December 19, 2017

CINDI IVM Post-Processed HDF Record Description
Version 3.5

This is a description of the post-processed (CS) version of the CINDI HDF IVM files.  A record is written for every RPA sweep (normally every 0.5 or 1.0 seconds). Drift meter data is averaged to the RPA cadence. There are 119 words in a record. The parameter descriptions below are taken from the FORTRAN and IDL routines that create the HDF file. The HDF file will contain a single data array dimensioned 119 by the # of RPA sweeps in the TM file processed. The exact dimensions of the data array in a file may be determined using the appropriate HDF call. 

· Version 2.0 removes the quaternions and replaces them with Bg in the IVM spacecraft coordinates (and a spare word).

· Version 2.1 includes the angle between ram and the sun in word 99.

· Version 2.2 adds sc velocity in absolute and relative coordinates.

· Version 3.0 adds 13 words to the data record that include Russell Stoneback’s drift offset corrections (where available), photoemission correction, conversion of drifts to magnetic coordinates, and a flag that indicates if the offset corrections have been performed or not.

· Version 3.1 adds the unit vectors of the magnetic coordinates axes in spacecraft coordinates.

· Version 3.2 corrects minor errors in the descriptions and adds clarification to certain parameters.

· Version 3.3 makes changes corresponding to Russell Stoneback’s reprocessing of the drift-offset corrections following the receipt of improved spacecraft attitude information. The number of words has been reduced to 122.

· Version 3.4 makes the record list more readable for archival purposes. The first column contains the word number within a given record. The second column(when present)contains the variable name in the original FORTRAN program. The final column contains a description of the word.

· Version 3.5 restores the unsmoothed version of the velocity in spacecraft coordinates.

The post-processing is a two-stage process. The first 106 words are written by the FORTRAN routine (first stage), with the exception that the corrected ion velocities are inserted in words 62, 64, and 66 by the IDL routine (second stage). The XYZ coordinate system used is the spacecraft coordinate system (x positive ram, z positive nadir, y positive to right of s/c track). The coordinate rotation matrices are double precision and must be formed by equivalencing the two consecutive single precision words indicated. Absolute velocities are relative to ECI and relative velocities are relative to co-rotating atmosphere. The ion velocities in words 120-122 have not been corrected for attitude and/or photoemission problems and are included for archival completeness.

------------------------------------------------------------------------------

RECORD WORD #   VARIABLE NAME  PARAMETER DESCRIPTION

                IN PROGRAM

Word(1)         = idatec      !date (YYYYDDD)
Word(2)         = itimec      !time (ms)
Word(3)         = coadata(7)  !geographic latitude
Word(4)         = coadata(8)  !geographic longitude
Word(5)         = coadata(9)  !altitude (km)
Word(6)         = coadata(1)  !spacecraft X Position (ECI)

Word(7)         = coadata(2)  !spacecraft Y Position (ECI)

Word(8)         = coadata(3)  !spacecraft Z Position (ECI)

Word(9)         = coadata(4)  !spacecraft X Velocity (ECI)

Word(10)        = coadata(5)  !spacecraft Y Velocity (ECI)

Word(11)        = coadata(6)  !spacecraft Z Velocity (ECI)

Word(12)        = coadata(22) !Solar Zenith Angle (degree)
Word(13)        = coadata(23) !Solar Local Time (hour)
Word(14)        = coadata(31) !Apex Altitude

Word(15)        = coadata(29) !Apex Latitude

Word(16)        = coadata(30) !Apex Longitude

Word(17)        = coadata(25) !Invariant Latitude

Word(18)        = coadata(26) !Magnetic Inclination

Word(19)        = coadata(27) !Corrected Magnetic Latitude
Word(20)        = coadata(24) !Magnetic Local Time (hour)
Word(21)        = coadata(10) !IGRF geomagnetic field North 
Word(22)        = coadata(11) !IGRF geomagnetic field East

