WBS 			:	2.5.10


WBS Title		:	Preproduction Prototypes


WBS Dict		:	Preproduction prototypes are built to optimize the detector performance and finalize the detector parameters but with the intention of using these modules as a part of the eventual detector.  The technical aspects of plate grooving, module construction by diffusion welding and assembly procedure of these modules into a larger detector form the basis of the technical tests.  The testing of the preproduction prototypes in high energy beams with near final photodetectors, optics and monitoring systems is paramount before the full construction of the HF detector commences.


				


WBS 			:	2.5.10.1


WBS Title		:	Technical Tests


WBS Dict		:	Grooving plates, diffusion welding of these grooved plates to form self-supporting modules are tested by several techniques in order to find the best and most economical method.  Among the techniques used for grooving laser etching, photochemical etching, milling, gang-saw cutting and pressure rolling were tested.  Once the plates are produced a quality control measurements are carried out.  In a similar fashion, 


construction of the modules are tested with mechanical bolting, brazing and diffusion welding.





WBS			:	2.5.10.1.5


WBS Title		:	Absorber Evaluation Tests


WBS Dict		:	Several tests were carried out at CERN for groove dimension measurements, diffusion welding of silver-coated copper plates and copper plates only.  Similar measurements are made on the small samples provided by the Russian industry.  The results are reported in a paper ‘Assembly of the Absorber Plates of the CMS-HF, Evaluation of preliminary tests with diffusion bonding’.


Responsible		:	Iowa/Akchurin/Onel


Funding Source	:	DOE


Unit Cost Estimate	:	$2,000


Number of Units	:	1


Total Cost		:	$2,000


Design Maturity	:	1.0


Judgment		:	1.0


Additional Comments	:	Most of the tests on the grooved plates are finished.  See CERN Job Est: 9703910, 9703413 and 9702347.





WBS 			:	2.5.10.2


WBS Title		:	Preproduction Prototype I


WBS Dict		:	The first preproduction prototype is made out of steel grooved plates.  Two different thicknesses are used in the construction of the module, 3 and 2 mm.  3 mm plates are grooved on both sides at 2.5 mm interfiber spacing.  The plates are 25 cm wide and 165 cm long.  The module is equipped with QQ and QP fibers from the Turkish and the US suppliers.  The photodetectors are provided by the US groups and help narrowing the PMT candidates for the final choice.





WBS			:	2.5.10.2.2


WBS Title		:	Optical


WBS Dict		:	Optical components of the preproduction of prototype entail the quartz fibers that are embedded in the absorber.  These fibers are 300 micron core, cladded with either a hard polymer or fluorine doped synthetic silica.














WBS			:	2.5.10.2.2.2


WBS Title		:	QP Fibers - PPP


WBS Dict		:	These fibers contain 300 micron diameter  core with hard polymer cladding and buffer.  These types of fibers will form the majority of the active medium in the detector.


Responsible		:	Iowa/Akchurin/Onel


Funding Source	:	DOE


Unit Cost Estimate	:	1.25 $/m


Number of Units	:	32,400 m


Total Cost		:	$40,500


Design Maturity	:	1.1


Judgment		:	1.0


Additional Comments	:	Polymicro Inc. quote.  Part of it already at hand for radiation damage studies.





WBS			:	2.5.10.2.2.3


WBS Title		:	Fiber Insertion/Motion Mechanism


WBS Dict		:	In order to facilitate rapid and secure fiber insertion into the absorber block, we plan to design and manufacture a tool.  The objective is a semiautomatic and indexed machine will insert fibers at a given depth and require intervention of a problem occurred due to a bad groove, broken fiber, etc.


Responsible		:	Iowa/Akchurin/Onel


				Boston Univ./L. Sulak


Funding Source	:	DOE


Unit Cost Estimate	:	$2,000


Number of Units	:	1


Total Cost		:	$2,000


Design Maturity	:	1.5


Judgment		:	1.0


Additional Comments	:	Estimate.





WBS			:	2.5.10.2.2.4


WBS Title		:	Optics Engineering


WBS Dict		:	The readout boxes are mechanically integrated to the back shielding planes through which the air-core light guides emerge.  The mechanical and optical design of this section is carried out.  The integration of these components with the rest of the detector and the shielding elements are being worked on.


Responsible		:	Iowa/Akchurin/Onel


Funding Source	:	DOE


Unit Cost Estimate	:	423 $/day


Number of Units	:	37 days


Total Cost		:	$15,651


Design Maturity	:	1.3


Judgment		:	1.0


Additional Comments	:	Estimate is based on fully loaded university engineer rate 					at the University of Iowa.





WBS			:	2.5.10.2.3


WBS Title		:	PMTs


WBS Dict		:	The near final PMTs are installed and tested with the preproduction prototypes for their characteristics (linearity, noise, quantum efficiency, gain , etc.).  Among the PMTs are R5800, R6427, R6095, etc.








WBS			:	2.5.10.2.3.1


WBS Title		:	PMT Testing - PPP


WBS Dict		:	The technical support is used to test the PMTs in addition to the physicist and student support for the preproduction prototype instrumentation.


Responsible		:	Iowa/Akchurin/Onel, Fairfield/Winn


Funding Source	:	DOE


Unit Cost Estimate	:	218 $/day


Number of Units	:	30 days


Total Cost		:	$6,540


Design Maturity	:	1.3


Judgment		:	1.0


Additional Comments	:	Estimate is based on fully loaded university engineer rate 					at the University of Iowa.





WBS			:	2.5.10.2.3.2


WBS Title		:	PMT Box Materials - PPP


WBS Dict		:	Readout boxes for the preproduction prototypes are constructed at Iowa machine shop.  The material used for this purpose is generic.


Responsible		:	Iowa/Akchurin/Onel


Funding Source	:	DOE


Unit Cost Estimate	:	$2,000


Number of Units	:	2


Total Cost		:	$4,000


Design Maturity	:	1.5


Judgment		:	1.0


Additional Comments	:	Work in progress.  Cost is an estimate by the machine shop.








WBS			:	2.5.10.2.3.3


WBS Title		:	PMT Box Assembly - PPP


WBS Dict		:	Readout boxes are constructed at the Iowa Physics Department machine shops.  Machining  and assembly are required for the PMT housings, light tightness of the boxes, connector patch panel, etc.


Responsible		:	Iowa/Akchurin/Onel


Funding Source	:	DOE


Unit Cost Estimate	:	218 $/day


Number of Units	:	30 days


Total Cost		:	$6,540


Design Maturity	:	1.3


Judgment		:	1.0


Additional Comments	:	Work in progress. Estimate is based on fully loaded 						university engineer rate at the University of Iowa.





WBS			:	2.5.10.2.3.4


WBS Title		:	PMTs - PPP


WBS Dict		:	The candidate PMTs are purchased and bench tested before installation i
