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Congratulations on Europa Clipper

Finding: Congratulations to the Europa Clipper team on a successful launch on October
14, 2024.

No recommendation.

Thank you on lunar reference frame

Finding: Thank you to Dr. Robin Fergason and the Lunar Reference Frame Working
Group for their work in researching and producing findings and recommendations for a
NASA consensus position on lunar reference systems and frames for specific use cases,
including in the Moon to Mars (M2M) architecture.

No recommendation.

Moon to Mars and Mars Sample Return linkages

Finding: The PAC appreciates the coordinated science messaging among the PSD
Director, Mars Chief Scientist and NASA Chief Scientist. However, the PAC finds that an
explicit plan to maximize the science return and technical benefits between robotic and
human exploration, including the first demonstration of a round trip to Mars by the Mars
Sample Return (MSR) program, would benefit from a more detailed interrogation of
commonalities.

Recommendation: The PAC recommends a more explicit definition and plan to identify
the operational similarities between the M2M program and robotic precursors, particularly
the MSR program, to clearly capture the value of MSR to M2M and vice versa. Additionally,
the PAC reiterates a portion of our prior recommendation (July 2024 Findings and
Recommendations): The PAC respectfully suggests that MSR be elevated to an agency-
level priority in recognition of A) the resources being allocated by other spacefaring nations
to the goal of returning samples from the red planet, and B) the relationship between our
National Posture objectives and the extraordinary achievement of becoming the first to
return samples from Mars.

Inclusion Plans

Finding: The PAC appreciates the effort being put into an Inclusion Plan rubric, internal
policy document and ROSES requirements and the requirement for expert practitioners to



evaluate them, as well as the dedicated website' with resources for inclusion plan
development. For inclusion plans to be effective and successful, the planetary community
needs additional and ongoing support and feedback, and wide dissemination of available
resources for construction of effective inclusion plans since they are already required in
AOs, planetary mission senior reviews and in several ROSES programs (although none,
to date, in PSD).

Recommendation: The PAC recommends that PSD and SMD provide continued and
broad dissemination of resources on inclusion plan development, including providing links
to Inclusion Plan development resources directly in the relevant ROSES, AO and Senior
Review calls/documentation. We also recommend that, within these resources, PSD and
SMD identify clearly which programs are testing, requiring and planning future use of
inclusion plans.

5. VIPER cancellation

Finding: The cancellation of the VIPER mission presents profound impacts on the
understanding of lunar volatiles, a key foundation of the Artemis program, and it adversely
affects the leadership of the US in lunar exploration. The PAC notes, along with the OIG
Audit of NASA’s CLPS Initiative (1G-24-013), that the CLPS program has not reassessed
the market nor the overall program management approach since program inception. The
PAC heard that NASA VIPER RFI evaluations are complete and that next steps are being
considered for potential partnership(s) to utilize VIPER. Regardless of the outcome, the
PAC has concerns about the manner and timeliness of the communication regarding the
termination to the team and public, and we have a strong desire for greater program
transparency in the future.

Recommendation: In the interest of increased transparency on the VIPER termination
decision making process, the PAC recommends public release of appropriately redacted
information provided in response to the open letter from Congress regarding VIPER
termination. In order to understand the science impact of the current CLPS risk posture,
the PAC requests that ESSIO present the status of the responses to the 6
recommendations in OIG report, 1G-24-013, updated to include the impact of the VIPER
termination and the most recent launch manifest.

6. Planetary science conference

Finding: The November 2024 PSD update to the PAC described the RFI and planning for
a new 5-year conference partnership, via a non-reimbursable Space Act Agreement, to
lead conferences that will replace the Lunar and Planetary Science Conference (LPSC)
starting in 2026. The PAC appreciates that funding models have evolved and so the
services model must be revamped. The PAC also recognizes that the LPSC is an
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important mechanism for networking and research advancement in the planetary science
community and that any decisions about how the conferences will be formatted in the
future are of high importance to the community. Given the significance of the LPSC
meeting to the planetary community, the PAC was pleased to hear that PSD will
investigate whether an assessment of potential conference partners can include a metric
related to soliciting and incorporating community input into the conference format and
locations. Likewise, the PAC finds that continued access to the archives of digital meeting
materials, including abstracts and oral presentations, is of high value to the community.

