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Content
• Status of optics.

- FBLOCK & New Wedge (Cosmo optics)
- Optical interfaces
- Transmission, yellowing and radiation damage of quartz & glues.
- Laser calibration for FDIRC.

• Status of detector preparation.
- Detector support in the FDIRC prototype
- Scanning setup to verify detectors

• Status of mechanics (will leave it to Massimo & Nicola)
• Update on FDIRC R&D tasks & schedule
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FBLOCK and New Wedge
J. Va’vra

• Cosmo optics is starting to cut the raw material now.
• I will visit them in the beginning of May. By that time they should be

finishing the New Wedge.
• I received a coupon from a plating company, which will do FBLOCK

aluminum plating. It has a protective SiO2 layer. Planning to do tests
with it. These should include resistance to (a) a sticky tape we use for
gluing, (b) solvents and wet RTV, (c) rubbing by a nylon button, (d)
some other mechanical tests ?

• Expect the New Wedge delivery in May.
• Expect the FBLOCK delivery in late June.
• At this point we have lost ~2 months.
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Optical coupling of large surfaces
M.McCulloch and J. Va’vra

• Present thinking is to make the bar box window-to-Wedge coupling using
the Epotek-301-2 epoxy, and Wedge-to-FBLOCK coupling using an RTV.

Massimo’s 
Fbox design

RTV
Epotek-301-2Have to do this joint in situ. If we have to take things apart,

we will cut it here. RTV coupling is less sensitive to
alignment of two surfaces than the Epotek joint. Present aim
is to have a glue thickness of 1 mm.

This joint will be done in the clean room first. We can do a better
alignment there. We do not want to do an RTV joint here out of fear that
the EPDM gasket will poison it. Also it would be very difficult to make a
dam for RTV. Present aim is to have a glue thickness of ~1 mil.
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What to consider when doing optical coupling
• One has to develop a methodology how to do it.
• Glue transmission and its sensitivity to photon flux and radiation. This study

is in full progress and will be reported on in Elba.
• Poisoning of glue effects by other materials. This applies especially to RTVs

as they are very sensitive to this. For example, they will not cure in a
presence of EPDM gasket, which was used to seal bar boxes. That is the main
reason we do not want to use the wet RTV on the bar box-to-Wedge
interface. Summary of other RTV compatibility tests:
1) Rhodorsil 141:

good: pink tape, polyethylene tape, polupropylene cups, vinyl gloves, viton, syringes);
 bad: EPDM gasket, blue nitrogloves, Buna rubber, sulphur, organo-tin rubber products)

2) Shin-Etsu SES 403:
good: vinyl gloves, acrylic tape, polyethylene, pink tape, syringe, viton; bad: EPDM gasket, blue nitrogloves;

• How to take the optical pieces apart if we have to ? We have developed a
good method: round s.s. wire saw. It cuts it very easily as a rasor blade.

• Long-term stability of glue adhesion under the mechanical stress. We can
create possible stresses when inserting the FDIRC into the magnet from its
gluing position, which is outside of the magnet. This has to be (a) tested and
(b) carefully analyzed. Shin-Etsu 403 RTV adheres to glass much better than
Rhodorsil 141. Not easy to clean 403 from the surface.
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Optical coupling of large surfaces
M.McCulloch and J. Va’vra

Gluing test #7a:
Epotek-301-2, start with 3 mils engineered gap, vertical joint

Gluing test #6:
 Epotek-301-2, 1-2 mils, horizontal joint

Gluing test #19:
Shin-Etsu SES-403 RTV, 1 mm, vertical inclined joint

Gluing test #15:
Rhodorsil 141 RTV, 2 mm, vertical joint
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List of various tests with optical glues
M.McCulloch and J. Va’vra

PerfectVertical, inclined1.5 mmRhodorsil 14118
PerfectVertical, inclined1 mmShin-Etsu 40319

PerfectVertical, inclined1.5 mmShin-Etsu 40317
PerfectVertical, horiz.1 mmShin-Etsu 40316
PerfectVertical, inclined0.5-1 mm, assym.Rhodorsil 14115
PerfectMicroscope slidesVary: 0.5-1.5 mmRhodorsil 14114
PerfectVertical, horiz.1 mmRhodorsil 14113
PerfectVertical, horiz.2 1/4  mmRhodorsil 14112

few bubbles, ~15mm2 areaVertical, horiz.3 mils -> ~1 milsEpotek 301-211
A lot of bubbles, very badVertical, horiz.Vary: 3 mils -> ~1 milsEpotek 301-210
A few bubbles, very goodVertical, horiz.3 mils -> ~1 milsEpotek 301-29

Very acceptableVertical, horiz.Vary: 3 mils -> ~1 milsEpotek 301-28
Bubbles, badVertical, horiz.&inclined3 mils -> ~1 milsEpotek 301-27a,b

ResultOrientationGlue thicknessGlue typeTest

• We feel much better to do this job, now that there has been so many tests.
• But we certainly do not want to underestimate it.
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Transmission at incident angle of 90o

for various optical glues
J. Va’vra, B. Kirby and M.McCulloch

• The Epotek-301-2 epoxy is our anchor reference.
• 1mm-thick RTV samples (Rhodorsil 141 & Shin-Etsu SES-403) are very transparent.

