well as dead times, saturation information, etc. All files will contain response curves for protons and electrons, even though most channels are treated as being either electron or proton channels. Thus, there will be two kinds of files, “counts” files, with minimal metadata, and “response” files, with large amounts of static data.
Time dependent data in a “counts” file:
· START_TIME – time of start of integration

· END_TIME – time of end of integration

· C*** – counts in each channel, (array vs time)
· First *: (P)roton or (E)lectron (species of primary response)

· Second *: (D)ifferential or (I)ntegral (approximate, of course)

· Third *: (O)mnidirectional or (U)nidirectional (approximate, of course)

· Note, a counts file may have multiple C*** entries

· B*** – expected counts due to background (estimated, of course) (array vs time) (in opposite species of C***)
· GEI_LAT – latitude in GEI of instrument bore sight (deg)

· GEI_LON – longitude in GEI of instrument bore sight  (deg)

· GEI_VLAT – time derivative of GEI_LAT (deg/sec)

· GEI_VLON – time derivative of GEI_VLON (deg/sec)

· IAX1_LAT – GEI lat of 1st instrument axis) (deg)

· IAX1_LON – GEI lon of 1st instrument axis (deg)

· IAX2_LAT – GEI lat of 2nd instrument axis) (deg)

· IAX2_LON – GEI lon of 2nd instrument axis (deg)
The instrument axes will be used to rotate the angular response into the GEI frame. For each CP** there is expected an opposite BE** entry, and vice versa. The background counts are provided so that users who do not wish to simultaneously invert protons, electrons, and cosmic rays, can only fit the target species.
Time static data in the “counts” file:

· RESPONSE_FILE –Response file name

Data in a “response” file:

· DEAD_TIME – nominal dead time for each channel (array, seconds), NC points
· DEAD_TYPE – type of dead time (string, ‘BLOCKING’, or ‘NON-BLOCKING’)

· COUNTS_MAX – array of maximum counts for each channel (array)

· COUNTS_TOTAL_MAX – maximum counts across all channels (scalar)

· C***_XCAL – array of “fudge factors”
· XCAL_RMSE – RMS error of the natural log of the counts for each channel, from calibration against a gold standard (array)

· A_UNIT – area unit (e.g., ‘cm^2’)

· E_UNIT – energy unit (e.g., ‘MeV’)

· E0 – effective energy label for each channel (array, in units of E_UNIT)

· G – effective geometric factor for each channel (array, in units of A_UNIT plus sr, as in ‘cm^2 sr’)

· DE – effective “delta-E” for each channel (array, in units of E_UNIT, differential channels only)

· IAX1_GRID – grid in instrument axis 1 (deg), array, N1 points

· IAX2_GRID – grid in instrument axis 2 (deg) array, N2 points

· E_GRID – grid in energy, NE points

· AP – NC N1xN2 matrices of effective area for protons vs IAX1 and IAX2
· AE_XXX – NC N1xN2 matrices of effective area for electrons vs IAX1 and IAX2
· EPSGP_XXX –NC NEx1 arrays of effective geometric factor versus energy for protons

· EPSGE_XXX –NC NEx1 arrays of effective geometric factor versus energy for electrons

· EPSAP_XXX – NC N1xN2xNE tensors of effective area versus energy for protons

· EPSAE_XXX – NC N1xN2xNE tensors of effective area versus energy for electrons

· REFERENCES – list of paper references and websites (list of strings)

Because each daily “counts” file contains the name of the response file, it is possible, if necessary, to have time-dependent response files, e.g., each time the gain changes.

