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[bookmark: _Toc170807588]Introduction
The aim of this document is to describe the archival data produced by the <instrument> instrument, their calibration, usage and any caveats in their use.

[bookmark: _Toc170807589]Related documentation
The documents described below can all be found in the instrument or mission archive document collection, or otherwise made available in an accessible long-term repository. This could include, but is not limited to:

· Instrument User Manual
· Pipeline description/user manual
· Calibration reports, or similar
· Performance reports, or similar
· Operations logs or timeline
· Key instrument or calibration paper(s)

All necessary information to calibrate and interpret the data should be made available in the archive itself. 

[bookmark: _Toc170807590]Citation and license information
This section describes how the data should be cited in the literature, how best to credit the team behind it, and how to contact the team in case of questions. It also describes the license under which the data are distributed. Once data are public, any related issued DOIs  should be listed here.

[bookmark: _Toc170807591]Data availability
All data can be found in the ESA Planetary Science Archive. If there are additional repositories, e.g. mirrors at partner agencies or institutions, they could be mentioned here.
[bookmark: _Toc167974620]
[bookmark: _Toc170807592]Instrument Description
This chapter describes the instrument and gives context to its science goals within the scope of the relevant mission. It should give enough detail that the data can be properly understood and interpreted by a non-specialist scientist/engineer. References to mission-level descriptions and documentation could be given here, but some basic context would be useful.
[bookmark: _Toc170807593]Science objectives
The science objectives of the instrument should be given here. If multiple measurement techniques, sub-instruments, channels, detectors etc. are present these should be mapped to their corresponding objectives. Some context of the overall mission objectives and how this instrument contributes would be welcome, as well as synergies with other instruments.

[bookmark: _Toc170807594]Instrument design
The design of the instrument should be given in as much detail as is necessary to understand its operation, measurements and data products. This could include:
· optical design,
· mechanical design,
· sensor locations,
· instrument and sensor orientation, frames of reference,
· boresight and instrument field-of-views,
· susceptibility to radio frequency, temperature, magnetic fields or other interference,
· detector type and specification,
· mechanisms, 
· filter/slit/spectrograph/etc. specifications,
· etc.
[bookmark: _Toc170807595]Instrument performance
The performance needed to meet each of the science objectives listed should be discussed here and the measured performance described (with reference to performance tests if necessary). Known or expected performance changes should be discussed (e.g. beginning-of-life versus end-of-life detector performance, increased dark counts due to radiation damage).

Measured changes in instrument performance should be documented along with a discussion of their impact on data quality and science objectives.

When instruments have experienced events that change their performance (e.g. cooler failure, stuck mechanism) the timeline of such events should be clearly documented (preferably in a table).

[bookmark: _Toc170807596]Instrument operations
The way in which the instrument and data processing chains are operated should be described here. Details which the end data user may not need but which could nevertheless be important can be recorded in an annex.
[bookmark: _Toc170807597]Planning strategy
How were observations planned? Were different strategies used for different mission phases, observational targets, or science objectives? How does this map to archive data?

Observation logs detailing the sequence of planned operations and their rationale can be useful here, especially in encounter of flyby type missions.

Equally, why a given observation was made and how it links to one or more science objectives can offer insights to the end user that are often hard to find.

[bookmark: _Toc170807598]Operating modes
Many instruments have different modes of operation. These should be described at high level to understand the data and operations logs. Does the instrument generate different data in different modes (e.g., frequency rate changes) and for which purposes?

[bookmark: _Toc170807599]Data handling
Fundamental aspects of data processing that are important for using the data, or that could impact its quality, should be described here. Important aspects could include:

· overall processing and versioning strategy
· use of operational vs archived SPICE kernels for geometric calculations.

Since the archive user has no access to telemetry, this document should try to avoid describing in detail the conversion of telemetry to archive products except where this may impact the user. Reference to a pipeline description document or an annex could be made, if the document is made available. A complete description of the calibration process can be deferred to the next section.

