Hall D Calorimeter Design and Safety Review,

February 19-20, 2008

Homework

1. GlueX Overview and Physics Requirements:

Compact list of physics driven requirements including energy and position
resolution and acceptance, rate requirements, linearity requirement,
granularity, trigger/reconstruction efficiencies

Preliminary plans for calibration / alignment

Indicate minimum requirements that should be achieved and compare those
to previous experience at KLOE / E852 / RadPhi and what has been achieved
in testbeam/cosmic tests of prototypes

2. BCAL Overview:

Institutional list of BCAL project and responsibility
Regina

Current:

Two professors each with 0.5 FTE.

One postdoc 1.0 FTE

One post doc 0.25 FTE

3 graduate students

one MT and one ET each 0.5FTE

Alberta:

One faculty with 0.20 FTE.
One engineer with 0.35 FTE.
3 machinist

The project costs include a full time person to oversee and supervise the
production of the modules.

We are currently in the process to work out a MOU detailing all the different
responsibilities shared between JLab and Regina/Alberta

The University of Alberta contributes space and machine shop resources for
the construction by the allocation of resources at CPP.



Regina and Alberta applied for grants at NSERC to support the project. A
request for a postdoc for construction and working on the readout is
included.

e Assignment of manpower to each task of construction project in particular
BCAL module assembly at Alberta/Regina

http://www.jlab.org/Hall-D/guest_secure/Calo_Review Feb08/CALO-
Review_HomeWork/Info-on-manpower-per-task.xIs
This file has a sheet for the BCal specifying all the individual tasks of
the resource loaded schedule and lists the individual procurement cost
as well as MW according to labor skills
For the BCal a more details split of man weeks per task can be found on
page 8 of
http://www jlab.org/Hall-D/guest_secure/Calo_Review_Feb08/Pre-
Brief%20Materials/COSTandSCHEDULE/BCAL_CD2_2007.pdf

e Plans on dealing with logistics/transportation issues of module production,
completion at JLab and testing

Once the modules are constructed at the UofA and trimmed to
specified length and ends polished, they will be packaged into
specially designed crates, drawing from the experience with Modules
1 and 2, and shipped to Regina for the final machining. In order to
save money and down time, we will determine in consultation with
the machine shop foreman the optimum number of modules shipped
to them at a time. Initial discussions after the experience of Module 2
indicates four to six modules at a time. This number is the planned
output of two or three month output, respectively.

The finished and initially tested modules will be shipped to JLab in
units or four to six to match the numbers machined, in the same crates
as were initially shipped in from the UofA. It remains to be seen
whether it is economically advantageous to return the now empty
crates to the UofA for the next batch or simply construct new crates
for each module completed. The same holds true for the steel U-
channels supporting each module. This is purely a question of money
and timing turn-around.

At JLab, UofR personnel together with JLab staff will test each module
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specific module, if possible depending on availability. Alternatively, a
set of complete SiPM set can be used for each module, thus providing
a measure of relative SciFi performance from module to module using
the same sensors for all. The attachment of the sensors can be done
using optical grease (pure silicon gel) and a frame to support them,
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which will be attached and secured to the ends of the module. This
way, we will be assured that each module performs as expected
before insertion into the BCAL and all dimensions and optical
properties meet design goals and light transmission, respectively and
no damage occurred during transportation.

e List of planned QA procedures for various stages of the BCAL module
assembly (Fibers / Module test etc.)
a. Fibers
for details see on acceptance tests at the company and JLab/Regina
http://www.jlab.org/Hall-
D/guest _secure/Calo_Review Feb08/CALO-
Review_HomeWork/bcal_fibers_spec.pdf

Some specific details:

As each shipment of fibers is received from the supplier, labeled
according to lot number, i.e. assured that all fibers in the container
have been drawn out of the same original ingot, a randomly selected
sample of ~ 1% will be separated for performance testing. Such
testing will include illumination with an electron source (such as
Sr90) and read out by a 1mm2 SiPM that allows the immediate
counting of the number of photoelectrons generated by the source.
Several measurements of that number for various locations on the
fiber will extract attenuation length and provide some assurance of
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While the fibers are sorted to be bunched in numbers required for
each layer of the module, they will be inspected visually for optical
defects (stress fractures, evidence of sharp bending or force impact
resulting in fiber deformity), mechanical defects (such as changes in
diameter and/or cladding material surface imperfections that will
result in high spots on the lead sheet above it, a problem with
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no problem if a fiber is longer than 400 cm, any fiber that it is less
than a minimum of ~395 cm will be rejected and set aside for return
to the manufacturer if their number exceed a certain fraction within a
lot.

