HBD Monitoring 
 HBD gas gain monitoring
   The gas gain in the HBD can vary due to a variety of factors. It varies during the first several hours following HV application. It varies from one GEM to another, from one point to another within a given GEM and as function of time due to variations of temperature and pressure. Since we want to make use of the analog response of the detector to distinguish between single and double hits it is imperative to have a reliable and periodic gain mapping over the whole detector on a pad by pad basis.  
    A very fast and accurate gain calibration can be obtained by collecting data with positive drift field and using the well defined mip peak. 

**** Estimate of the time needed to make such a gain mapping?
This will necessitate two independent HV power supplies per detector element, one to power the mesh and one to power the triple GEM such that the drift field can easily be varied from positive to negative by changing the mesh HV power supply.
CsI QE monitoring
   A crucial factor for the HBD operation is the monitoring of the CsI QE. In the initial production phase, we will need to measure the absolute QE of the CsI layer evaporated on GEMs with a monochromator.  Once we are convinced that the photocathodes are healthy we could just use some relative measurement of the QE. This procedure will have to be developed and will have to be used in order to monitor the relative QE of the HBD detector over time.
**** We have to think about a simple and reliable method to monitor the QE

CF4 UV transmission monitoring
    We must ensure a very clean gas system in order to avoid absorption of UV photons in the radiator gas and to avoid formation of the acid HF which could be catastrophic for the detector operation. We should therefore have an on-line monitoring system to check the gas transmission to UV photons. The gas system has provision to monitor the input and output gas for concentrations of oxygen and water down to the ppm level. In addition to that, the return gas line should be periodically monitored for UV transmission using a monochromator.
