LAT CDR RFA #26 Response

Action Requested:

For sources within the LAT FOV, compare LAT and GBM performance in detecting bursts.

Supporting Rationale:

LAT needs GBM to provide alerts for bursts outside the LAT FOV.  It is not clear if LAT needs GBM alerts in all cases.

Response:

LAT observes bursts at the high-energy end of emission, where the photon flux is much lower, while GBM observes bursts in the energy range in which bursts are brightest.  GBM also has a much wider field of view (FOV).  For these two reasons, GBM will likely detect more bursts than LAT.  [The actual number of bursts that GBM will detect relative to LAT depends on the characteristics of burst emission at high energy, which is unknown and hence very interesting for GLAST.]  However, GBM will localize bursts to only about 5-10 degrees (depending on burst characteristics), so the detection by LAT of even a few high-energy photons from a burst will allow LAT to localize that burst a factor of ten more precisely.

LAT detects bursts independently of GBM, so LAT does not require realtime information from GBM.  As explained below, however, there may be some scientific benefits for LAT to receive realtime burst information from GBM.  

The GLAST observatory needs GBM information to determine if a burst occurred inside the LAT FOV for two reasons: (1) in ground-based analyses, this information will aid in the interpretation of bursts with non-detections by LAT and (2) for rare and extremely bright bursts, the observatory can use GBM information in near real time to repoint to bring the burst into the LAT FOV.

Since we do not understand well the high-energy behavior of bursts (one of the motivations for the mission!), some flexibility is built into the mission design.  In past missions, particularly GRO, there was some benefit to provide for realtime communication between the burst detector, BATSE, and the high-energy instrument, EGRET.  While the specific GRO experience is not relevant to GLAST, due to LAT capabilities relative to EGRET, and although no specific use for such communication has been identified, it could become very useful to modify the LAT onboard science algorithms when GBM detects a burst, due to their complementary capabilities.  We therefore retain this feature in the design.

