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OModule-1 construction completed

O Length is 400 cm after machining and polishing
OHeight is 23.3 cm of Pb/SciFi/Epoxy matrix
OUsed almost 80 km of SciFi’s

O Took 5-6 persons a month to complete

O Used five gallons of BICRON 600 epoxy

QO All construction and machining was done at CSR

O Cosmic ray tests will be done at the UofR

OSiPM readout progress and in-beam tests
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Details will be shown in the training video
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Module 1 (a.k.a. Moly)
leaves 1ts incubator




GlueX Collaboration Meeting, September 2004

10



., A A - s—
IR AR B —
.-- o o 5 v
T
stestuiiey: $ =
= |
— 3 |
= . |
= .1
prl. '

- N
-— ='| ]
-—
A .
‘ Kk
- a4
-
-
- 4
-
E
-
- ¥
- 5
-
o
—
e '
o -
i g e e i =
: -
- <
- “
3 Ly




GlueX Collaboration Meeting, September 2004

12



OPerformance Objectives

OEnergy resolution AE/E = (0.05+ 0.05/\E) with E in GeV
O Depends on SciFi/Pb sampling ratio
O Depends on Radiation Length
O Depends on #P.E.’s and intrinsic PMT resolution
OTiming Resolution 0~200 ps

O Depends on #P.E.’s (number of SciFi's read out per PMT
that have recorded “hits”)

O Depends on intrinsic PMT resolution
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O 60 SiPM’s have been obtained from CPTA

OAIll results so far have been very
promising

O Significant R&D is required to determine
the optimum SiPM-to-SciFi coupling to
obtain the required timing and energy
resolutions with the minimum number of
SIiPM’s

OPulse rise time and energy resolution are
excellent and gain is almost as good as
vacuum PMT'’s
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O Green trace is for
SIPM flashed with
Optitron NR-1A

OBlack trace is for
BURLE 8575
under identical
conditions and at
2,000V

O 50 mV/unit and 20
ns/unit




S1PM and SciFi1 with source
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S1PM’s and dark rates

OSiPM'’s are more noisy than vacuum
PMT’s

O “Effective” noise levels depend on noise
amplitude. Most vacuum PMT’s have
very high dark rates at the 1-5 mV levels,
also known as electronic noise (well
below 1 P.E. levels)

O Some brands of SiPM’s have much
higher noise rates and currents than
others
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OThe “noise” rate is shown to be less than
100 kHz, since the LED was triggered at
that rate

OThe noise amplitude is below the one P.E.
level

OEach SiPM - in a matrix of 10-20 coupled
devices viewing the same BCAL area -
will be discriminated at that level to
prevent noise triggering the TDC’s and
causing amplitude resolution effects
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O“Standard” SiPM’s have higher Q.E. in
the A=500-600 nm range (Y-G)

O “Standard” (blue) SciFi’s have peak
emission in the Ax410-450 nm.
However, for lengths longer than 50
cm, the light surviving is in the Y-G
region

OWe need to model and test with beam
and/or cosmic rays the optimum way to
collect the light onto the SiPM’s
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OSource: Ocean
Optics 280 nm LED

OSciFi: PoliHiTech
double-clad 1 mm @

O Transmission spectra
have been obtained
as a function of fiber
length

O » Yellow-Green

alcm

410cm



OSciFi (80 km @ $0.65/m): $52,000

OBICRON 600 epoxy (5 gallons @ $600/gal)
$3,000

OLead: $2,000

O Consumables (industrial epoxy, gloves,
brushes, paper and cloth wipes, alcohol,
etc., etc.): $1,500

OAI plate and steel support channel: $2,500
(includes labour)
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(O 11 sets of 15 coupled (matrices) of SiPM’s ($80
per SiPM): $13,200

OElectronics (bases + discriminator chips) for
above: $12,000 (includes labour)

O 11 sets of SciFi-to-SiPM (matrix) light guides
and Winston cones + 15 light collection fibers
per set: $6,000 (includes labour)

O Shipping crate: $1,000 (includes labour)
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ONew swaging machine: $20,000 (includes
labour)

OSecond press-frame: $15,000 (includes
labour)

OFiber handling and sorting table with Cu
(grounded) table top cover: $1,500

O“Clean room” to house two presses and
one main SciFi table with A/C (filtered)
and temperature and humidity controls.
Estimated cost: $20,000 (includes labour)
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@ All these numbers are
preliminary e

O Total Materials Cost: $4.,473,600
O Total Equipment Cost: $56,500

O Sub-Total Materials+Equipment
(includes some labour, as indicated):
$4,530,100
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OEach module requires 5 man-months to
complete - assuming eight hours per day
(unskilled labour, e.g. students)

O Cutting and swaging =200 sheets require
approximately 20 man-hours per module
(unskilled labour, e.g. students)

OLabour and milling machine charges for
machining each module to final dimensions
are approximately $2,800
(machinist rates)

O More specific estimates will be provided for
the detector review and the CDR.
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It’s not cheap !
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