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Science Mission Science Instrument Payload

Study Ariel, the moon of Uranus 1 X Ignpacht Ionization Mass Shpectromelt_er Jigiiggzge;%rim?m
and a potential icy ocean world with a Based on the SUDA iInstrument on the Europa Clipper oct
unique single-flyby smallsat in-situ mass Payload Mass 14.6 Kg

spectrometer dataset.

_Assess its habitability Payload Size (mm) 210 (h) x 70 (w) x 150 (1) Example Launch Opportunities

-Characterize i1ts surface chemistry
-Search for signs of past or extant life

-Break ambiguities In remote sensing |
datasets Science Phase Power 18.6 W (CRISPI battery)

Uranus Cruise Energy 250 kWhr (from UOP RTG)

Optimal Flyby Velocity 4-7 km/s

Objectives and Overview

Dust Spectra ~5200 (25 km flyby)

The Compositional Regolith and Icy Surface
analysis via Particle Impact (CRISPI) is a ride-
along mission to provide synergistic science to the

31kB SUDA
~162 MB

Data per detection event
Total data for 25km flyby

Uranus Orbiter and Probe (UOP) mission. It will Delta-V Requirements

stud;_/ Ariel, a potential_ iIcy ocean world that iIs payload Processor: Xilinx Virtex-5QV \/ | g ‘

S|_oe0|f|(_:all_y called c_)ut In the Decadal Survey as a + 32 pit Xlinix MicroBlaze Processor mager! ; | S 10 [ 0.35

high priority astrobiology target. Guidance™~a ‘& | - 00

. | 2 g

CRISPI will provide unique in-situ mass Spacecraft and EIeCtrOﬂICS 3@\/“\ % 0-25%

spectrometer data to determine the moon Ariel’s h K '60/77 610" S s 0205

surface composition, assess its habitability, Launch Mass ~ 90 kg o £

search for complex organics and biosignatures, g ° ma

and break ambiguities in the UOP optical L aunch Volume 51 x 33 .4 i - 0.10

spectrometer data to address some of the highest ° : 005

priority O.rlglns, Worl_ds, and L|f_e NASA Decadal Power Bank: 34x BAO6 High Energy Density Battery Array for | 0

Survey science questions, most importantly 10.2b, 2856 kWhr capacity (Indiv. battery capacity: 84Whr) "0 S0 100 150 200 250 300 30

10.53., and 10.4. Departure (days since 2047 FEB 23 07:00:21.605)
Propulsion: 21 kg Green Monoprop

CRISPI will determine the organic, ice, rock, and Flyby Velocities

salt compositions and measure the ice-to-rock and ADCS: COTS Star Tracker, IMU, Cold Gas Thruster Unit 1 0

salt-to-water ratios of lofted dust grains from 10 | E - 7.0

Ariel’s surface. These dust grains can be Communications: _ \ l 65

Individually mapped to ovals of probability of EnduroSat S Band Transmitter & RX-2000 S Band Receiver w/ > 8 g =

surface origin. It will determine the composition S-Band Patch Antenna for ~5 MBPS back to UOP for Earth uplink :f: | 1 ‘6-0§

of fresh surface material, identified by the 26T | 55 S

presence of the volatile ammonia known to be Thermal Insulation: MLI, heaters s || =

present from Voyager spectrometer data. Workin g 4T e

in synergy with the UOP’'s magnetomete- ‘= -~ --- Onboard Compute: Sirius LEON3FT | OS: RTEMS 3 a5

and optical spectrometers, it will asses ’ - 4.0

habitability and search for organic sign O ’

extant life on this far away moon. Alternatlve Rlng Sampllng MISSIOn DepaortureS(()daylsO:incleSg04iolgEBzg(Z)’)O;:O(;)O:ZSIS.(E)SOS)

While the Uranus Dust Experiment (UDE
iInstrument would provide such measure

more) at Ariel and the other moons, CRISPI Is a
standalone ride-along smallsat that would require
minimal alteration to existing UOP tours.

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

Falcon Heavy 15 Year Cruise and 1 Year separation and <5 day CRISPI collects surface dust, And Analyzes Composition  Crash decommissio
Launch with UOP Orbit Insertion with UOP cruise to Ariel flyby maps each grain Origin, of each dust grain into Uranus
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