Polar Mission Resident Archives
The Polar team embraces the concept of resident archiving of Polar data for its continued use by the scientific community after the end of the Polar Mission.  The operations phase of the Polar spacecraft is expected to end in March 2007 after the fuel for maintaining the attitude of the spacecraft has been exhausted.  This will be followed by a year of data production and analyses close-out activities.  With the end of the Polar Mission imminent, the question of access to Polar data in the near future is a pressing one.  The Polar team has taken a pro-active approach to the question of resident archives for the Polar data in the near term of 5-10 years.  Many of the Polar instrument teams have rudimentary resident archives in place.  It is envisioned that these archives will be upgraded to meet the eventual full requirements for achieving resident archive status.  In order for these upgrades to be completed before the end of the Polar mission, the Polar team has begun the process of developing and implementing the required upgrades.

Guiding Principles

The Polar Team has had monthly discussions of the concept of resident archives for the past year.  The science teams have agreed on the following Guiding Principles to aid in the development of the Polar resident archive environment:
1.  The resident archives are to be distributed at the PI institutions or their designated locations where the expertise in handling the specific data resides.  Thus the data sets are maintained in the most efficient manner possible by the teams that originally processed the data. The location of the data physically near the active instrument teams keeps the data “alive and fresh” and most efficiently available and useful to the scientific community.  Consequently, the Polar team has endorsed a highly distributed system of resident archives and no single institution is to be the sole repository for all of the data.  
2.  The resident archives should provide the highest available resolution (spatial and temporal).  One important legacy of the Polar Mission beyond its large scientific return is in the acquisition of observations of the Earth’s magnetosphere over an entire solar cycle.  The availability of the Polar Mission data at the highest possible resolution will enable knowledge advancing scientific analyses for many years into the future.
3.  The resident archives should be designed for minimal human support.  This in effect translates into minimal FTE support to insure the continued integrity of the data set through nominal scientific analysis and to “keep the disks spinning”.  In addition there will be an eventual need for replacement hardware such disk drives and computers as the computer hardware hosting the resident archives ages.  
4.  The data in the resident archive should be available to a requestor without human intervention.  Automation of the data delivery process will speed the transfer of data to requestors and allow data to be distributed to the maximum number of investigators.
5.  The archive should provide for virtual observatories dynamic access to the full data set.  The Polar Mission data set will be the only complete data set available for the next half-decade to investigate the inner magnetosphere and magnetopause, the radiation belts and the aurora for an entire solar cycle.  The interaction with the newly funded virtual observatories will shed new light on these research areas by enabling the asking and answering of new questions.  
6. Every site should allow plots of the data, either previously made or made on demand. Either previously produced or processed on demand plots of the Polar Mission data will help to orient the new investigator to the rich wealth of Polar Mission data that is available. 
7.  Every archive should allow ASCII downloads of low and high resolution data for re-plotting by the requestor.  The availability of the Polar Mission data in simple to read and understand data formats will enable new investigators to quickly climb the learning curve and produce scientifically meaningful results in a short time period using their own software.
8.  Positional and attitude information for the Polar spacecraft should be provided at one or more sites.  This information is very important for providing insight into the context of the Polar Mission data.
9.  Every site should provide direct links with brief descriptions of every other Polar site.  Most recent advances in the study of heliospheric science and in particular magnetospheric science have resulted from the combining of data sets from different instruments often on more than one spacecraft.  Consequently, at least a rudimentary tree of where other complementary data sets are archived will be important in the near term particularly before the virtual observatories become operational.
10.  Documented procedures for producing scientifically useful data from the Polar instruments will be made available and will be a fundamental element of the resident archives.  The knowledge for the best practices for processing the Polar Mission data currently resides with the instrument teams.  Before the personnel in these teams go on to future endeavors, their knowledge must be captured in order that future investigators may benefit from their hard won experience.  
Task list to be accomplished to achieve successful Polar Mission Resident Archives.
The 5 major tasks required to implement the Polar Mission Resident Archives are listed below.  The first three are required in order to achieve Polar Mission Resident Archives implementation and operation by 1 year after the end of Polar Mission Operations.  The Polar team is beginning already to work on all of these tasks in order to meet the expected March 2008 date.
Location and Structure

The resident archives are to be distributed at the PI institutions or their designated locations where the expertise in handling the specific data resides.  (See Guiding Principle 1 above.)  In some cases this will mean combining data sets within institutions.  In other cases the data sets will be combined from different institutions where similar instrumentation allows for leveraging of limited resources.  
Hardware Configuration

Much of the computer hardware that is currently processing Polar instrument data was purchased early in the program and has been running for the entire 10+ years of the Polar Mission.  Consequently, some of this hardware will need to be replaced before the end of the Polar Mission to ensure continued availability of the data into the next 5-10 years.  Fortunately, the teams can take advantage of recent advances in computer hardware for use in low-cost resident archives.  These new low-cost alternatives will mean the elimination of maintenance contracts and support licenses.  In some cases this will mean purchasing a pair of low-cost PCs or equivalent as well as sufficient hard drive space to serve the entire data set and to provide redundancy.
Software Configuration

Upgraded or new software interfaces to the world wide web will need to be developed to meet the requirements of the guiding principles and of the resident archive policies.  In the next 2 years, these upgraded interfaces will need to be developed, demonstrated, and implemented.  In particular, the interfaces to the virtual observatories will need to be defined and implemented so that virtual observatories can reach their full potential.
Calibration

For most space flight instruments, calibration is an ongoing process that does not stop until well after the final data are collected.  For examples, sensor micro-channel plates age, amplifiers degrade with radiation dose, and background biases increase.  The Polar instruments are no exception to this rule.  As the mission as gone on, new and better ways of calibrating the instrument sensors have been developed.  These learned best processes will be implemented for the final calibration applied to all of the Polar Mission data and the calibrated data will be delivered to the resident archive.
Documentation

Documented procedures for producing scientifically useful data from the Polar instruments will be made available and will be a fundamental element of the resident archives.  The knowledge for the best practices for processing the Polar Mission data currently resides with the instrument teams.  Before the personnel in these teams go on to future endeavors, their knowledge must be captured in order that future investigators may benefit from their hard won experience.  

