1.6		Luminosity Monitoring (HF) 





	Luminosity measurement by HF is intended mainly to serve two purposes; one is to provide input to accelerator tuning during the initial phases of LHC operation and the other is to monitor luminosity during data taking.  The constraints on this system are the following:





	a.  it is required that the system is ready to function in day one of LHC start up,


	b.  it is independent of other systems, i.e. it can operate in a stand-alone mode, 


	c.  it is able to measure relative luminosity within 10% accuracy, and


	d.  the data output from this system can easily be transmitted and interpreted.





The principle idea is to measure pile up events as an average current from a group of HF towers.  The average energy deposition and its rms for a minimum bias event as a function of tower number is shown in Figure 1.
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	Figure 1.  





	The rms and the average photoelectrons for a given bunch crossing are determined from the following relationships
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where <E> and (rms)1 are the average energy deposition and rms of the energy deposition in one tower for a minimum bias event.  m is the average number of proton-proton interactions per bunch crossing.  G is the number of photoelectrons per GeV of deposited energy in the calorimeter (~ 0.5 p.e./GeV).  For the outer ring towers, for example, at high luminosity, (rms)/<N_pe> is about 2.9.  For a group of 16 towers and <5% accuracy, 0.9 X 10^3 bunch crossings or 22.5 microseconds, are needed.  A possible set of such combinations are illustrated in Figure 2.
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	Each tower is assumed to be calibrated in a testbeam prior to HF installation and that each tower is gain monitored during data taking with the aid of LEDs and a laser system to maintain gains of each photomultiplier within 5% .





	The electronics readout scheme is shown in Figure 3.  Photomultiplier signal is split into two; one signal is fed into luminosity monitoring system and the other is fed to the standard readout chain.  The split channels are gain compensated by high voltage increase supplied to those photomultipliers.  The luminosity monitoring circuit consists of buffers and current integrators as indicated in figure 3.  The output voltage at the summing amplifier is proportional to the sum of currents and can be digitized with any ADC, e.g. standard readout channel ADCs or ADCs of the slow control systems.  The electronics for each half of HF can be housed in a 9U VME unit which will be located in the same crate as the rest of the readout electronics.  The data can be transmitted either via LAN or common CAN system to counting room.
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