Word(23)        = coadata(12) !IGRF geomagnetic field Down
Word(24)        = rrec(1)     !ECI/SC Matrix 11 Double Precision
Word(25)        = rrec(2)     !ECI/SC Matrix 11 Double Precision
Word(26)        = rrec(3)     !ECI/SC Matrix 12 Double Precision
Word(27)        = rrec(4)     !ECI/SC Matrix 12 Double Precision
Word(28)        = rrec(5)     !ECI/SC Matrix 13 Double Precision
Word(29)        = rrec(6)     !ECI/SC Matrix 13 Double Precision
Word(30)        = rrec(7)     !ECI/SC Matrix 21 Double Precision
Word(31)        = rrec(8)     !ECI/SC Matrix 21 Double Precision
Word(32)        = rrec(9)     !ECI/SC Matrix 22 Double Precision
Word(33)        = rrec(10)    !ECI/SC Matrix 22 Double Precision
Word(34)        = rrec(11)    !ECI/SC Matrix 23 Double Precision
Word(35)        = rrec(12)    !ECI/SC Matrix 23 Double Precision
Word(36)        = rrec(13)    !ECI/SC Matrix 31 Double Precision
Word(37)        = rrec(14)    !ECI/SC Matrix 31 Double Precision
Word(38)        = rrec(15)    !ECI/SC Matrix 32 Double Precision
Word(39)        = rrec(16)    !ECI/SC Matrix 32 Double Precision
Word(40)        = rrec(17)    !ECI/SC Matrix 33 Double Precision
Word(41)        = rrec(18)    !ECI/SC Matrix 33 Double Precision
Word(42)        = rrec(19)    !LVLH/SC Matrix 11 Double Precision
Word(43)        = rrec(20)    !LVLH/SC Matrix 11 Double Precision
Word(44)        = rrec(21)    !LVLH/SC Matrix 12 Double Precision
Word(45)        = rrec(22)    !LVLH/SC Matrix 12 Double Precision
Word(46)        = rrec(23)    !LVLH/SC Matrix 13 Double Precision
Word(47)        = rrec(24)    !LVLH/SC Matrix 13 Double Precision
Word(48)        = rrec(25)    !LVLH/SC Matrix 21 Double Precision
Word(49)        = rrec(26)    !LVLH/SC Matrix 21 Double Precision
Word(50)        = rrec(27)    !LVLH/SC Matrix 22 Double Precision
Word(51)        = rrec(28)    !LVLH/SC Matrix 22 Double Precision
Word(52)        = rrec(29)    !LVLH/SC Matrix 23 Double Precision
Word(53)        = rrec(30)    !LVLH/SC Matrix 23 Double Precision
Word(54)        = rrec(31)    !LVLH/SC Matrix 31 Double Precision
Word(55)        = rrec(32)    !LVLH/SC Matrix 31 Double Precision
Word(56)        = rrec(33)    !LVLH/SC Matrix 32 Double Precision
Word(57)        = rrec(34)    !LVLH/SC Matrix 32 Double Precision
Word(58)        = rrec(35)    !LVLH/SC Matrix 33 Double Precision
Word(59)        = rrec(36)    !LVLH/SC Matrix 33 Double Precision
Word(60)        = iquality(i) !RPA data quality flag (see description document)
Word(61)        = iqualdm(i)  !drift meter data quality flag for Vh and Vv

Word(62)        = vx(i)       !x-axis (ram) ion velocity, 

s/c coordinates (offset and photoemission corrected, if possible. Check flag: word 107), positive in ram direction
Word(63)        = vxsig(i)    !Vx variance

Word(64)        = vh(i)       !y-axis (horizontal) ion velocity, 

(s/c) coordinates (offset 
and photoemission corrected, if possible. Check flag: word 107), positive  to right of spacecraft track
Word(65)        = vhsig(i)    !Vh variance

Word(66)        = vv(i)       !z-axis (vertical) ion velocity, 

(s/c)coordinates(offset and photoemission corrected, if possible. Check flag: word 107), positive downwards
Word(67)        = vvsig(i)       !Vv variance

Word(68)        = deni(i)        !ion density (cm-3)
Word(69)        = denisig(i)     !ion density variance

