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Summary trom Earlier Meetings

Mars might be a good primary flux density scale
calibrator for HIFI, and the current models of Rudy et
al., Lellouch et al., Gritfin et al. agree fairly well.

We still need to add some additional effects that we
know are not included in the current models.

We can get to 10%, and maybe 5%, but 3% will take

more work.



Glenn’s List

2. Repeat JCMT submm observations of Mars, Uranus, and Neptune

5. See whether the archi\.flal]CMT data (Jenness 2002) can be recalibrated to consistency
using the Griffin model spectrum for Mars, rather than the Wright model (constant
Tb for its longest wavelengths), or - if dates/times ate available - to the modified
Rudy model [LWS E(1)]

6. Look at differences between Rudy, Wright, Griffin, Butler et al., models for Mars

7. When available use the BIMA data for Mars, Jupiter, Saturn, Uranus, and Neptune
referenced by Cohen

9. IRAM 30-m data?

My own additions:

0. Fix up Rudy model: surface roughness; atmosphere; ice extent and properties (new MGS
and Odyssey stuff); new thermal inertia & albedo; E(A) to match LWS

1. Get Wood & Vasavada model

2. Extend Jenness analysis to today (Goran will try to do this?)



Progress

6. Look at differences between Rudy, Wright, Griffin, Butler et al., models for Mars

[Some of this has been done, including comparing the Rudy model to the published
Griffin et al. Model]

9. IRAM 30-m data?
[We will hear about this from Raphael (from Carsten) today, I think]

My own additions:

0. Fix up Rudy model: surface roughness; atmosphere; ice-extent and properties (new
MGS and Odyssey stuff); new thermal inertia & albedo; E(A) to match LWS

[Fixes put in for surface roughness and E(A) to match LWS]



Comparisons
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A New Web Tool

[’ve put the Rudy et al. model on the web, at:
http:/ /www.aoc\nrao.edu/~bbutler/work/mars/model

This incorporates the full model, with roughness,
and the ability to use the Burgdotf et al. emissivity

if desired.



Calculate Model




Left To Do

* Still don’t have the atmosphere in there
* Polar caps not quite right in Rudy model

* Still don’t have modern observations (MGS,
Odyssey, MEX, O, etc.) incorporated

* What’s happening with Wood & Vasavada;
Richardson

* Cross-comparisons with other calibrators



Atmosphere
Mars Atmosphere Temperature
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Polar Caps

Observed in August 2003 (VLA) Model




Polar Caps
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ew Measurements - Thermal Inertia
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New Measurements - Dielectric

QuickTime™ and a
TIFF (LZW) decompressor
are needed to see this picture.

Hegey 2005; Hegoy & Pommerol 2005



Cross Comparisons -

* Atthe VLA, Rick Perley and I have been observing
Mars along with other planets and “standard” radio-
wavelength calibrators since the mid-1990’s from 330
MHz to 45 GHz. Work is in progress, but see, e.g.,
Zyjlstra, van Hoof, & Perley 2008 for NGC7027 results.

* Peter Barnes will tell us about what they’ve been doing
at ATCA (this is continuation of work done for some
time there as well).

* Ongoing work of Orton, Hofstadter, Gurwell, Butler,
et al. cross-comparing observations and models of
Mars, Uranus, and Neptune.



To Remember
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QuickTime™ and a
TIFF (Uncompressed) decompressor
are needed to see this picture.

Herpin, Gerin, & Cramer 2003




Conclusions

* Mars will certainly be a valuable calibration
source for HIFI (but should only be
considered one of several).

* Observations and modeling will continue
to refine and enhance our understanding of
the time-variability of the expected
emission from Mars, as a function of
wavelength.



