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Process 
 
The MAST Users Group (“MUG”) met remotely with members of the Mikulski Archive at Space 
Telescope (“MAST”) over 2 days from December 15-16, 2025, following an initial orientation 
meeting with Susan Mullally during the previous week. The meetings consisted of a number of 
presentations and breakout discussion sections with MAST leadership, and with the MUG 
operating in executive session. All materials were also made available on-line. The following 
report reflects input from the entire MUG. 
 
Overview 
 
As we noted in our previous report, “MAST is one of the most visible “user-facing” groups at 
STScI, and while their remit to archive and serve data is simple to describe, the actual execution 
is fundamentally challenging, given the complexity of data sets, the variety of use cases, the 
ever-increasing mission portfolio, the idiosyncrasies of contributed data products, the ballooning 
of data volumes, and the unavoidable technical debt accrued over decades of keeping the 
MAST platform functioning. That MAST remains one of NASA’s premier archiving facilities is a 
credit to the team and its leadership.” This remains true at the present day, and we commend 
the staff at MAST for their on-going efforts and stewardship of the important NASA data 
products that they deliver to the community. 
 
Since our previous meeting in April 2025, much of the work at MAST has understandably been 
focused on preparing for the unique challenges associated with the expected launch of the 
Roman Space Telescope in Fall 2026. Roman will produce enormous quantities of survey data 
that scientists will need to access and analyze archivally. MAST is leading efforts to handle the 
back-end requirements of the extensive data products, tool-building to support scientific access 
to the data, and community education around the new workflows needed to handle the Roman 
data volumes. The team is working extremely hard on all of these, and has made significant 
progress since the April MUG meeting.  
 
 
Roman 
 



Finding: MAST’s preparation for Roman has been thoughtful and effective, dealing excellently 
with the hard problems that come with this new type of flagship mission. 
 
Recommendation: With Roman’s data volume, precision requirements, and multiple science 
specific pipelines, it will be uncommon for users to reprocess the data as done for previous 
missions. However, this mode of operation places a high burden on MAST to be serving 
well-understood data products that allow MAST users to fully understand the assumptions that 
went into the measurements. We recommend that MAST, in collaboration with the data 
processing pipeline groups, take time to ensure that data products and measurements in the 
archive have clear descriptions and documentation of the data processing, its limitations, and 
any associated systematic uncertainties. The MUG recommends that MAST use Gaia as an 
example of meeting this community need, with priority placed on full papers that explain the 
processing and data characterization in detail. Names and definitions of released data quantities 
should be made easy to find, and ideally explained transparently without requiring additional 
research by typical users, but with references to publications and other technical documents 
linked where necessary . 
 
 
Roman Research Nexus (RRN) & Teams 
 
Finding: Work on developing and preparing the RRN for prime time has led to a versatile 
environment with numerous useful functionalities for supporting distributed querying, 
processing, and collaborative analysis of Roman data. The availability of instructive Jupyter 
notebooks covering many aspects of the data workflow will greatly ease the barrier to entry for 
researchers and students. The integration of Aladin-lite and Jdaviz into the user interface is a 
powerful tool for visualizing and interacting with Roman data products in real time. There is a 
strong focus on enabling and supporting a primarily cloud-based approach to Roman data 
access and analysis, with work being done to allocate compute and storage resources to both 
individual and team accounts. 
 
Recommendation: The MUG strongly recommends establishing a basic tier of compute and 
storage on the RRN that is free for all users and teams, with additional resources for team 
accounts available through credit charges. This free tier will support open, accessible science 
and encourage participation from students, educators, and independent researchers. 
 
Recommendation: MAST should develop a dashboard function that runs natively within each 
user/team account and tracks storage and compute usage. User-level control and limits will help 
manage utility and costs. The statistics gathered through the dashboard across the community 
of users can be used to modify the credit system and optimize the allocation of computational 
resources. 
 
Recommendation: MAST should consider providing templates for setting up Teams for 
research vs. educational settings, which will likely entail different default expectations for data 
sharing, resources, and guardrails. Likewise, the ability to manage restrictions on credit usage 



at the user level would better accommodate different types of team members and 
collaborations.  
 
