ICON ata Product 3.3: In Situ lons

This document describes the data product for ICON In Situ lons; 48-day windows of data from the L2.7 v08
product are collected into longitude, latitude, and local time bins. Mean and standard deviations of each
parameter are reported in this file, which is in NetCDF4 format.

This describes the data product for ICON Level 3 In Situ lons data (DP 3.3),

which is in NetCDF4 format.

The lon Velocity Meter (IVM) is comprised of two instruments, the Retarding Potential Analyzer (RPA) and the
Drift Meter (DM).

The ion density, ion temperatue, and O+ density fraction use the DM flag.

The ion velocities (Filed Aligned, Meridonal, Zonal, East, North, and UP directions use the RPA Flag.

These files are named ICON_L3-3 In_Situ_lons_vXXrZZZ.NC, where vXX shows the version number

and ZZZ shows the revision number of this file. Each individual file nominally contains the data for the entire
mission.

The L3 In Situ lons files are produced from the L2.7 IVM-A files.

All variables within the file are described in their Var_notes attribute. The data are identified in one of 2
var_types: data — which

contains the primary data product and support data — which contains parameters used in the retrieval such as
geometry etc. that may also

be useful in any analysis of this data.

The dimensions of the data also indicate its type. For example, anything with epoch as a dimension means
there is 1 value corresponding

to each instrument exposure.

No attempt has been made to remove the 24-hour mean from the drifts

History

Version 001, First release version based on latest current L2.7 files. S. L. England, B. Thurairajah

Dimensions

NetCDF files contain variables and the dimensions over which those variables are defined. First, the
dimensions are defined, then all variables in the file are described.

The dimensions used by the variables in this file are given below, along with nominal sizes. Note that the size
may vary from file to file. For example, the "Epoch" dimension, which describes the number of time samples
contained in this file, will have a varying size.

Dimension Name Nominal Size
Epoch 107

| CON_L33_Dat es 48

| CON_L33_Local Ti me 48

| CON_L33_Latitude 13

| CON_L33_Longi t ude 24

| CON_L33_Magnetic_Latitude 13

| CON_L33_Magneti c_Longi t ude 24




Variables

Variables in this file are listed below. First, "data" variables are described, followed by the "support_data"
variables, and finally the "metadata” variables. The variables classified as "ignore_data" are not shown.

data
Variable Name Description Units Dimensions
I CON_L33_ I ON_ Binned ion density N/cc Epoch, 1 CON_L33
DENSI TY _Local Tine, 1CO
Mean value of ion density, taken over all good quality L2 datapoints in a N L33 Latitude,
48-day time-span, as a function of longitude, latitude, time. Derived from I CON L33 _Longit
ICON_L27_ION_DENSITY ude
I CON_L33_ I ON_ Binned ion temperature K Epoch, 1 CON_L33
TEMPERATURE _Local Tine, 1CO
Mean value of ion temperature, taken over all good quality L2 N L33 Latitude,
datapoints in a 48-day time-span, as a function of longitude, latitude, I CON L33 _Longit
time. Derived from ICON_L27_ION_TEMPERATURE ude
| CON_L33_FRAC | Binned Fraction of total plasma number density that is O+ dimensi | Epoch, | CON_L33
TI ONAL_| ON_DE onless _Local Tine, 1CO
NSI TY_O Mean value of fraction of total plasma number density that is O+ taken N L33 Latitude,
over all good quality L2 datapoints in a 48-day time-span, as a function I CON L33 _Longit
of longitude, latitude, time. Derived from ude
FRACTIONAL_ION_DENSITY_O
I CON_L33_ I ON_ Binned Field-Aligned lon Velocity m/s Epoch, 1 CON_L33
VELOCI TY_FI EL _Local Tine, 1CO
D_ALI GNED Mean value of field-aligned ion velocity, taken over all good quality L2 N L33 Latitude,
datapoints in a 48-day time-span, as a function of longitude, latitude, | CON L33 _Longit
time. Derived from ION_VELOCITY_FIELD_ALIGNED ude
I CON_L33_ I ON_ Binned Meridional lon Velocity m/s Epoch, 1 CON_L33
VELOCI TY_MERI _Local Tine, 1CO
DI ONAL Mean value of meridional ion velocity, taken over all good quality L2 N L33 Latitude,
datapoints in a 48-day time-span, as a function of longitude, latitude, I CON L33 _Longit
time. ude
Derived from ION_VELOCITY_MERIDIONAL. Meridional ion velocity is
the ion velocity along local magnetic meridional direction, perpendicular
to geomagnetic field and within local magnetic
meridional plane. The local meridional vector maps to vertical at the
magnetic equator, positive is up.
I CON_L33_ I ON_ Binned Zonal lon Velocity m/s Epoch, 1 CON_L33
VELOCI TY_ZONA _Local Tine, 1CO
L Mean value of zonal ion velocity, taken over all good quality L2 N L33 Latitude,
datapoints in a 48-day time-span, as a function of longitude, latitude, I CON L33 _Longit
time. Derived from ION_VELOCITY_ZONAL ude
I CON_L33_ I ON_ Binned IVM measured ion drifts along East, North, and Up m/s Epoch, 1 CON_L33
VELQOCI TY_EAST | directions _Local Tine, 1CO

