Thermal Emission Meeting
DLR, Berlin 9-11 November 2010-10-18

Tuesday 9

13:00-13:15:  Welcome  (Helbert, Rickman, Davidsson)

13:15-14:15  Bandfield: Derivation of surface compositional and physical properties
using LRO Diviner data
14:15-15:00 Davidsson, Gutiérrez, Rickman, Warell: Do we need thermophysical models with small scale roughness and 3D heat transfer?
15:00-15:30 Break

15:30-15:45 Rickman: Phobos Soil Mission and CHOMIK 
15:45-16:45 Bauch: Thermal modeling for the surface of the Moon and Mercury  

Evening social activity: Drinks and snacks at Jörns place!
Wednesday 10

09:00-10:00 Helbert: The Planetary Emissivity Laboratory
10:00-11:00 Mueller: Thermophysical modelling of small bodies

11:00-11:15 Break

11:15-12:15: Discussion (see topic list below)
12:15-14:00 Lunch

14:00-15:00: Discussion (see topic list below)
15:00-15:15 Break

15:15 – 17:00 Visit the Planetary Emissivity Laboratory
Evening social activity: Dinner at some nice restaurant!
Thursday  11

09:00 – 10:30 Discussion (see topic list below)

10:30 - 11:00 Break

10:00 - 12:00 Discussion (see topic list below)
12:00: Lunch

End of meeting
Discussion topic list

· Solar System environments: Large versus small, hot versus cold, rock versus ice, rough versus smooth, irregular versus quasi-spherical, compositional and physical homogeneity versus heterogeneity. Differences, similarities, challenges.

· Thermophysical models: Current status regarding assumptions, included/neglected physics, pros and cons. Are code cross-comparisions desirable/necessary (e.g., for quantifying the effects of common simplifications)?
· Infrared to mm observations of resolved targets: do models live up to expectations? (LRO, Rosetta, DAWN, Cassini etc)

· Implications (of analysis of resolved targets) for interpretation of disk-integrated observations? (Herschel, Spitzer etc).
·  Laboratory measurements: What is available, what is missing, how do we optimize the usage of models and laboratory measurements when interpreting observations? Emissivity and thermal conductivity data for a wide range of temperatures, compositions, micro/macro-physical surface properties…
· Rosetta: Remote observations (orbiter) versus ground truth (lander) – recommendations? Synergy between observations from ground (or from Earth orbit) and in situ.
· How do we proceed from here? Another ISSI application? Common investigation/publication?
Abstracts

Bandfield: Derivation of surface compositional and physical properties

using LRO Diviner data. 
The LRO Diviner Radiometer has been systematically collecting

multispectral thermal infrared (TIR) data of the Lunar surface since

July of 2009.  Three basic topics will be presented: 1) Derivation of

surface bulk compositions using multispectral observations near 8

micron wavelengths. 2) Global rock abundance and regolith temperature

mapping 3) Surface roughness and TIR phase function behavior and

influence on derived temperatures and spectral measurements.  The

collection of systematic and high quality TIR data is enabling a

variety of new Lunar surface studies and the information can be used

as a baseline for future TIR studies of other airless bodies in the

solar system.
Davidsson et al: Do we need thermophysical models with small scale roughness and 3D heat transfer?
The Deep Impact mission provided NIR spectra of the resolved nucleus of Comet 9P/Tempel 1. Analysis of this data using thermophysical models with increasing level of complexity shows that small scale surface roughness cannot be ignored. Moreover, the assumption of 1D heat conduction, commonly applied in thermophysical models,  may not be appropriate for Tempel 1. This suggests that the size scale of topographic features being primarily responsible for spectral properties, may be similar to the thermal skin depth. In order to test this possibility, a novel thermophysical model is under development, which considers direct solar illumination, small-scale surface roughness (under the resolution limit of the global shape model), shadowing, self heating due to diffuse optical radiation and infrared emission, as well as a full 3-dimensional treatment of heat conduction. 
Rickman: Phobos Soil Mission and CHOMIK
Bauch: Thermal modeling for the surface of the Moon and Mercury  
Helbert: The Planetary Emissivity Laboratory
Mueller: Thermophysical modelling of small bodies
I will present a short overview of exisiting databases with

disk-integrated thermal emission (mid-/far-IR, submm/mm)

observations of small bodies.

Johan Lagerros (Uppsala) developed a highly sophisticated

thermophysical model which was used extensively over the last

decade to interprete these thermal emission data. The derived

object properties (size, shape, albedo, spin-axis, sense of

rotation, thermal inertia, roughness, emissivity, ....) have

meanwhile been tested in several cases against in-situ results.

I will explain details of this model and present a few areas

where this model has been applied successfully: Hayabusa flyby

target Itokawa, Rosetta flyby target Lutetia, characterisation of

potential flyby targets, a project to use asteroids as calibrators

for infrared space missions, a Spitzer project on asteroid thermal

lightcurves, a Herschel key-project on TNOs, ...