Recommendation: MAST should consider alternative names for Teams that would be less 
easily confused with other common collaboration tools (e.g., Microsoft Teams). 
 
 
Interaction with Project Infrastructure Team (PIT) Science Products 
 
Finding: Many of the most highly-anticipated Roman data products will be produced by funded 
Project Infrastructure Teams. These distributed teams are primarily outside of STScI, but MAST 
anticipates hosting and delivering their data products. There are many potential issues that may 
arise with this arrangement. For example, experienced MAST users understand the division 
between community-provided high level science products (HLSPs) and pipeline spacecraft data 
products, but this division will likely be blurred for PIT data products, leading to the community 
sometimes having unrealistic expectations of MAST.  Perhaps more concerning is the fact that 
Roman PITs have less stable staffing than MAST, and have a more limited period of 
performance than the lifetime of their software and data products, while MAST’s association with 
the PIT data products is indefinite. 
 
Recommendation: MAST should develop a transition plan now to ensure that as the PITs 
dissolve, MAST can still serve their data products with the expected level of long-term support.  
 
Finding: The PIT data products will be in high demand, and MAST will be under significant 
pressure to accelerate their release, even though MAST does not actually control the production 
of the data products themselves. Delays in release may also be wrongly perceived as PITs 
retaining proprietary scientific access (which the MUG recognizes as more a risk for the Roman 
project than for MAST specifically, but that MAST may have a role in counteracting). 
 
Recommendation: MAST should prioritize small early PIT data releases that can be used as 
examples of what to expect later in the mission, to enable the community to accelerate 
developing scientific workflows with realistic Roman data products.  
 
Recommendation: Similarly, we recommend that MAST participates in prompt PIT data 
products, as they are doing with SOC prompt products. Even if the PIT data cannot be ingested 
in real time, monthly updates to PIT “prompt” products would benefit the community and 
promote the open science goals of Roman and MAST. We understand that this recommendation 
would require an upscope in funding.  
 
 
Roman Lightcurves 
 
Finding: MAST has done a significant amount of work to ensure that the community will be able 
to access the variety of light curves created with Roman data, including working with PIT teams, 



using the TIKE server to plan for the Roman Research Nexus, and building tools and notebooks 
to facilitate a variety of workflows. 
 
Recommendation: Given that MAST will be the repository, host, and interface for Roman light 
curves both for immediate data and for long-term archival use, we encourage MAST to work 
with the teams delivering light curves to ensure that the time series data are delivered with all 
the parameters necessary to make them usable for a wide variety of science cases, and in 
particular include information on non-detections and upper limits, as well as quality flag 
information for each time of observation.  
 
Recommendation: Given that the same target will have several different lightcurves produced 
by different pipelines, we encourage MAST to work with those delivering light curves to make 
these as standardized as possible, with consistent identifiers for each target, consistent keys 
and schema, and consistent accessibility through the Roman Research Network and the other 
interfaces and notebooks that MAST is developing.  
 
Recommendation: Because of the possibility for multiple non-destructive reads and 
up-the-ramp sampling, we encourage MAST to consider whether higher cadence light curves 
will be created for Roman data, and if so, what, if any, additional infrastructure would be needed 
to host and serve such light curves to the community.  
 
 
Transitioning to the Advanced Scientific Data Format (ASDF) 
 
Finding: The Roman project has made the difficult decision to switch from the widely-used FITS 
standard to the more flexible ASDF data format. ASDF uses YAML headers that contain 
metadata and the structural relationships between data elements, as defined by associated 
schema. This change offers better capabilities to handle the complex structure of Roman 
observations, including an expanded WCS to handle chip gaps and distortion corrections, and 
allows for the possibility of hierarchical data models with validation for object types, as encoded 
by the ASDF schema. ASDF appears to have been well integrated into the Roman processing 
workflow.  
 
Finding:  The switch to ASDF comes with a significant risk for long-term archiving. The 
dependence on external schema means that the data file is no longer a self-contained unit, and 
data files can potentially become unparsable if the appropriate schemas are no longer available 
decades from now.  This may be less of a problem for MAST storage than it is for individuals 
relying on external schema repositories. These risks have historically been negligible for 
standard FITS.  
 
