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D/H Ratio in Comets

Comets

Altwegg & Bockelée-Morvan 2002

Isotopic ratios, in particular D/H
ratio, provide important
constraints on the origin and
thermal history of the gas

D in cometary water enriched by a
factor of 10 compared to the
protosolar value

Cometary water largely preserved
the high D/H ratio acquired in the
protosolar cloud; only partial

mixing occurred in the Solar
Nebula

High cometary D/H values (twice

) make it difficult to
defend a major cometary origin of
terrestrial water

The 894 GHz HDO line best
suited for cometary studies



Technical Requirements

For absorption studies need an accurate measurement
of the continuum level—chopping or fast switching,
several arcmin, ~1 Hz

Switching between two pixels of the array?

Submm continuum sources spatially extended: with
mapping observations can study spatia/ variations of
molecular abundances in the foreground clouds—
closely packed array

The interesting lines spread over a// submm
atmospheric windows—multiple receivers; priorities?
- 460 6Hz: HDO, NH,D

- 650 GHz: HCl, p-D,H*

- 850 GHz: HDO, 3CH*

- 1.3/15 THz: p-H,D*, 0-D,H"



Can This be Done with ALMA?

Interferometers generally very good for absorption
studies tfoward point sources (self-cal)

Filtering of the extended emission (spatial variations in
foreground clouds; NH,D extended; line confusion)

Interferometry in the high-frequency bands will be
challenging

Band 10 not available at first light (HDO, 13CH*, CI..)

Table 2 Summary of ALMA receivers

Band no. Frequency range Receiver noise temperature® Mixing scheme IF Bandwidth
(GHz) (K)
3 84-116 37 2SB 4 GHz
4 125-169 51 2SB 4 GHz
5° 163-211 65 2SB 4 GHz
6 211-275 83 2SB 8 GHz
7 275-373 147 2SB 4 GHz
8 385-500 98 2SB 4 GHz
9 602-720 175 DSB 8 GHz
10° 787950 230 DSB 8 GHz

40ver 80% of the band, specification. Preproduction units tested to date have been outperforming their specifications

b At first light, these bands will be available on fewer than all of the antennas in the array



Molecules are Everywhere
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Scenario largely from indirect tracers.
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