1.5.4	.7	Optical Pickup Measurements





	The expected rate of charged particles, with \beta greater than \betamin and arriving to the HF front face may range from 0.1 to 1 per cm2 and crossing.





	Our earlier designs called for a configuration where the EM section would have its fiber bundles emerge from the front (close to the interaction point).  During the 1996 test beam periods we tested this readout scheme by exposing straight bundles of fibers at different angles (90 and 45 degrees) behind various absorbers (air, polyethylene and iron).  





	Fig. 1 shows, as an example, the collected signals at the photomultipliers, when particles from showers produced by 150 GeV electrons interacting in 12 cm deep iron absorber, cross a bundle of quartz/quartz fibres.  In this test, the incoming beam direction is perpendicular to the bundle direction and the absorber is located 22 cm in front of the fibres.  As seen in the figure, the equivalent energy released is in some cases very large. This effect would cause mismeasurements of the missing transverse energy.


	Using GEANT we have simulated the experimental setup and found that, in average, about 1.6 charged particles (electrons and positrons) per event come with b greater than bmin and forming an angle of 45 ± 10 degrees with the bundle. This is equivalent to 0.02 cm-2 "Cerenkov particles", which is about an order of magnitude lower than the expected fluence at the HF entry face, per crossing, for the nominal LHC luminosity. Notice that, when traversing the bundle, each particle crosses, in average, 21 fibres.


	Therefore, in our current design all the fibers are situated in the back of the copper absorber (ª 10 lI) and getting in bundles only (to minimize the cross section) at the air core light guides entrance, near the PMTs, at a space location where the expected charged particle flux is several orders of magnitud smaller than at the HF front place.





�





	Figure 1:  





References: 





[Akch97] N. Akchurin et al., Beam Test Results from a Fine-Sampling Quartz Fiber Calorimeter for Electron, Photon and Hadron Detection, submitted to Nucl. Instr, Meth.  also CMS/TN 97-XXX.





[Ferr96] A. Ferrando et al., CMS Technical Note TN/96-082, Nucl. Instr. and Meth. A (in press).





[Gane95] O. Ganel and R. Wigmans, Nucl. Instr. Meth. A365 (1995) 104.





