
D/H Ratio in Comets
• Isotopic ratios, in particular D/H 

ratio, provide important 
constraints on the origin and constraints on the origin and 
thermal history of the gas

• D in cometary water enriched by a 
factor of 10 compared to the 10-3 Comets p
protosolar value

• Cometary water largely preserved 
the high D/H ratio acquired in the 

t l  l d  l  ti l 

0

protosolar cloud; only partial 
mixing occurred in the Solar 
Nebula

• High cometary D/H values (twice 

10-5

High cometary D/H values (twice 
terrestrial) make it difficult to 
defend a major cometary origin of 
terrestrial water

• The 894 GHz HDO line best 
suited for cometary studies

Altwegg & Bockelée-Morvan 2002



Technical Requirementsq
• For absorption studies need an accurate measurement 

of the continuum level—chopping or fast switching, pp g g,
several arcmin, ~1 Hz

• Switching between two pixels of the array?
• Submm continuum sources spatially extended: with • Submm continuum sources spatially extended: with 

mapping observations can study spatial variations of 
molecular abundances in the foreground clouds—
closely packed arrayclosely packed array

• The interesting lines spread over all submm 
atmospheric windows—multiple receivers; priorities?
– 460 GHz: HDO, NH2D
– 650 GHz: HCl, p-D2H+

– 850 GHz: HDO, 13CH+

– 1.3/1.5 THz: p-H2D+, o-D2H+



Can This be Done with ALMA?
• Interferometers generally very good for absorption 

studies toward point sources (self-cal)
F l  f h  d d  ( l   • Filtering of the extended emission (spatial variations in 
foreground clouds; NH2D extended; line confusion)

• Interferometry in the high-frequency bands will be 
h ll ichallenging

• Band 10 not available at first light (HDO, 13CH+, CI…)



Molecules are Everywhere

“In the future  every In the future, every 
astronomer will be molecular 
astrophysicist, even p y
cosmologists.”

Xander Tielens