[bookmark: _Toc170807600]Calibration
One of the most important sections of this document is describing the calibration steps needed to process raw into calibrated data and beyond. Whilst reference can be made to separate calibration documents or papers, at least the basic strategy and steps should be described here.
[bookmark: _Toc170807601]Calibration strategy
General description of the calibration strategy relevant for the data. Calibration inputs, the use of onboard calibration sources or targets and in-flight calibration activities or observations should be summarised.
[bookmark: _Toc170807602]On-ground calibration
If on-ground calibration was performed, the results should be described here. Calibration data used in processing the data should be included in the archive as a data product (e.g., calibration products).

[bookmark: _Toc170807603]In-flight calibration
When in-flight calibration is used it should be fully described here. Is this performed per observation? Periodically? When certain criteria are met? If the calibration changes a few times during the mission, those applicable periods should be documented here, or reference made to a data product containing those data. It should be clear to the user how they can find the relevant calibration inputs for a given raw data product, and what steps they should follow. A worked example may be useful.


[bookmark: _Toc170807604]Data description
At this point in the document the user should have a clear understanding of the instrument itself, measurement technique and calibration strategy. This chapter should describe how those translate into data products. The subsequent chapter will give the new user an overview of how to use the data.

In most cases this chapter will be organised into sub-sections which reflect the data collections (e.g. raw data, calibrated data, browse images, geometry data, etc.). In each case the following should be described:

· The contents and intended use of the data collection
· e.g. radiometrically calibrated images, true colour browse images, per-pixel observational geometry
· Description of each of the different types of data product in this collection
· e.g.  daily housekeeping, science data split by observation and channel
· this should apply also to non-data collections
· For each data product type this should include:
· filename conventions and directory structures,
· a description of what it is, what it is used for
· with references later sections for how to use it
· a description of important meta-data and how it is used
· what are the possible values, ranges, etc.
· how are they determined and what do they mean?
· references should be given to the instrument description if needed
· caveats on data use, explanation of quality flags (product level, meta-data and data)

It should be noted that the data description should NOT be, in most cases, simply a repeat of a PDS4 label (byte offsets, data type, description). This could be put in appendices if needed, in particular if there are additional explanations, caveats etc.


[bookmark: _Toc170807605]Science user guide
The final chapter should describe to a new user how they should approach the instrument dataset, find the most relevant data and work with it in a typical use case.
[bookmark: _Toc170807606]How to approach the dataset
Some questions that should be addressed include:

· How do I use all these different data types?
· which are the most important products for different science cases?
· How should I find data for a given type of analysis?
· for example, in time and space, by mission phase, or by science objective
· mention of specific PSA functionalities can be made, but the instrument archive should be independent of PSA.
· What do the different major versions mean?
· Often major versions signify significant changes to the pipeline or calibration and the user may need to be aware of this.
· Relevant data from other instruments
· e.g. are there relevant combined measurements on the same spacecraft etc.
· or even between different missions?
[bookmark: _Toc170807607]Working with the data
Reference can mostly be made to PDS4-compatible software which should be able to read any data product. But if there are additional recommendations for software to be used, or data analysis techniques that are applicable, these should be mentioned here.
[bookmark: _Toc170807608]Key data and meta-data
· Which meta-data are key for finding/filtering data?
· Are there quality flags in the data?
[bookmark: _Toc170807609]Known issues and caveats
· Are there known issues with the technical or scientific quality of the data?
· if so, how are they to be identified?
[bookmark: _Toc170807610]Example analysis
Instrument teams are encouraged to provide worked examples that help new users rapidly start working with the data. Examples could include:

· A calibration cookbook example
· showing well-identified data periods that the user can reproduce
· Reproducing an analysis from a published paper

Free and open-source tools should be used where possible and the PSA team will endeavour to make such examples runnable using archive data, for example through the ESA Datalabs platform.
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