DSC Barrel ECal Questions – 12/13/2024
1. Services
a. Cables
i. Low Voltage - How many cables come from the Barrel ECal?
ii. High Voltage - How many cables come from the Barrel ECal?
iii. Readout / Data - How many cables come from the Barrel ECal?
iv. Cooling estimate - More questions below, quick estimate on needs?
v. Gas lines (dry air/nitrogen or something else)? 
vi. FEBs / electronics – Do we still fit in the envelope?
vii. We need to discuss the size of the “space” needed for the services to be routed out. 
viii. Cable Reference
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b. Cooling
i. Heat Dissipation – Total heat dissipated by the detector.
1. Sensors
2. FEBs
3. RDOs
ii. Heat Stability – Changes in heat dissipation over time.
1. Activity
2. Radiation damage
3. Temperature
iii. Pressure Drop – Drop in pressure across the detector
iv. Temperature – Desired operating temperature.
v. Tolerance – Allowable deviation from the desired temperature.
vi. Gradient – Allowable difference in temperature across the detector.
vii. Stability – Allowable deviation from the desired temperature over time.
viii. Segmentation – The number of detector components there are that require cooling, we can determine the number of parallel or series lines, manifolding, etc.
ix. Leak mitigation – Air, negative pressure water, non-conductive fluid, etc.
x. Cooling Reference
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2. Support
a. Mounting locations
b. Adjustment
c. Detector weight
d. Serviceability
3. Detector
a. Envelope 
i. 820 mm Inner radius, 1230 mm Outer radius, 1900mm pos Z (Hadron side), 4600 mm total length
ii. Reference
[image: Table

Description automatically generated]
[image: Diagram

Description automatically generated]
image4.png
NOTES:
1. UNITS ARE IN mm[in]
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SECTION A-A
SCALE 1/20
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Description

Dimension

Assumptions

1 FEB per sector, 4 lines per FEB (1 per sector): 2x data lines, 1x

s 192 |2mm diameter | uptoSm  |From end-of-sector FEB to RDO, can be bundled |clock, 1x slow control.
Upstream Signal per half-sector Can service a half sector per RDO (24 FEBs per RDO).
1 FEB per sector that drives the SiPMs
15AWG 258 s diometer| D |BieS volkage from rack to FEB. Likely bundled. |H2GCROC3-based FEB
The gauge will depend on the length of the 2 lines (+ ground)
Upstream Bias Voltage and LV cable. HV: 1 line (+ ground)
Downstream Signal VDS 192 [2mm diameter| uptoSm |same as upstream [same as upstream
Downstream Bias Voltage and LV 18 AWG 288 [immdiameter]  TBD  |same as upstream [same as upstream

Route services and cooling radially outward (and|
up or downstream as needed)
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Item

Description

Quantity

Diameter

Estimated
Length

Notes

1/4” water line 28 1D 1/4in
Upstream Cooling in one line per sector
1/4” water line 28 1/4in
Upstream Cooling out one line per sector
1/4” water line 28 1/4in
Downstream Cooling in one line per sector
1/4” water line 28 1/4in

Downstream Cooling out

one line per sector
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INCORRECT NUMBERS

LATEST NUMBERS

Is in the detector database:

https://eic.jlab.org/Geometry/Detector/Detector-20240515102931.html

Offset
Inner Outer from Physical Physical
Length Radius Radius Center Start End Volume Weight
Component Sub-Component WBS (cm) (cm) (cm) (cm) (cm) (cm) (m3) (kg) Technology Notes
Exterior-Gover 460 4441 448 3875 26875 49425 05-66 Materat ds-te-be-speeified-forweight-eateulat
tmagingPart 449 825 96 3875 25875 48425 3-33] 44:685| Pb+Se+Si |Weight-based-onp: 4 stirmate MS-EMGal
Sampling-Part 449 96 4441 3875 25875 48425 523 48336 PB+Se Weight—based-en-p 4 stirmate MS-EMGal
EB-ReadeutEleetronies 45| 825 448 25875 27375 25875 8-34] 730 Offset: sured- £ -k tor-point
HB-Readeut-Electrenies 45| 825 448 48425 48425 49625 8-34] 730 Offset: sured- £ -k tor-point
to be corrected  recalculated from CAD
Should be
6.10.05 459 82.5 121.36 -41.25 -270.75 188.25 11.376| 40,447
Back Plane? 435 118.18 121.36 -41.25 -258.75 176.25 0.816 2744.54, Aluminum
Imaging Part 435 82.5| 103.57 -41.25| -258.75) 176.25 5.376 14,399 Pb+Sc+Si  |Weight: based on parametric estimate from CMS EMCal...assumes empty drawer
Sampling Part 435 103.57 118.18 -41.25| -258.75) 176.25 4.416 21,512 PB+Sc Weight: based on parametric estimate from CMS EMCal
LD Readout Electronics 12 82.5| 121.36 -258.75) -270.75 -258.75 0.384 894.72 Offset: measured from face nearest to interaction point.
Weight calculated as silicon.
HD Readout Electronics 12 82.5| 121.36 176.25 176.25 188.25 0.384 894.72 Offset: measured from face nearest to interaction point.
Barrel EMCal Weight calculated as silicon.