b. Lead sheets
Each swaged sheet of Pb is marked for orientation so that not two
sheets are laid having the same orientation as they come out of the
swaging machine. Each successive sheet is rotated 180 degrees with
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respect to the one below it and flipped upside down to avoid stacked
tolerances.
c. Glue
We will receive this in batches with time stamps, as most optical
epoxy batches have a shelf time of 6 months. A visual inspection of
the epoxy and hardner will be taken once each 1-gallon can is opened.
We may also consider doing a quick tensile strength test with each
new batch, while still using the last amount of the previous batch.
Small lead sheets can be glued together and pulled apart while
measuring the tension at the breaking point of separation.
d. Modules in Regina
i. Check and document mechanical tolerances
ii. Visual inspection
iii. Measure relative light output across the face of a module

Deatails:
We will use a 375 nm PicoQuant laser that can illuminate one o
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the sensor on the other ends will provide a normalized mapping
of the light intensity for each end. This can be accomplished
with the use of a lens to increase the laser beam spot to cover a
fraction of the read-out cell area and a SiPM or PMT on the other
side obtaining an ADC spectrum.

iv. Simple cosmic test with pre-assembled light collection system

e. Modules after arrival at JLab
i. Visual inspection
ii. Measure relative light output across the face of a module

f. SiPMTs
I. Characterize all important performance factors at the company
For details see
http://www.jlab.org/Hall-
D/guest_secure/Calo_Review Feb08/CALO-
Review_HomeWork/SiPM_draft_specifications.doc
ii. Verify I-V curves and dark rates for at least 10% of the SiPMTs

g. BCal insight the magnet
I. Use gain monitoring system to check individual SiPMTs and
PMTs A adjust gains
ii. cosmic test with final light collection system

Documentation of procedures of module assembly at Alberta/Regina and
final integration at JLab

Full system test of BCAL prototype module and readout electronics

Specify test procedure of BCAL module (Cosmic or testbeam) prior to
integration Z Performance test on a subset of modules
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Justify in more detail the choice of 4 X 6 inner BCAL cells in comparison to
larger granularity

Indicate technical staff separated by engineers and technicians that has been
allocated in WBS preparation

The allocation of all labor skill vs. year can be found in the following file
listed in the directory

http://www jlab.org/Hall-D/guest_secure/Calo_Review Feb08/CALO-
Review_HomeWork/1 05_002_002_001.xls

Finite element analysis of BCAL module fixation
Mechanical tolerances on the BCAL module assembly and insertion

3. SiPMs:

Identify a minimum set of specifications for SiPMs for procurement that is
guaranteed in a contract

Please have a look to the following file
http://www.jlab.org/Hall-D/guest_secure/Calo_Review_Feb08/CALO-

Review HomeWork/SiPM draft specifications.doc

Consider more than just one company (SensL) for SiPMs such as Hamamatsu
Backup plane should be pursued and developed instead of only focusing on
SiPMs z Very risky considering the current schedule

4. FCAL:

Institutional list of FCAL project and responsibility
1 professor 0.5 FTE
1 staff scientist 0.75 FTE
2 postdocs total 1.5 FTE
2 grad students total 1.5 FTE
1 technician 1 FTE
And undergrads

Assignment of manpower to each task of construction project

http://www.jlab.org/Hall-D/guest_secure/Calo_Review_Feb08/CALO-
Review_HomeWork/Info-on-manpower-per-task.xls
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This file has a sheet for the FCal, specifying all the individual tasks
of the resource loaded schedule and lists the individual procurement cost
as well as MW according to labor skills

¢ Indicate technical staff separated by engineers and technicians that has been
allocated in WBS preparation
The allocation of all labor skill vs. year can be found in the following file
listed in the directory
http://www jlab.org/Hall-D/guest_secure/Calo_Review Feb08/CALO-
Review HomeWork/1 05 002_002_002.xls

o Reliability tests of silicone cookie coupling of light guide to Pb-glass
e Sketch of online LED/Laser calibration system
¢ Resolve issue on mounting wall on the backside

. Mechanical design:

¢ Finite element analysis of Pb-glass block stacking
¢ Plans to avoid any local stress which could lead to cracking of Pb-glass blocks
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