Finding: ASDF is not yet a widely-used, standardized format that is well-integrated into 
end-users’ scientific workflows and associated tools, particularly those that exist outside of the 
MAST ecosystem. With the exception of Jdaviz, which has not yet been widely adopted for 
reasons discussed below, mature and easy-to-use data viewers (ds9, CARTA, etc) are not 



compatible with ASDF, forcing users to write Python or equivalent code to explore their data. 
Commercial codes like Photoshop (widely used by thousands of astrophotographers processing 
NASA data) are also unprepared to handle ASDF. Tools to read ASDF format exist within 
astropy, but it is not clear that the expanded WCS header formats will be compatible with 
widely used applications that are tied to the WCS (say, wcsaxes, or reproject), as just one 
example of concerns raised by the MUG.  
 
Finding: Failure to sufficiently support the switch to ADSF will slow the initial scientific impact of 
Roman, and will cause user frustration. 
 
Recommendation: The transition to ASDF requires significant, tangible support for the 
community of scientists to adapt successfully, and avoid slowing down scientific workflows. 
MAST tools for data exploration and analysis must be rapidly upgraded, expanded, and/or 
tested to ensure seamless compatibility with the new format.  High-level convenience functions 
should be released to abstract away the under-the-hood complexity of the new data format, 
maintaining as much parallelism with existing FITS functions (particularly within the astropy 
ecosystem) to minimize the effort needed to refactor code. The Roman project should provide 
tools to allow easy flattening of ASDF format to FITS formats, when possible, to allow backward 
compatibility with existing tools and code. Similar conversion tools should be provided to easily 
translate FITS to ASDF, without requiring detailed knowledge of the detailed schema and YAML 
metadata for straightforward cases. Expansive tutorials and code examples should be in place 
well before launch. The parts of the Astropy ecosystem that interact with FITS headers should 
be stress tested. A robust plan for long-term archiving and availability of schema needs to be 
developed.  
 
 
Jdaviz 
 
Finding: The MUG enthusiastically supports Jdaviz as a tool for data analysis, particularly in the 
context of its seamless integration with MAST’s data platforms, Jupyter notebooks, and other 
interactive visualization tools. The workflows presented at the meeting demonstrated that Jdaviz 
is extremely effective in these contexts. The MUG also appreciated how Jdaviz provides code to 
reproduce interactive analyses programmatically, which will provide a valuable bridge for many 
users learning to use these new software tools. 
 
Finding: Jdaviz will be particularly essential for analysis of ASDF files, which are not supported 
by other existing interactive tools. 
 
Finding: Quickly viewing and exploring data files outside of MAST/Python will remain a crucial 
use case for many users, as indicated by the persistence of tools like ds9.  
 
Recommendation: In addition to Jdaviz’s Python notebook integration, which is well-along, 
MUG recommends prioritizing further development of the standalone and web-based Jdaviz 
applications. The MUG believes that significant improvements to the UI and user experience of 



the standalone Jdaviz version is needed to improve its ability to meet these user needs.  The 
MUG recognizes that a full ds9 replacement is beyond the scope of MAST at this time, but 
strongly recommends that an intense focus on capturing ds9’s strengths as a tool for rapid 
initial data exploration and characterization would pay dividends for accelerating Jdaviz’s 
adoption by the scientific community.  
 
Recommendation: The MUG recommends that MAST and the Jdaviz development teams 
consider UI principles used by many common software platforms — both inside and outside of 
astronomy — in which a large number of common functions are available in a single click and/or 
via keyboard shortcuts, delivered in a compact footprint. The MUG recognizes that not all users 
will desire to use the same common tools, but recommends that the Jdaviz team carefully 
consider the features that are easily accessible in widely-used current software such as ds9 or 
carta (which primarily used for radio observations, and is remarkably fast and flexible). Most 
pressing are those related to quickly adjusting the appearance of image data (e.g., 
simultaneous contrast and scaling adjustments, zoom+pan, intensity transforms), particularly 
given Jdaviz becoming the default preview tool for MAST image search results. Of near equal 
importance are simple, fast tools to evaluate the data quantitatively (estimate count levels, 
profile intensity cuts, etc).  
 
