WBS			:	2.5.4


WBS Title		:	Photodetectors


WBS Dict		:	Photomultiplier tubes will detect the Cherenkov light that is generated in synthetic quartz core fibers by the showering particles.  These fiber bundles terminate at the entrance of air-core light guides and the PMTs are located at the opposite end.  PMTs are housed in readout boxes where about 30 PMTs are located.  Two sizes of PMTs will be used in an attempt to optimize  the PMT photocathode area.  Over 70% of the total photocathode will be effectively utilized by using 1/2” and 1” diameter PMTs.  The PMT specifications call for good linearity in a wide dynamic range, less than 25 ns transit time, over 20 % quantum efficiency and moderate gain.





WBS			:	2.5.4.1


WBS Title		:	Purchase PMTs


WBS Dict		:	1983 PMTs (including 5% spare) will be purchased after a final PMT choice and reward of a bid.   First 25% will be tested on an accelerated time scale before proceeding with the purchase of the remaining  PMTs.  The PMTs are expected to be produced at a rate of 200 per month.


Responsible		:	Iowa/Akchurin/Onel


Funding Source	:	DOE


Unit Cost Estimate	:	275 $/each


Number of Units	:	1983


Total Cost		:	545 K$


Design Maturity	:	1.2


Judgment		:	1.3	(Attempt to account for possible dollar/yen 						fluctuations)


Additional Comments	:	Estimate is based on quotations from Hamamatsu Corp, 					Philips Components and Burle Industries, Inc. for 						comparable photomultiplier  tubes, e.g. R4125Q ($270.26), 					R5800Q ($270.26), R5800 ($235.00), R6247 ($290.00), 					XP1911 ($165.00), XP1918 ($290.00) and 83087-100 with 				ITO ($270.00).





WBS			:	2.5.4.2


WBS Title		:	Mu Shield


WBS Dict		:	The shielding against stray magnetic field will be accomplished by mu-metal shielding around the PMTs.  They are likely to be purchased from the PMT manufacturer.


Responsible		:	Iowa/Akchurin/Onel


Funding Source	:	DOE


Unit Cost Estimate	:	21 $


Number of Units	:	1983


Total Cost		:	42 K$


Design Maturity	:	1.2


Judgment		:	1.3


Additional Comments	:	Estimate is based on previous large quantity purchases of 					similar mu-metal shielding.





WBS			:	2.5.4.3


WBS Title		:	PMT Sockets


WBS Dict		:	These PMT socket that come with the PMTs will have to be altered to accommodate the simplified base design for the HF.  The present high voltage scheme calls for supplying individual voltages at the latter  5 dynodes of the PMTs from ganged and multiplexed power supply.  The first 5 (for a 10 stage PMT) dynodes will be resistive.  A small PCB with minimum number of components (resistors and capacitors)  may be soldered o
