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SECCHI Data Products and Status

Images

All SECCHI image telemetry data are converted to FITS files upon receipt of version 02 of the Level-0 telemetry files at the STEREO Science Center (SSC) from the APL STEREO data server (about 2 days from DATE-OBS).  The FITS headers contain all information about the instrument parameters used to collect the image as well as the spacecraft pointing information.  The images have been oriented to put the ecliptic north at the top of the image, but no interpolations are done at this stage, which is called Level-0.5. The images may be converted to Level-1 by the user using a SolarSoft IDL procedure, SECCHI_PREP, which performs all of the calibration functions using the latest calibrations.  Image header information is available in a database, accessible from the web, which can be also used to download specific FITS files that a user might be interested in.

In addition to the FITS data, browse images and movies are available in PNG, JPEG, and/or MPEG formats. A subset of data is available as PNG anaglyphs and stereo pairs.

SECCHI Telescope Calibration Status and Source (2008-01-25)

	Calibration
	EUVI
	COR1
	COR2
	HI1
	HI2

	Shutterless readout correction
	NA
	NA
	NA
	hi_desmear .pro, v1.6
	hi_desmear .pro, v1.6

	Photometric calibration
	get_calfac .pro, v1.1
	get_calfac .pro, v1.1
	get_calfac .pro, v1.1
	planned 2008
	planned 2008

	Geometric distortion
	NA
	NA
	NA
	getsccsecpix .pro, v1.7
	getsccsecpix .pro, v1.7

	Flat field + vignetting via get_calimg.pro
	20060823_  wav
	20071003_ flatfd
	20060929_ vignet
	20061129_ flatfld
	20061129_ flatfld

	Sun center
	euvi_point .pro, v1.5
	cor1_point .pro, v1.9
	planned 2008
	get_hi_params .pro, v1.3
	get_hi_params .pro, v1.3


Housekeeping

Selected SECCHI instrument housekeeping telemetry is also available via web interface to a database at NRL. Plots may be extracted from this database of various engineering parameters such as temperatures, currents, voltages, door position, guide telescope pointing and HK events. Table definitions and table structure are described on the SECCHI web site.

Beacon

SECCHI images in the beacon stream from STEREO are received at the SSC in real-time as antennae partners are available to capture this telemetry. The SSC uses NRL-provided software to process the telemetry into FITS files and processes them further before displaying on the SSC website.

Orbit and Attitude

Ephemerides and attitude information for STEREO, together with the tools to read them, is provided through the SSC in SolarSoft, based on data products from APL. The relevant information is also put into the Level-0.5 FITS header.

Documentation

The following documentation and data products are also available via the SECCHI website: PNG browse images for most data, Javascript movies for user-defined interval, 3-7 day summary movies (MPEG), Science (FSW) Operations Manual, FSW documentation, image telemetry completeness data, instrument status, image scheduling details, various instrument and operations event logs, software user’s guides, SECCHI FITS Keyword Definition, SECCHI Data Management Plan.

A description of the instrument is given in the Space Science Review article, along with the other instruments on STEREO. SECCHI operations and data documentation is maintained in a wiki site (http://secchi.nrl.navy.mil/wiki/). The wiki pages are being updated as information becomes available. 

Analysis Tools

SECCHI analysis tools, and most of the pipeline software, are freely available through SolarSoft. SolarSoft is a set of integrated software libraries, data bases, and system utilities which provide a common programming and data analysis environment for Solar Physics. The following tools are currently available via SolarSoft: data browsers, data calibration, movie generation and display, image enhancement and visualization, polarized image processing, star-removal, height-time plots, ray-tracing, CME detection, tomography. As these tools are improved and future tools developed, they will be added to the SolarSoft library. In addition, there are some stereographic visualization tools which currently require specialized hardware.

The SolarSoft library is maintained and distributed through NASA/GSFC solar physics program. The SECCHI portion is updated daily from NRL. At NRL all software is under Concurrent Versions System management.
Final Data Set

Our Level-0.5 data is “final” after the FITS files have been updated if any additional telemetry is received in the final (+30-day) Level-0 telemetry from APL. Currently, the Level-1 (calibrated) product is the combination of the Level-0.5 FITS images and the SECCHI_PREP IDL routine and data files available in SolarSoft.  This allows us to take advantage of the evolving calibration of the various telescopes. At the end of the mission, we will revalidate the calibration files and parameters that are used in this package to ensure that it is up to date and then be able to generate Level-1 FITS files of calibrated images, polarized brightness, and brightness images. Calibration will include corrections for instrumental artifacts such as stray light, vignetting, shutterless readout, and conversion to physical units. (Geometric distortion is described by header keywords together with the World Coordinate System standard algorithms.) Complete documentation, transparent software code, and non-proprietary data formats ensure that calibration can be properly applied to Level-0.5 data into the foreseeable future.
We anticipate that production of this final Level-1 archive for the nominal two-year mission will take about 6 months, beginning at the end of the nominal mission. The anticipated volume of this data set is approximately 36 Terabytes. 
Data Availability

The primary site for storage of Level-0.5 FITS image data is the NRL Solar Physics Branch (PI home institution). The primary means of querying data for analysis is by utilizing summary flat-files which are read by SolarSoft tools. Besides being available on-site, the data is freely available (in relatively small quantities) from NRL via database query at the SECCHI website. 

All of the data is synchronized hourly to the NASA/GSFC STEREO Science Center. In addition, other partner institutions--LMSAL (California), RAL (UK), IAS (France), MPAe (Germany)--mirror our data. These all serve as backups for the complete data set.

Virtual Observatory Access

The STEREO Science Center is now serving SECCHI data through the Virtual Solar Observatory at GSFC/SDAC, which is intended to be our gateway to other Virtual Observatories. We are working with Joe Hourcle and Joe Gurman at SDAC to implement full accessibility to the wider VO community. VSO is committed to community interoperability efforts, such as the Space Physics Archive Search and Extract (SPASE) data model.
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