2-nd EUROPLANET N3 Strategic Workshop on

Coordinated observations of SMART-1 low altitude operation and impact

Summary of discussions, ideas and action items 

Discussions

· Modelling of SMART-1 impact (based on the Smooth Particle Hydrodynamic method/code) and potentially observed effects

· Dynamics of spatial distribution of excavated material - Depending on the angle of impactor trajectory and surface relief (3.5°, 8°, 45°, local hill~10x5m) the size of crater could vary from 4 to 12 m and the excavated material covers the surface up to 30m radius. In the most optimistic case (hill) up to 185 kg of material can be lifted due to the impact with a velocity higher than 280m/s.

· Importance of the regolith model - The properties of the surface material (density, porosity, material strength, grain-size distribution..) are important for realistic estimates of material excavation (height, density, dimensions of the ejecta plume). Furthermore, the lightest SPH particles used in the simulations are in the order of 100g and therefore much heavier than dust particles. This has to be taken into account by the estimation of the ejecta/dust plume.

· Thermal radiation - Using the temperature of each SPH particle, the magnitude of the thermal radiation is estimated (assuming black body radiation of the particles). Depending on the impact geometry, the (bolometric) magnitude could vary from 16.8 to 11.6. 

· Discussion of available instrumentation

(i) Radio observations – The only possibility to use the radio observation is tracking of the carrier frequency (8.4 GHz) of the space craft, providing a proxi for its crash. No reasonable physical mechanism for generation of any additional specific radiation in the radio frequency band. The question of potential astro-chemisty effects due to reactions of SMART-1 hydrazine fuel and their observation is under study. These may cause appearance of specific CO CO2 lines which may be observed in sub-mm by APEX (TBC). 

(ii) Optical observations – Multi-instrumental approach with different resolution and field of view (including amateurs): 2 professional instruments (in Lustbühel) and 5 amateur (in Styria). As an additional option involvement of Bradford robotic telescope on Tenerife is considered (TBC, application for the observing time is needed)

(iii) UV observations – No significant observational effect is expected (too weak flash)

(iv) Thermal emission – 11 bolometric mag. Value (the most optimistic from the simulation). May be observed by some instruments. 

(v) < 1200 nm – possibility to resolve features down to 70m on the Lunar surface. Attempt to detect excavated material around crater (Lustbühel). Pre-impact and post-impact observations of the impact site would be needed in that respect.

(vi) Near IR – is of potential capability due to the low contamination from the Sun (as compared to optics). Inclusion of this observations into campaign depends on the availability of corresponding instrumentation (CCD careas, etc.) and the resolution (TBC) 

(vii) Other facilities of potential interest: Inst. of Astronomy Univ. of  Vienna (Kerschbaum); IR Camera 2-4 mic (Dittie); 

· Discussion of coordinated efforts to simulate crater topography/morphology due to small scale high velocity impacts to get proxies for the meteoritic gardening 

Ideas / Action items

· Search (papers, press releases, etc.) for previous technological impacts and their observational effects and comparison with the numerical model predictions. Development of an analogue estimate of SMART-1 impact potentially observed effects.

· Simulation of the material density 3D distribution and its temporal dynamics during and after the impact. Estimation of sun light scattering features of such material plume with the purpose to decide about its observability by ground-based instruments.

· Update of the precise coordinates of the impact site (after final tuning of the s/c trajectory).

· Prior observation of the impact site, photometry estimation (Lustbühel). Background measurements, estimates of visibility of excavated cloud near the terminator.  

· Numeric simulation:

(i) trace of particular material particles propagation from the impact site into the plume and their distribution. 

(ii) Dependence of the impact effects on the porosity of Lunar regolith, other impact parameters. Derivation of observational features … 

(iii) Possibility of detonation of the rest of hydrazine fuel and its potential effect on a crater formation (?)

· Check of possibility to organize own tracking of carrier (modification of receiver, involvement of amateurs)

COORDINATED OBSERVATIONS:

· Radio tracking of carrier -> indication of the impact time

· Lustbühel: Observation of 10x7 arcmin field in high spatial resolution

· Supporting observation of the impact region by amateurs (including high temporal resolution)

· Prior and post impact photometric and spectroscopic observations with a purpose to detect a change of topographic features and material properties after impact 

