9.5		HF Overview

9.5.1		Layout of optical fiber bundles



	The fibers will be bundled to form towers at the back of the absorber.  The fiber bundles will be made such that they form thin ribbons in order to minimize optical pickup noise from background radiation.  At the very end of the bundle, fibers will be closely packed into cylindrical steel ferrules for mechanical mounting to photodetectors.



	There are three types of fiber bundles that emerge from each tower; long fibers that run the entire length of the absorber (EM section) will be bundled separately then the medium length fibers (HAD section).  The short fibers (TC section) will form yet another bundle. There are two different sizes of towers, the smaller ones (5 cm by 5 cm) and the larger ones (10 cm by 10 cm).  Especially for TC, superimposed towers will be formed in 20 cm by 20 cm square sections.



	EM fibers will alternate with HAD fibers in the absorber, i.e. every other fiber will go either to EM bundle or HAD bundle.  TC fibers will be inserted 30 cm into the absorber in the same groove as the EM fibers but at every second groove/plate.  Table below summarizes the main features of these fiber bundles.



Table 9.5.1:	Number of fibers required for each of the towers and bundles.  The numbers in parantheses indicate the internal diameter of ferrules when 30% packing fraction is assumed for 0.345 mm diameter fibers.



Type of Bundles�No. Fibers

5 x 5 cm2�No. Fibers

10 x 10 cm2�No. Fibers

20 x 20 cm2��EM Bundle�313 (7)�1250 (14)�-��HAD Bundle�313 (7)�1250 (14)�-��TC Bundle�-�-�1250 (14)��



9.5.1.1 	Manufacture, QC/QA, Installation, Monitoring



	Fiber are inserted into the absorber as described in section 6.6.1.  The fiber bundles are glued into the ferrules, cut and polished.  The polishing is performed using the industry techniques and equipment.  The final polish is accomplished with 1 micron grit size.



	Each end after being polished will be inspected under magnification for obvious scratches and cracks in the fibers before connections to the light guides are made.



9.5.2 		Layout of air-core light guide/tower



	Aircore light guides are used to transport the light generated in the calorimeter to the photodetectors.  Light guides are mechanically attached at one end to the fiber bundles (ferrules) and at the other to the photodetectors.  The beam tests show that 65% of the light can be transported over 1.1 meters with an aircore light guide that is constructed out of aluminized mylar.  The optimization of this system is being studied since it affects background radiation shielding, photodetector matrix design, maintanence, etc.





9.5.2.1 	Manufacture, QC/QA, Installation, Monitoring



	Light guides are manufactured using a polycarbonate shell with a enhanced reflective aluminium surface interior.  A hard single dialectric layer of halfwave optical thickness will provide better than 90% reflection on average for all incidence angles and wavelengths and will increase resistance against abrasion, tarnish and oxidation.  



	Each light guide will be tested before installation for light transportation performance on a test bench using identical NA fiber bundles at some fixed wavelengths. 



	Each light guide will be installed individually.  It will be mechanically connected to the ferrule and the PMT box structure.  A fixture will position and fix the light guides in position.  In order to monitor their reflectivity in time, a calibration fiber and an LED will be installed at the far end of the light guides.