Mean value of IVM measured ion drifts along East direction, taken over
all good quality L2 datapoints in a 48-day time-span, as a function of
longitude, latitude, time. Derived from ION_VELOCITY_EAST

N L33 Latitude,
I CON L33 _Longit
ude




Variable Name | Description Units Dimensions
I CON_L33_I ON_ Binned IVM measured ion drifts along East, North, and Up m/s Epoch, | CON_L33
VELOCI TY_NORT | directions _Local Tinme, 1CO
H N L33 _Latitude,
Mean value of IVM measured ion drifts along North direction, taken over | CON_L33_Longit
all good quality L2 datapoints in a 48-day time-span, as a function of ude
longitude, latitude, time. Derived from ION_VELOCITY_NORTH
I CON_L33_I ON_ Binned IVM measured ion drifts along East, North, and Up m/s Epoch, | CON_L33
VELCOCI TY_UP directions _Local Tinme, 1CO
N L33 _Latitude,
Mean value of IVM measured ion drifts along up direction, taken over all | CON_L33_Longit
good quality L2 datapoints in a 48-day time-span, as a function of ude
longitude, latitude, time. Derived from ION_VELOCITY_UP
| CON_L33_data Number of data points in the RPA measured data dimensi | Epoch, | CON_L33
poi nt s_RPA onless _Local Tinme, 1CO
Number of data points in each 48 day average data, measured by the N L33 _Latitude,
Retarding Potential Analyzer (RPA), as a function of longitude, latitude, | CON_L33_Longit
time ude
| CON_L33_data Number of data points in the DM measured data dimensi | Epoch, | CON_L33
poi nts_DM onless _Local Tinme, 1CO
Number of data points in each 48 day average data, measured by the N L33 _Latitude,
Drift Meter (DM) as a function of longitude, latitude, time | CON_L33_Longit
ude
I CON_L33_Si gm | Sigma ion density N/cc Epoch, | CON_L33
a_| ON_DENSI TY _Local Tinme, 1CO
1 standard deviation of the good ion density values used to compute the N L33 _Latitude,
mean, as a function of longitude, latitude, time | CON_L33_Longit
ude
I CON_L33_Sigm | Sigma ion temperature K Epoch, | CON_L33
a_| ON_TEMPERA _Local Tinme, 1CO
TURE 1 standard deviation of the good fraction of ion temperature values used N L33 _Latitude,
to compute the mean, as a function of longitude, latitude, time | CON_L33_Longit
ude
I CON_L33_Si gm | Sigma Fraction of total plasma number density that is O+ dimensi | Epoch, | CON_L33
a_FRACTI ONAL _ onless _Local Tinme, 1CO
I ON_DENSI TY_O 1 standard deviation of the good fraction of total plasma number density N L33 _Latitude,
that is O+ values used to compute the mean, as a function of longitude, | CON_L33_Longit
latitude, time ude
I CON_L33_Si gm | Sigma Field-Aligned lon Velocity m/s Epoch, | CON_L33
a_| ON_VELOCI T _Local Tinme, 1CO
Y_FI ELD_ALI GN 1 standard deviation of the good ion field aligned ion velocity values N L33 _Latitude,
ED used to compute the mean, as a function of longitude, latitude, time | CON_L33_Longit
ude
I CON_L33_Si gm | Sigma Meridional lon Velocity m/s Epoch, | CON_L33
a_| ON_VELOCI T _Local Tinme, 1CO

Y_MERI DI ONAL

1 standard deviation of the good ion meridional ion velocity values used
to compute the mean, as a function of longitude, latitude, time

