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Concept for a ride along instrument 
in impact chaser or orbiter



The MIRO instrument on Rosetta    (7 arcmin FWHM
can examine water isotopes                  field of view)

Species visible with MIRO spectrometer• Main 3 water 
isotopes can be 
differentiated
in vapor

• It can see
in the dark



The MIRO instrument on Rosetta    (7 arcmin FWHM
can examine water isotopes                  field of view)

MIRO spectrometer specification• Main 3 water 
isotopes can be 
differentiated
in vapor

• It can see
in the dark

• Can see 1012

Molecules/cm2/sec



The minimum detectable water signature is 107 times 
more sensitive than LCROSS visible plume requires

MIRO would require near surface 
ice to be heated to only 138K to create 
a visible  water flux. 



Microwave spectrometers have been developed 
for CubeSats (MIT’s MicroMAS shown here) (2.5o FOV*)

*0.5o at  sub mm wavelength 

Blackwell et al (2012) – operates at 
115 to 119 GHz 

MicroMAS has 8 channel “spectrometer” 115‐119 GHz‐ Launches Dec 8



This observation would not require illumination
(and plume is much denser near the surface)



…which is especially important if impactor is too 
small to make a visible plume. 

- Could be implemented as a separate 
CubeSat or as impact chaser.



The MIRO instrument on Rosetta    (7 arcMin FWHM
can examine water isotopes                  field of view)

Species visible with MIRO spectrometer• Near  surface 
dielectric constant 

(with cross polarization)
• Near surface 

thermal gradient
• Very low temperatures
at high precision 
(extending Diviner’s 
temperature range) 

• Development of arrays 
underway at JPL





Could a short wavelength Microwave radiometer find ice?

MIRO: Measured Flight Performance 
Passband: 190 GHz, ~1.6 mm (millimeter 
wavelengths); 562 GHz, ~0.5 mm (sub‐
millimeter wavelengths)
Spectral resolution: < 100 kHz (sub‐millimeter)
Spatial resolution: 75 m (millimeter); 25 m 
(sub‐millimeter)
Field of view: < 22 arc minutes (millimeter); < 
8 arc minutes (sub‐millimeter)
Radiometric sensitivity: 1 K (continuum)
Mass/power: 19.9 Kg / 43 W

• Near  surface 
dielectric constant 

(with cross polarization)
• Near surface 

thermal gradient
• Extreme sensitivity 

to chemical species
in vapor

• Very low temperatures
at high precision

• Development of arrays underway at JPL



What would the Juno MWR see?
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Dry regolith and icy regolith will show very 
different thermal profile with depth, which 
should appear in microwave data.
(in addition to dielectric changes, scattering, etc.)

Could a long wavelength Microwave radiometer find ice?
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Ice Table

Dry regolith and icy regolith will show very 
different thermal profile with depth, which 
should appear in microwave data.
(in addition to dielectric changes, scattering, etc.)

Could a long wavelength Microwave radiometer find ice?



Chang’e 1 and 2 had a 4 channel microwave
radiometer ( 3.0, 7.8, 19.35, 37 GHz)



Chang’e 1 and 2 had a 4 channel microwave
radiometer ( 3.0, 7.8, 19.35, 37 GHz)