2mm-thick RTV samples begin to have a slight problem.
• 1mm-thick Saint-Gobain RTV sheet has some loss below ~350nm.
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The radiation study with Co60
J. Va’vra

• Use Corning 7980 Fused silica as substrate for glue tests.
• Tests of glues are in progress. We want to weed out bad glue candidates.
• Results will be presented in Elba.

CRID quartz would not be good substrate: Corning Fused silica 7980 good so far:

(Tests are in progress)
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New fiber entry design
J. Va’vra

• Want to have a very small footprint
not to lose real Cherenkov photons.

• Abandoned the old light entry design
as the laser light was going through
the glue joint at steep angle. Instead,
will glue a 5mm dia. glass diffuser at
the bottom of FBLOCK.

• Old MC simulation results by Doug
Rogers applies to the new design, as
the light source is in the same position.

Old design of laser entry : New design with a diffuser:

Diffuser

Laser
entry

Laser spot with no diffuser: Laser spot with no diffuser:

(Screen is 13 cm away; ~3” dia. spot)

Massimo’s 
implementation:
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Detector layout: Ray tracing vs. MC
D. Roberts and J. Va’vra

• The image I showed in the last meeting was upside down !!
• Ray tracing does not have any glue interfaces in the camera optics.
• MC has a glue model of Epotek-301-2 in two interfaces.
• Final glue thickness will be known after we actually do it.

θdip = 90o, φ = 90o, bar #6, magnet off, no timing cut, no micro-wedge, 4 GeV/c:

MC 
(D. Roberts)

Ray tracing (J.V.):

18.1 cm

x

y

(detector plane)



4/4/11 J. Va'vra, FDIRC status & tasks 12

Initial detector layout for 2011-12 period
J.Va’vra with input from G. Varner, D. Roberts, M. Benettoni, M. McCulloch

• The design assumes seven BLAB3 double-packages right now.
• G-10 plane is made of two parts. It will be movable.
• One empty extra slots for new detectors/electronics - to be defined.

Present plan:
We used a similar concept in
the 1-st FDIRC prototype:



4/4/11 J. Va'vra, FDIRC status & tasks 13

Restart of SLAC scanning setup
J. Benitez, K. Nishimura, D. Aston, J. Va’vra, M. McCulloch

New stage controlled by Windows:
New 40x amplifiers: 
(SLAC/Maryland production) PiLas laser (407nm):

The new UNIX µ-PCi computer:
(with fiber interface for BLAB3 electronics)

Scan of the 1-st H-8500 MaPMT: 
(normalized to Photonis PMT’s QE) Plan for next month:

- Scan all 14 H-8500 tubes for FDIRC
  (a single point per pixel)
- Electronics presently used:
 (a) SLAC/Maryland 40x amplifiers &
      LeCroy Disc 4413/ TDC 3377
  Later on this year we may switch to:
 (b) SLAC CFD/Phillips TDC 7186
 (c) BLAB3 electronics
   In 2012 we will switch to:
 (d) LAL electronics and will do
       detailed scans.
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Bar quality in spare bar box #0

• We plan to use this particular bar box in CRT tests.
• This bar box is perfectly good bar box, except it was our very first one and we

used bars with lobes and some damages (chips, poor edges, etc.).
• We can avoid certain sections by placing the start counter appropriately.
• We do not want to use a good bar box from BaBar as we will be doing gluing

for the first time, and we do not want to risk of damaging the good bar box.

Summary of defects in the bar box #0 (our very first bar box produced):

Bar #6 (want to start with):

Bar #11 (worst bar):

Bar #2 (best bar):
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Updated on FDIRC prototype tasks for
a period before TDR

Comments:
• Only a few new additions since the PID meeting two weeks ago
• The schedule is behind the original schedule by ~2 months.
• Still plenty of opportunity for people to join.
• Multiple work by different institutions welcomed as it will provoke

discussions.
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FDIRC tasks for 2011
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FDIRC tasks for 2011-12
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FDIRC tasks for 2011-12