N L33 _Latitude,
I CON_L33_Longit
ude




Variable Name | Description Units Dimensions
I CON_L33_Sigm | Sigma Zonal lon Velocity m/s Epoch, | CON_L33
a_| ON_VELOCI T _Local Tinme, 1CO
Y_ZONAL 1 standard deviation of the good ion zonal ion velocity values used to N L33 _Latitude,
compute the median, as a function of longitude, latitude, time | CON_L33_Longit
ude
I CON_L33_Si gm | Sigma of ion drifts along East direction m/s Epoch, | CON_L33
a_| ON_VELOCI T _Local Tinme, 1CO
Y_EAST 1 standard deviation of the good ion drifts along East direction values N L33 _Latitude,
used to compute the mean, as a function of longitude, latitude, time | CON_L33_Longit
ude
| CON_L33_Si gm | Sigma of ion drifts along North direction m/s Epoch, | CON_L33
a_| ON_VELOCI T _Local Tinme, 1CO
Y_NORTH 1 standard deviation of the good ion drifts along North direction values N L33 _Latitude,
used to compute the mean, as a function of longitude, latitude, time | CON_L33_Longit
ude
| CON_L33_Si gm | Sigma of ion drifts along Up direction m/s Epoch, | CON_L33
a_| ON_VELOCI T _Local Tinme, 1CO
Y_UP 1 standard deviation of the good ion drifts along Up direction values N L33 _Latitude,
used to compute the mean, as a function of longitude, latitude, time | CON_L33_Longit
ude
I CON_L33_I ON_ Binned ion density in magnetic coordinates N/cc Epoch, | CON_L33
DENSI TY_MAGNE _Local Tinme, 1CO
TI C_COORDI NAT Mean value of ion density, taken over all good quality L2 datapoints in a N_L33_Magnetic_
ES 48-day time-span, as a function of magnetic longitude, magnetic Latitude, | CON_
latitude, time. Derived from ICON_L27_ION_DENSITY L33_Magnetic_Lo
ngi t ude
I CON_L33_I ON_ Binned ion temperature in magnetic coordinates K Epoch, | CON_L33
TEMPERATURE_M _Local Tinme, 1CO
AGNETI C_COORD Mean value of ion temperature, taken over all good quality L2 N_L33_Magnetic_
| NATES datapoints in a 48-day time-span, as a function of magnetic longitude, Latitude, | CON_
magnetic latitude, time. Derived from ICON_L27_ION_TEMPERATURE L33_Magnetic_Lo
ngi t ude
I CON_L33_FRAC | Binned Fraction of total plasma number density that is O+ in dimensi | Epoch, | CON_L33
TI ONAL_I ON_DE magnetic coordinates onless _Local Tinme, 1CO
NSI TY_O_MAGNE N_L33_Magnetic_
TI C_COORDI NAT Mean value of fraction of total plasma number density that is O+ taken Latitude, | CON_
ES over all good quality L2 datapoints in a 48-day time-span, as a function L33_Magnetic_Lo
of magnetic longitude, magnetic latitude, time. Derived from ngi t ude
FRACTIONAL_ION_DENSITY_O
I CON_L33_I ON_ Binned Field-Aligned lon Velocity in magnetic coordinates m/s Epoch, | CON_L33
VELOCI TY_FI EL _Local Tinme, 1CO
D _ALI GNED_MAG Mean value of field-aligned ion velocity, taken over all good quality L2 N_L33_Magnetic_
NETI C_COORDI N datapoints in a 48-day time-span, as a function of magnetic longitude, Latitude, | CON_

