1.5.4		HF Test Beam Results





1.5.4	.1	Description of HF Prototypes





	The Collaboration has built and tested two prototype modules for the very forward calorimeter (HF). The first, hadronic detector module was 135 cm (8.5 nuclear interaction lengths) deep, with an instrumented lateral cross section of 16.2 X 16.2 cm2. This area was subdivided into 9 square towers (Figure 1). A tenth tower (T10), neighboring the central row of three, was also instrumented. In total, this module contained about 6000 fibers, with a total length of about 10 km.  This calorimeter module was extensively tested in the CERN H4 test beam. The results have been submitted for publication in Nuclear Instruments and Methods [Akch97].
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	Figure 1.  The HF hadronic prototype is schematically shown above and all dimensions are in millimeters.  The quartz fibers are embedded in copper absorber.  By volume, quartz fibers constituted 1.5% of the detector.  The nominal beam location was in tower T5.





	The second, electromagnetic module (Figure 2) had the same lateral structure as the hadronic module. It was 33.75 cm (23.6 radiation lengths) deep. The fibers emerged from the front face and were aluminized at the open, downstream end. By mounting the readout in front of this detector, it could be joined flush to the hadronic module (see Figure 3).  This calorimeter was also tested, in the same H4 beam, both in stand-alone mode and in combination with the hadronic module. Some of the results are presented in the following sections.
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	Figure 2.  The HF electromagnetic prototype is schematically shown above where all the dimensions are in millimeters.  The nominal beam location was in tower T5.





	During the beam tests, the calorimeter modules were exposed to electrons, pions, protons  and muons of various energies, ranging from 8 GeV to 375 GeV. Dedicated tests were done to study various options for the location of the photomultiplier tubes, and to study pickup and cross talk in the fiber bundles emerging upstream from the electromagnetic module.
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	Figure 3.  The HF electromagnetic and hadronic prototype combined configuration in the beamline.  In the case of the hadronic module  (HAD95), the fiber bundles were bent 90 degrees in the back of the calorimeter and connected to the photomultipliers.  The electromagnetic module (EM96), had its fiber bundles emerge from the front face of the absorber matrix and long fiber bundles were connected to the photomultipliers shown on top.