 
Facilitating Community Engagement with Roman Data 
 
Finding: For some communities, the methodologies for accessing and doing science with the 
Roman data will represent a significant change from the current workflows used on prior 
datasets, requiring many astronomers developing an understanding of new file types, new data 
structures, new tools for data access and analysis, and a new workflow that is cloud-based or 
otherwise structured for significantly larger data volumes. 
 
Finding: MAST has the capability to reduce the barrier to entry, substantively increase the rate 
of Roman-related science, and therefore increase the overall impact of the Roman mission. The 
MAST team has familiarity with the data products, data access methodologies, and data 
analysis tools for Roman, as well as the expertise to develop tools, notebooks, and simplified 
explanations to help facilitate the adoption of the new Roman workflow.  
 
Recommendation: The MUG recommends that MAST continue their efforts to develop tools, 
notebooks, documentation, and introductory materials to facilitate use of the Roman data. The 
MUG also encourages MAST to consider ways to inform the broader community that such 
resources exist.  
 
Finding: In-person and/or synchronous events can be extremely valuable for those able to 
participate, but involve significantly more work by MAST and typically have limited reach. In 
contrast, asynchronous educational materials may better accommodate the different timescales 
at which researchers begin to engage with Roman data. 
 



Recommendation: In addition to MAST’s historical strength in offering workshops and webinars 
(with the recent joint MAST and TESS TIKE data workshop for undergraduates being just one 
example), the MUG encourages MAST to focus on the development of asynchronously 
accessible materials such as recordings, documentation, FAQs, notebooks, example use cases 
with supporting explanations, etc.  
 
 
Hubble Spectroscopy Legacy Archive 
 
Finding: The latest release of legacy reduced data products for the COS and STIS 
spectrographs is an excellent addition to the MAST archive, and will help support on-going 
archival science, particularly in the UV. 
 
Recommendation: If resources are available, extending this legacy to the older FOS and 
GHRS data would be a valuable extension that adds new targets and expanded time baselines. 
Having this extension before the end of Hubble’s UV mission would allow potential follow-up. 
 
 
Database Schema descriptions 
 
Finding: As new database features are being developed, schema documentation and 
integration with technical references and source code are not yet fully established. 
 
Recommendation: Ensure that every database table, column, and relationship includes a clear, 
human-readable description explaining its intended meaning and usage, so the data can be 
interpreted correctly without guesswork. Establish explicit, maintained links from the schema 
browser or database UI to the corresponding technical documentation and source code, 
allowing users to easily navigate to official definitions and implementations. 
 
Finding: Coordination between SOC and SSC, particularly for spectroscopic data, is still being 
formalized in shared interfaces and documentation. 
 
Recommendation: Strengthen coordination between SOC and SSC by defining clear interfaces 
and shared documentation practices, especially for spectroscopic data, to ensure consistent 
interpretation and use across teams. 
 
 
Mission Search 
 
Finding: MAST has done an excellent job upgrading and modernizing their mission search tools 
and user interface. Their support for API generation is excellent, and webpages helping “old 
search” users migrate to the new format are thoughtfully done. The user interface is intuitive and 
easy to use. 
 



Recommendations: MAST should continue with their planned deployment of integrated 
footprint maps (currently only available for multimission search), browser-based Jdaviz for 
image preview (given the current lack of a working interactive display on preview), and an 
updated multi-mission search form. The MUG suggests that some thought be given to 
expanding the options for fields for the search results table. For Hubble in particular, the current 
high rate of FGS failures would make access to data quality flags (rather than just the “Exp 
Flag”, which is often “NORMAL”, while clicking through to an image preview notes multiple “Data 
Quality” flags and concerning “Quality Comments”) and jitter amplitudes particularly valuable. 
 
 
MAST prioritization 
 
Finding: Given its many important roles, MAST is under continual pressure to take on more 
work. How this work gets prioritized in the face of limited time and personnel is a challenge, and 
the somewhat weak connections between planned work and the explanation of prioritization 
was noted in the 2024 NASA AAR Senior Review. 
 
Recommendation: Following on from the previous MUG report, MAST would benefit from a 
sharper and slightly more expansive mission statement to help them make and justify 
prioritizations in the face of the many demands placed on this effective and well-regarded 
organization. 
 