ATES

magnetic latitude, time. Derived from
ION_VELOCITY_FIELD_ALIGNED

L33_Magnetic_Lo
ngi t ude




Variable Name | Description Units Dimensions
I CON_L33_I ON_ Binned Meridional lon Velocity in magnetic coordinates m/s Epoch, | CON_L33
VELOCI TY_MERI _Local Tinme, 1CO
DI ONAL_MAGNET Mean value of meridional ion velocity, taken over all good quality L2 N_L33_Magnetic_
| C_COORDI NATE datapoints in a 48-day time-span, as a function of magnetic longitude, Latitude, | CON_
S magnetic latitude, time. L33_Magnetic_Lo
Derived from ION_VELOCITY_MERIDIONAL. Meridional ion velocity is ngi t ude
the ion velocity along local magnetic meridional direction, perpendicular
to geomagnetic field and within local magnetic
meridional plane. The local meridional vector maps to vertical at the
magnetic equator, positive is up.
I CON_L33_I ON_ Binned Zonal lon Velocity in magnetic coordinates m/s Epoch, | CON_L33
VELOCI TY_ZONA _Local Tinme, 1CO
L_MAGNETI C_CO Mean value of zonal ion velocity, taken over all good quality L2 N_L33_Magnetic_
ORDI NATES datapoints in a 48-day time-span, as a function of magnetic longitude, Latitude, | CON_
magnetic latitude, time. Derived from ION_VELOCITY_ZONAL L33_Magnetic_Lo
ngi t ude
I CON_L33_I ON_ Binned IVM measured ion drifts along East, North, and Up m/s Epoch, | CON_L33
VELOCI TY_EAST | directions in magnetic coordinates _Local Tinme, 1CO
_MAGNETI C_COO N_L33_Magnetic_
RDI NATES Mean value of IVM measured ion drifts along East direction, taken over Latitude, | CON_
all good quality L2 datapoints in a 48-day time-span, as a function of L33_Magnetic_Lo
magnetic longitude, magnetic latitude, time. Derived from ngi t ude
ION_VELOCITY_EAST
I CON_L33_I ON_ Binned IVM measured ion drifts along East, North, and Up m/s Epoch, | CON_L33
VELOCI TY_NORT | directions in magnetic coordinates _Local Tinme, 1CO
H MAGNETI C_CO N_L33_Magnetic_
ORDI NATES Mean value of IVM measured ion drifts along North direction, taken over Latitude, | CON_
all good quality L2 datapoints in a 48-day time-span, as a function of L33_Magnetic_Lo
magnetic longitude, magnetic latitude, time. Derived from ngi t ude
ION_VELOCITY_NORTH
I CON_L33_I ON_ Binned IVM measured ion drifts along East, North, and Up m/s Epoch, | CON_L33
VELOCI TY_UP_M | directions in magnetic coordinates _Local Tinme, 1CO
AGNETI C_COORD N_L33_Magnetic_
| NATES Mean value of IVM measured ion drifts along up direction, taken over all Latitude, | CON_
good quality L2 datapoints in a 48-day time-span, as a function of L33_Magnetic_Lo
magnetic longitude, magnetic latitude, time. Derived from ngi t ude
ION_VELOCITY_UP
| CON_L33_data Number of data points in the RPA measured data in magnetic dimensi | Epoch, | CON_L33
poi nts_RPA MA | coordinates onless _Local Tinme, 1CO
GNETI C_COCRDI N_L33_Magnetic_
NATES Number of data points in each 48 day average data, measured by the Latitude, | CON_
Retarding Potential Analyzer (RPA), as a function of magnetic L33_Magnetic_Lo
longitude, magnetic latitude, time ngi t ude
| CON_L33_data Number of data points in the DM measured data in magnetic dimensi | Epoch, | CON_L33
poi nts_DM MAG | coordinates onless _Local Tinme, 1CO
NETI C_COCRDI N N_L33_Magnetic_
ATES Number of data points in each 48 day average data, measured by the Latitude, | CON_

Drift Meter (DM) as a function of magnetic longitude, magnetic latitude,
time

L33_Magnetic_Lo
ngi t ude




Variable Name | Description Units Dimensions
I CON_L33_Si gm | Sigma ion density in magnetic coordinates N/cc Epoch, | CON_L33
a_| ON_DENSI TY _Local Tinme, 1CO
_MAGNETI C_COO 1 standard deviation of the good ion density values used to compute the N_L33_Magnetic_
RDI NATES mean, as a function of magnetic longitude, magnetic latitude, time Latitude, | CON_
L33_Magnetic_Lo
ngi t ude
I CON_L33_Si gm | Sigma ion temperature in magnetic coordinates K Epoch, | CON_L33
a_| ON_TEMPERA _Local Tinme, 1CO
TURE_MAGNETI C 1 standard deviation of the good fraction of ion temperature values used N_L33_Magnetic_
_COORDI NATES to compute the mean, as a function of magnetic longitude, magnetic Latitude, | CON_
latitude, time L33_Magnetic_Lo
ngi t ude
I CON_L33_Si gm | Sigma Fraction of total plasma number density that is O+ in dimensi | Epoch, | CON_L33
a_FRACTI ONAL _ magnetic coordinates onless _Local Tinme, 1CO
| ON_DENSI TY_O N_L33_Magnetic_
_MAGNETI C_COO 1 standard deviation of the good fraction of total plasma number density Latitude, | CON_
RDI NATES that is O+ values used to compute the mean, as a function of magnetic L33_Magnetic_Lo
longitude, magnetic latitude, time ngi t ude
I CON_L33_Si gm | Sigma Field-Aligned lon Velocity in magnetic coordinates m/s Epoch, | CON_L33
a_| ON_VELOCI T _Local Tinme, 1CO
Y_FI ELD_ALI GN 1 standard deviation of the good ion field aligned ion velocity values N_L33_Magnetic_
ED_MAGNETI C C used to compute the mean, as a function of magnetic longitude, Latitude, | CON_
OORDI NATES magnetic latitude, time L33_Magnetic_Lo
ngi t ude
I CON_L33_Si gm | Sigma Meridional lon Velocity in magnetic coordinates m/s Epoch, | CON_L33
a_| ON_VELOCI T _Local Tinme, 1CO
Y_MERI DI ONAL _ 1 standard deviation of the good ion meridional ion velocity values used N_L33_Magnetic_
MAGNETI C_COOR to compute the mean, as a function of magnetic longitude, magnetic Latitude, | CON_
DI NATES latitude, time L33_Magnetic_Lo
ngi t ude
I CON_L33_Si gm | Sigma Zonal lon Velocity in magnetic coordinates m/s Epoch, | CON_L33
a_| ON_VELOCI T _Local Tinme, 1CO
Y_ZONAL_MAGNE 1 standard deviation of the good ion zonal ion velocity values used to N_L33_Magnetic_
TI C_COORDI NAT compute the median, as a function of magnetic longitude, magnetic Latitude, | CON_
ES latitude, time L33_Magnetic_Lo
ngi t ude
I CON_L33_Si gm | Sigma of ion drifts along East direction in magnetic coordinates | m/s Epoch, | CON_L33
a_| ON_VELOCI T _Local Tinme, 1CO
Y_EAST_MAGNET 1 standard deviation of the good ion drifts along East direction values N_L33_Magnetic_
| C_COORDI NATE used to compute the mean, as a function of magnetic longitude, Latitude, | CON_
S magnetic latitude, time L33_Magnetic_Lo
ngi t ude
I CON_L33_Si gm | Sigma of ion drifts along North direction in magnetic coordinates | m/s Epoch, | CON_L33
a_| ON_VELOCI T _Local Tinme, 1CO
Y_NORTH_MAGNE 1 standard deviation of the good ion drifts along North direction values N_L33_Magnetic_
TI C_COORDI NAT used to compute the mean, as a function of magnetic longitude, Latitude, | CON_

