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1. Introduction

1.1 Purpose and Scope.

THEMIS data are transmitted to the ground as Virtual Channel (VC), APplication  Identifier (APID) packets, each containing packets of a specific instrument data type from a specific IDPU instrument APID. Time-ordering of individual APID packet files, time-tagging, decompression of the IDPU post-recording compression, a small re-arrangement of quantities and possible trivial processing of raw quantities results in L0 file data. These files (herein termed APID_L0DAT.pkt) contain APID data in daily files. The APIDs are described in: 
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THEMIS Level 1 probe data (herein termed L1DAT.cdf), shall be CDF files containing the above L0 data, in principle as close to their L0 format as feasible, but with addition of metadata and time stamps that facilitate interpretation and access by the scientific community. It is anticipated that L1 files will originally contain data stemming from their individual APID files, but will eventually be merged into a single daily multi-instrument file, containing all the science APIDs for a single probe.

Generation of physical quantities from such L1DAT.cdf files shall proceed, in principle, by use of two additional files and a piece of code: A calibration file (herein termed CAL.cdf), a probe STATE file (herein termed STATE.cdf) and a piece of IDL code that reads the three files, calibrates and transforms the data into the proper coordinate system and produces physical quantities.

The purpose of this document is to define the Housekeeping L1 data file quantities and names. The overarching principle is to create short and unique mnemonics that facilitate easy understanding of the data quantities they carry, while preserving, if possible, the efficiency (and compactness) of the L0 and APID data representation.

1.2 Applicable Documents.

1. THM_SYS_012_PDMP



THEMIS Project Data Management Plan

2. THM_SOC_101_TIME



THEMIS TIME Definition

3. THM_SOC_108_GMAG_L1_VARNAMES

THEMIS GMAG Variable Name Def’s

4. THM_SOC_109_ASI_L1_VARNAMES

THEMIS ASI Variable Name Definitions

5. THM_SOC_110_COORDINATES


THEMIS Coordinate Systems Definitions

6. THM_SOC_111_SUNSENSPROC


THEMIS SUN SENSOR Science Processing

7. THM_SOC_112_ATTPAIPROC


THEMIS Science ATT & Inertia Determ.

8. THM_SOC_113_FGM_CALPROC

THEMIS FGM CAL File and Processing

9. THM_SOC_114_SCM_CALPROC


THEMIS SCM CAL File and Processing

10. THM_SOC_115_EFI_CALPROC


THEMIS EFI CAL File and Processing

11. THM_SOC_116_ESA_CALPROC


THEMIS ESA CAL File and Processing

12. THM_SOC_117_SST_CALPROC


THEMIS SST CAL File and Processing

13. THM_SOC_117_ASI_CALPROC


THEMIS ASI CAL File and Processing

2. General L1DAT File Variable Naming Conventions

2.1 Construct of HOUSEKEEPING VARNAMES: th[a-e]_x

Following an overall principle of naming THEMIS variables using more general to less general descriptors, separated by  the underscore character “_”, the Housekeeping Variables shall be named: th[a-e]_x, where a-e is the probe letter – identifier, “x” is the unique, descriptive quantity identifier.

2.2 HOUSEKEEPING Packet HEADERs: th[a-e]_[hsk1 or hsk2]_hed

Packet header information and packet time (but not packet data) shall be included in the L1 files. Such headers shall be named by appending the 3 letters “hed” to the variable name, e.g., “th[a-e]_hsk1_hed. 

3.  Specific Housekeeping Quantities

The next two sections (3.1 and 3.2) outline all the housekeeping variables from the 404 and 406 APIDs.   
3.1 HSK1 (APID 404)
The HSK1 data contains the following variables in addition to the ones listed in the following spreadsheets:

· th[a-e]_hsk1_time
:  UTC, start of DF accumulation, in sec since 01-Jan-1970 00:00:00

· th[a-e]_hsk1_hed

:  Packet header information

The following spreadsheets outline the other HSK1 variables.  Column 1 contains the partial variable name (“x”) so to construct the full variable name th[a-e]_ must be appended to the front of the partial variable name; e.g. idpu_rstctr ( tha_idpu_rstctr  (Note: Variables are all lower case characters).  Column 2 indicates the number of bytes for the variable; column 3 is an offset; column 4 is the variable type (UB=unsigned byte, SB=signed byte); column 5 is the number of bits; column 6 is the units (if applicable); column 7 is a short variable description; column 8 is the module.  
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3.2 HSK2 (APID 406)

The HSK2 data contains the following variables in addition to the ones listed in the following spreadsheets:

· th[a-e]_hsk2_time
:  UTC, start of DF accumulation, in sec since 01-Jan-1970 00:00:00

· th[a-e]_hsk2_hed

:  Packet header information


The following spreadsheets outline the other HSK2 variables.  Column 1 contains the partial variable name (“x”) so to construct the full variable name th[a-e]_ must be appended to the front of the partial variable name; e.g. iefi_ibias ( tha_ iefi_ibias  (Note: Variables are all lower case characters).  Column 2 indicates the number of bytes for the variable; column 3 is an offset; column 4 is the variable type (UB=unsigned byte, SB=signed byte); column 5 is the number of bits; column 6 is the units (if applicable); column 7 is a short variable description; column 8 is the module.  Also, some variables listed in the spreadsheet have been consolidated into single variables, e.g. th[a-e]_iefi_ibias[1-6] ( th[a-e]_iefi_ibias, and can be recognized by redundant variable descriptions.
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