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Side View for EOSB  
(12 modules/9 chips scenario)
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BCAL Electronics
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GlueX-BCAL Wedge
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GlueX-BCAL Wedge
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BCAL Cooling
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GlueX-BCAL SiPM & Electronics
Heat output

• From Fernando (2/19/2024): “SiPMs produce negligible heat but 
the bias distribution network does, still not anything comparable to 
what the preamps produce. Power consumption per wedge is less 
than 8 W. 400 W at each BCAL end.”


• From Tim (2/19/2024): “Each chiller is 1KW (1 at each end). There 
are 2 wedges in series (24 parallel circuits) and the temperature 
rise of the water is about 0.5C from inlet to outlet. Bias is adjusted 
for this”.


• HGCROC and AstroPIX contributions to heat (not in this talk).
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Cooling Assembly
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Summary

• Progress in drawings at ANL

• U of Alberta making drawings

• PED, First Article

• ESB @ Regina (UofA-MRS, ANL, ORNL)

• PED Funds: Mech Eng/Elec Eng, Postdoc, M&S

• Timeline: ~ 15 mo for test article (June 2025).
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Backup slides
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U of Alberta
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U of Alberta
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BCAL Light Guides
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BCAL Light Guides
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LED mini boards; 
Flex cable

LG mounting jig
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BCAL “Wedges”
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• Contiguous LG 
stacking

• LG-SiPM air gap

• BIC: Si cookie

• Spring loading

• Integrated ESB for 
installation ease

Cooling lines

N2 gas



1 flex cable w/ 10 LED mini boards, 
mounted on 10 acrylic LGS (8 cm long)

BCAL “Wedge” (end of sector)

4 flexible strips per side per 
module

LEDs glued to a hole on the LG; 
hole roughly aims at opposite 
SiPM 

BCAL miniboard 
layout 

(“components” 
side, LED on the 

other side, 
shining parallel to 

the board 
towards the 

right)

LEDs:  Bivar, Blue, 465 nm

• 1 flex cable per row, connecting 10 mini 
boards; 384 flex cables 

• 4 flex cables connected to 1 BCAL 
controller; 96 BCAL controllers 

• 1 BCAL controller per half module; 
light each row independently 

• System typically pulsed at 50-100 Hz

GlueX LMS 

BCAL Controller layout

BCAL miniboard on flex cable

Hamamatsu S12045X

innermost LG 21x21 mm2, outermost 
27x25 mm2; output faces are 13x13 
mm2 to match SiPM window BCAL has 3840 SiPMs, 

and 
3840 LEDs: pulsing both 
ends decouples SiPM from 
LED failure

NIMA 738 (2014) 
41–49 
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SiPM Readout
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ePIC Sector End View 
(x-y plane view), 17.1 X0

Pb/SciFi Layer 
1 sector = 12 layers 
1 layer = 17 fiber rows

Readout Cell 
     Has lightguide 
Layer = 5 cells 

GlueX Sector End 
View, 15.5 X0

● 2-sided SiPM readout 
● Lightguides on sector sides  

○ inner surface ~2×2 cm2  
○ output face 1.3×1.3 cm2 

● SiPMs that meet our requirements: 
○ 4 x 6×6 mm2 SiPMs with 50 µm 

pixels (e.g.  4 x S14160-6050, 
or a pre-assembled 
S14161-3050-04 array) 

● 12 layers x 5 cells x 2 sides x 48 
sectors = 5760 channels

Hamamatsu 
S12045(X)  

4×4 array of 3×3 mm2 

50×50µm2 pixels 

16 FADC per side  
12 TDC per side 