Word(70)        = ti(i)          !ion temperature (K)
Word(71)        = tisig(i)       !Ti variance

Word(72)        = massid(1)      !atomic mass no. for ion #1 (normally H+)
Word(73)        = rmassfrac(1)        !fraction for ion #1

Word(74)        = rmasssig(1)         !fraction variance for ion #1

Word(75)        = massid(2)      !atomic mass no. for ion #2 (normally He+)
Word(76)        = rmassfrac(2)        !fraction for ion #2

Word(77)        = rmasssig(2)         !fraction variance

Word(78)        = massid(3)      !atomic mass no. for ion #3 (normally O+)
Word(79)        = rmassfrac(3)        !fraction for ion #3

Word(80)        = rmasssig(3)         !variance for ion #3

Word(81)        = massid(4)      !atomic mass no. for ion #4

Word(82)        = rmassfrac(4)        !fraction for ion #4

Word(83)        = rmasssig(4)         !fraction variance for ion #4

Word(84)        = massid(5)      !atomic mass no. for ion #5

Word(85)        = rmassfrac(5)        !fraction for ion #5

Word(86)        = rmasssig(5)         !fraction variance for ion #5

Word(87)        = pot(i)         !sensor plane potential (V)

Word(88)        = potsig(i)      !sensor plane potential variance

Word(89)        = iqualdena(i)   !dm a density data quality

Word(90)        = dena(i)        !dm a density

Word(91)        = denasig(i)     !dm a density variance

Word(92)        = iqualdenb(i)   !dm b density data quality

Word(93)        = denb(i)        !dm b density

Word(94)        = denbsig(i)     !dm b density variance

Word(95)        = coadata(32)    !Orbit Number

Word(96)        = coadata(13)*doadata(19)+ 

                  coadata(14)*doadata(22)+ 

                  coadata(15)*doadata(25)   !Bgx in IVM coordinates.

Word(97)        = -(coadata(13)*doadata(20)+

                  coadata(14)*doadata(23)+

                  coadata(15)*doadata(26))  !Bgy in IVM coordinates. 

Word(98)        = -(coadata(13)*doadata(21)+

                  coadata(14)*doadata(24)+

                  coadata(15)*doadata(27))  !Bgz in IVM coordinates.        Word(99)        = coadata(40)               !angle between ram and sun.
Word(100)       = zni(i)                    !Ni from 0V RPA point (cm-3)
Word(101)        = svelxsc    !sc absolute velocity in sc coordinates

Word(102)        = svelysc    !sc absolute velocity in sc coordinates

Word(103)        = svelzsc    !sc absolute velocity in sc coordinates

Word(104)        = rvelxsc    !sc relative velocity in sc coordinates

Word(105)        = rvelysc    !sc relative velocity in sc coordinates

Word(106)        = rvelzsc    !sc relative velocity in sc coordinates

The following ion parameters are all added by R. Stoneback’s post-processing code
Word(107)                    = offset_flag   ; f.nn f= 1 if offset corrected

                               data is available, nn = # of dm points 

                               averaged for cross-track velocities.
Word(108)                    = zonal unit vector along s/c x-axis
Word(109)                    = zonal unit vector along s/c y-axis

Word(110)                    = zonal unit vector along s/c z-axis

Word(111)                    = parallel unit vector along s/c x-axis

Word(112)                    = parallel unit vector along s/c y-axis

Word(113)                    = parallel unit vector along s/c z-axis

Word(114)                    = meridional unit vector along s/c x-axis

Word(115)                    = meridional unit vector along s/c y-axis

Word(116)                    = meridional unit vector along s/c z-axis
Word(117)                    = ion velocity zonal (m/s, magnetic coordinates)

Word(118)                    = ion velocity parallel (m/s magnetic coordinates)

Word(119)                    = ion velocity meridional (m/s mag. coordinates)

Word(120)                    = vx(*)   ! Vx original uncorrected (m/s)
Word(121)                    = vy(*)   ! Vy original uncorrected (m/s)
Word(122)                    = vz(*)   ! Vz original uncorrected (m/s)
