5.6.5		Fiber layout





	The fiber bundles that emerge from the back of the absorber are bundled into ferrules in order to couple to PMTs.  The ferrules are connected to the 5 cm thick steel plate that is located in a ring structure between r=100 cm and r=140 cm..  This connection is made using a pressure fitting.  A conical hole is drilled into the steel plate and a slotted thin fitting over the cylindrical steel ferrule provides the necessary pressure to fix the bundle in place.  The advantage of such a system is that the bundles do not need to be twisted during assembly and this mechanism provides sufficient strength in addition to quick mount and dismount.  





	Figure (Light-Guides) show the coupling between the ferrule, steel plate and the light guides that transport light to the PMTs.  5 cm steel plate holds the ferrules.  This piece will be made in sections to make room available for fiber insertion work.  As the fiber bundle are made, they are attached and secured to the steel ring.  The ferrules are stainless steel cylindrical tubes with 7.5 cm long with outer diameter of 2.5 cm.  The inside diameter of the ferrules are different for smaller and larger bundles that correspond to the tower sizes.  The largest ferrule ID is about 1.9 cm which holds 2500 fibers for the tail catcher towers.  The ferrules will penetrate through the steel plate into the borated polyethylene by 1 cm.  A hexagonal cross-section  air-core light guide is positioned inside this 25 cm thick shielding element to transport the light from the end of the ferrules to the PMTs.  PMTs mounted on PMT boxes are located at the outer side of the second shielding (10 cm thick steel slab) and mate with the light mixer via plastic fitting washer.











	Figure (Light-Guides).  The ferrules are coupled to steel plate via fittings as described in the text and light is transported through light mixers to the PMTs located at the outer side of the second steel shielding slab.


detector.





	There are 32 PMT boxes per quadrant as shown in Figure (PMT-Box-Quadrant).  16 PMTs are mounted inside each box along with the calibration and monitoring components (laser and LED light distribution system and an input fiber for the quartz fiber radiation damage monitoring).  The PMT boxes are located radially around the beam line between 100 and 140 cm and they are geometrically arranged such that quartz fiber bundle lengths from towers are minimized and the allocated space is efficiently utilized.  Each PMT box is identical.  They are mounted to the back of the steel shielding plane with the use of two quick release positioning screws.  There is 6 mm space between the PMT boxes.











	Figure (PMT-Box-Quadrant)  The PMT boxes are arranged such that there are 512 PMTs are available per quadrant.  Each PMT box is constructed identically and they are mounted to the back of the steel slab with the aid of two quick release screws for ease in installation and maintenance.








