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Compositional Regolith and Icy
Surface analysis via Particle Impact

CRISPI

SCIENCE MISSION SCIENCE INSTRUMENT PAYLOAD

The 2025 Cornell SmallSat
Mission Design School Proj-
ect

Ix Impact lonization Mass Spectrometer

Study Ariel, the moon of Uranus : _
Based on the SUDA instrument on the Europa Clipper

and a potential icy ocean world with a
unique single-flyby smallsat in-situ mass
spectrometer dataset.

-Assess Its habitability

-Characterize its surface chemistry
-Search for signs of past or extant life
-Break ambiguities in remote sensing
datasets

OBJECTIVES AND OVERVIEW

The Compositional Regolith and Icy Surface
analysis via Particle Impact (CRISPI) is a ride-
along mission to provide synergistic science to the
Uranus Orbiter and Probe (UOP) mission. It will

Payload Mass 14.6 kg

Payload Size (mm) 210 (h) x 70 (w) x 150 (L)

EXAMPLE LAUNCH OPPORTUNITIES

250 kWhr (from UOP RTG)

CRISPI Mission Trajectory Analysis, J2000 Frame
2047 FEB 1 0:0:0.001 to 2048 FEB 08 03:39:09.987

Uranus Cruise Energy

—— UOP Trajectory
Ariel Trajectory

Uranus Barycenter

Science Phase Power 18.6 W (CRISPI battery)
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Optimal Flyby Velocity 4-7 km/s

L

Dust Spectra ~5200 (25 km flyby)

= 31kB I
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Data per detection event
Total data for 25km flyby
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While the Uranus Dust Experiment (UDEX)
instrument would provide such measurements (and
more) at Ariel and the other moons, CRISPI is a
standalone ride-along smallsat that would require
minimal alteration to existing UOP tours.
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ALTERNATIVE RING SAMPLING MISSION

The Uranian rings are also high priority science targets. In principle, CRISPI may study
each ring on its way into decommission crash into Uranus, but in reality it will be difficult
to find such thin targets. As an alternative mission profile, CRISPlI may launch before UOI
to study a single ring with a single high-velocity, high-inclination ring flythrough.

FALCON HERAVY
LAUNCH WITH UQP

15 YEAR CRUISE AND 1 YEAR
ORBIT INSERTION WITH UOP

CRISPI COLLECTS SURFACE DUST,
MAPS EACH GRAIN ORIGIN,

AND ANALYZES COMPOSITION
OF EACH DUST GRAIN

SEPARATION AND <5 DAY
CRUISE TO ARIEL FLYBY
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