Recommendation: The PAC encourages PSD to include the ability to maintain the
continuity of the previous and future LPSC meeting digital archives in the constraints
guiding the revamp of the services funding model. The PAC further requests regular
reporting on the progress towards the new planetary science conference model at future
PAC meetings, including available options for continued digital archiving of meeting
materials and opportunities for community input on the meeting venue.

Note: PAC member Walter Kiefer recused himself from this Finding.

7. Importance of Participating Scientist Programs

Finding: The PAC was concerned to learn that the MEP Participating Scientist Program
(PSP) will not be open to new participating scientists. The value of PSPs for both planetary
missions and large-scale research projects cannot be overstated’. PSPs provide
additional perspectives and much needed work on major programs with large datasets
and are an important avenue for expanding community involvement in missions, including
training future mission leaders and Co-Investigators.

Recommendation: The PAC recommends open calls for PSPs as opposed to renewals,
even in budget-constrained situations, in order to facilitate multiple perspectives and
research interests in major planetary programs and to maximize the unique training
opportunities afforded by in-flight missions.

8. Mercury Lander flagship mission concept study and other Decadal preparatory studies

Finding: The Mercury Lander was one of the six flagship mission concepts of exceptional
scientific merit considered in the recent Origins, Worlds, and Life (OWL) Planetary
Decadal Survey. Although not in the two highest priority flagship missions identified for the
coming decade, the OWL noted that the Mercury Lander concept would benefit from
development work to enable longer duration surface operations and cost-effective orbits.

Recommendation: The PAC encourages NASA to plan for a directed study to ensure a
well-developed Mercury flagship mission concept is ready for consideration by the next
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Decadal Survey. The PAC also looks forward to a future briefing on NASA’s plans
regarding directed studies to sufficiently prepare for the mid-term and next Decadal.

Use of Super Heavy Lift Launch Vehicles

Finding: The PAC finds that super heavy lift launch vehicles are potentially highly enabling
for planetary missions, enabling faster trip times and/or larger payloads. Such capability
is of interest for the Uranus Orbiter and Probe (UOP) mission concept to study Uranus
and its moons but also enables missions to other targets. Improved understanding of the
array of possible missions uniquely enabled by forthcoming super-heavy lift launch
capabilities is necessary to properly inform ongoing consideration of high priority science
mission destinations, particularly inner and outer planets. The PAC encourages study of
super heavy lift launch vehicles for such uses.

Recommendation: The PAC recommends that PSD and SMD work to make available an
assessment of notional super-heavy launch vehicle capabilities and costs on a timeline
permitting their consideration for future PSD missions. Additionally, budget permitting, the
PAC encourages PSD to conduct a broad study of mission designs enabled by super-
heavy lift launch capabilities, including inner and outer planet missions and potentially
larger and more capable payloads.

Note: PAC member Morgan Cable recused herself from this Finding.

Mars orbital assets aging

Finding: The PAC is concerned about the aging orbital assets at Mars, which are critical
infrastructure supporting current and future Mars missions. The PAC strongly supports
NASA and Mars Exploration Program efforts to address this situation. The PAC has made
recent Findings and Recommendations regarding the urgent need to modernize and
maintain the Deep Space Network (DSN) to enable the return of large data volumes from
Mars (March 2024 and July 2024 findings). At the planet itself, NASA’s Mars orbital assets
are all beyond their primary missions and a decade or greater in age. The PAC looks
forward to hearing an update at an upcoming PAC meeting regarding what is under
consideration for addressing the aging orbital assets at Mars, including whether our
foreign partners are part of the conversation.

No recommendation.