ES

magnetic latitude, time

L33_Magnetic_Lo
ngi t ude




Variable Name | Description Units Dimensions
I CON_L33_Si gm | Sigma of ion drifts along Up direction in magnetic coordinates m/s Epoch, | CON_L33
a_| ON_VELOCI T _Local Tinme, 1CO
Y_UP_MAGNETI C 1 standard deviation of the good ion drifts along Up direction values N_L33_Magnetic_
_COORDI NATES used to compute the mean, as a function of magnetic longitude, Latitude, | CON_

magnetic latitude, time L33_Magnetic_Lo

ngi t ude
support_data
Variable Name | Description Units Dimensions
Epoch Milliseconds since 1970-01-01 00:00:00 UTC millisec | Epoch
onds

Time corresponding to the middle of each 48 day average, in

milliseconds since Jan 1 1970.
I CON_L33_I ncl Date YYYY-MM-DD format string Epoch,
uded_Dates_RP | CON_L33_Dat es
A Dates used in each 48 day bin, in string format, in the format:

2017-05-27; data measured by the Retarding Potential Analyzer; from

RPA flag used in all data products
I CON_L33_I ncl Date YYYY-MM-DD format string Epoch,
uded_Dat es_DM | CON_L33_Dat es

Dates used in each 48 day bin, in string format, in the format:

2017-05-27; data measured by the Drift Meter; from DM flag used only

in drifts (not in ion temperature, ion density, ion density O
| CON_L33_Loca | Local Time Bin hours | CON_L33_Local T
I Ti me i me

Local time binned in 0.5 hour intervals, local time +/- 0.25 hours.
| CON_L33_Lati Latitude Bin degree | | CON L33 Latitu
tude s de

Latitude of the IVM data, binned in 5 degree intervals, latitude +/- 2.5

degrees. Derived from ICON_IVM-A_L27_Latitude
| CON_L33_Long Longitude Bin degree | | CON_L33_Longit
i tude s ude

Longitude of the IVM data, binned in 15 degree intervals, longitude +/-

7.5 degrees. Derived from ICON_IVM-A_L27_Longitude
| CON_L33_Magn Magnetic Latitude Bin degree | | CON_L33_Magnet
etic_Latitude S ic_Latitude

Magnetic latitude of the IVM data, binned in 5 degree intervals, latitude

+/- 2.5 degrees. Derived from ICON_IVM-A_L27_Magnetic_Latitude
| CON_L33_Magn Longitude Bin degree | | CON_L33_Magnet
etic_Longitud S i c_Longi tude

e

Magnetic longitude of the IVM data, binned in 15 degree intervals,
Magnetic longitude +/- 7.5 degrees. Derived from
ICON_IVM-A_L27_Magnetic_Longitude
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