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IntFodnction: We present a preliminary design 
and mission description for Icy Satellites Impactor 
probes (IPs). This design addresses two of the scien- 
tifk themes of th is  Icy Galilean Satellites Forum: 
Surface Chemistry and Geophysics, and Interior 
Structures. Impador probes may also make signifi- 
cant contributions in the axas of surface geology and 

Scientific Objectives: One of the outstanding sci- 
entific open questions involving Europa is the compo- 
sition of the ubiquitous hydrated, non-ice d a c e  ma- 
terials. Are these mainly sulfate salts derived from 
brines [l], or are they dominantly hydrated sulfuric 
acid, produced by a radiolyticaliydriven sulfur cycle 
[2]? In-situ observations can distinguish between these 
possibilities though pH measurments. The IP design 
presented here will passively capture samples for 
analysis during impact. 

A second pressing issue involves the (evidently 
ongoing) cryo-tectonism of Europa's ice shell. There 
are a number of mechanisms tbat could produce frac- 
turing of the icy crust [3]. One or more miniature 
passive seismmetem placed on the mfhce oould de- 
tect the seismic energy released in fracturing. More 
importantly, a passive seismic experhent on Europa 
would also provide independent evidence of the thick- 
n&s of the ice shell and the presence or absence of a 
sub- ocean [4]. Thus we include a seismometer 
inOUrIPinstnunen t package. 

The surhce mineralogy of the Jovian icy satellites 
is a subject with more questions than answers in the 
post-Galileo era. We include a miniature Raman 
spectrometer with viewports and fiber-optic leads for 
sample excitation and spectroscopic data collection. 

The IP package would 
separate from the JIM0 orbiter at 100 km altitude, 
and would employ retropropdsion engines to cancel 
the -1-2 km s-' orbital velocity relative to the target 
suf8ce. A stop and drop manuever at 1-2 km altitude 
would result in impact velocities of- 80 km s-' for the 
15 kg spherical probe. The impact site would be visi- 
ble to the orbiter for a short period of time follawing 
impact. A crater of 0.1-0.4 m depth would be f o m ,  
if impact occurs on a slope, ejection of the probe from 
the crater may occur. Once at rest, the probe will de- 
termine its own orientation, and begin investigations. 
Batby life is estimated to be - 2-3 orbital periods of 
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Mission Description: 

Europa. Three alternative scenarios deserve mention. 
One would be to dropa single IP at Europa. Another 
choice would be to deploy 3 probes, one at each moon. 
Lastiy, we might also mnsider dropping 3 at Europa, 
for a more detailed seismic characterization of that 
body. 

Jovian Moon Impactor Extemal Conftguratlon 

Probe Instruments and Design: In addition to 
the seismometer and Raman spectrometer, the IP 
package includes a simple imaging system with multi- 
ple ports. Conductivity and tempera- sensors are 
included along with the pH sensor within the sample 
capture cups ( c o w  design shown). 

The IP communicates with the Orbiter via patch 
antennas distributed over the nuface. The shell pro- 
vides radiation shielding. The total mass (including 
propulsion) is - 60 kg per probe. 

Summary: This design offers a considerable sci- 
ence return at a modemte cost, with relatively low 
development risk. It bas a significant heritage from 
DS-2 and other studies, and may find application in 
later missions to other targets. 
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Additional Information: This design efFort was 
commissioned as part of the On-orbit Assembly Fis- 
sion Option study (H. Price, Team Leader) performed 
for the NASA Nuclear Science Initiative Jovian Icy 
Moons Tour investigations (led by G. Burdick and E. 
Nilson). 
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