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Silicon Vertex Tracker – SVT
• SVT is the innermost subsystem of the ePIC central 

detector,

• Most or all of us will have seen various visualizations, 

but as a reminder:

• Barrel 

• Inner Barrel (L0, L1, L2 Layers): Curved, thinned, 

wafer-scale ITS3 sensors, called MOSAIX

• Outer Barrel (L3-L4 Layers): based on EIC Large 

Area Sensor (LAS), which is derived from MOSAIX 

with a focus on large-area coverage in layers and disks 

(formfactor, yield, etc.)

• Endcap 

• 5 Hadron Disk (HD0-4) and 5 Lepton Disks (ED0-4) 

with EIC-LAS Sensors

• Overall dimensions r ~ 0.4 m, l ~ 2.2 m.
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Outer Barrel and Disks – Schematic Layout

Power dissipators in envelope: sensor and ancillary ASIC, FPCs (resistive), FIBs (VTRx+), FIB-CBs. 
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Inner Barrel – Schematic Layout
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Power and Cooling

• Power dissipation driven by the sensor(s),

• Sensors continue to be 

developed,

• We know quite a bit and use 

up-to-date insights with 

conservative assumptions, 

but power dissipation is not 

and cannot now be final. 
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Power and Cooling

• Air cooling of sensitive areas,

• Required for innermost barrel and disk layers to meet 

resolutions,

• Uniformity of design,

• Liquid cooling of RDOs – grouped layout,

• 5.9 (9.3) kW – typical (max) dissipation of 

sensors, ancillary ASIC, FPCs

• 1.2 kW – RDOs
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Cooling – geometrical air volumes
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Cooling – Schematic layout air cooling
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Cooling – Approach

High level requirements

Local supports heat transfer analysis

Local supports physical test

End-to-end system performance calculation

System layout Detailed specs on cooling plant

informs ΔT, ΔP, 

air speed

Req’t on 

Tmax

Temperatures, 

pressures, flow rates

System 

architecture

CAD design
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https://indico.bnl.gov/event/30334/contributions/117626/attachments/67022/115107/ePIC%20SVT%20cooling%20air%20flow%20stages%20-%20v15.xlsx
https://indico.bnl.gov/event/30334/contributions/117626/attachments/67022/115107/ePIC%20SVT%20cooling%20air%20flow%20stages%20-%20v15.xlsx
https://indico.bnl.gov/event/30334/contributions/117626/attachments/67022/115107/ePIC%20SVT%20cooling%20air%20flow%20stages%20-%20v15.xlsx
https://indico.bnl.gov/event/30334/contributions/117626/attachments/67022/115107/ePIC%20SVT%20cooling%20air%20flow%20stages%20-%20v15.xlsx
https://indico.bnl.gov/event/30334/contributions/117626/attachments/67022/115107/ePIC%20SVT%20cooling%20air%20flow%20stages%20-%20v15.xlsx
https://indico.bnl.gov/event/30334/contributions/117626/attachments/67022/115109/ePIC%20SVT%20air%20supply%20plant%20reqts%20-%20v2.xlsx
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Cooling – Air
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Cooling – Humidity management

• Humidity must be managed, since cooling air 

will usually be below the ambient dew point,

• Approach:

• Supply dried air, class 3 ISO 8573-1:2010 or 

better,

• Insulate exterior cold pipes,

• Interlock SVT operation and divert supply air if 

supply air conditions are not met, e.g. as the 

cooling system settles during startup,

• Interlock SVT operation if ambient conditions are 

not met, e.g. if WAH HVAC is not operational, 

• Limit backflow and moisture effusion into SVT if air 

flow shuts down while interior structures are cold.

Dewpoint data May – August 2024, sPHENIX Hall – courtesy Dan Cacace

T [oC]
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Services

• SVT

• IB services are primarily in forward 

region,

• OB and disk services are evenly split 

between forward and backward region,

• Cross section needs for power dominate 

over signal by an order of magnitude,

• Power conductor size driven by voltage 

drop; lower gauge (thicker conductors) 

between disconnect and racks, 

• Services include cooling air outlets, 

as well as all inlets, and liquid lines.

Backward region
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Cooling – Liquid (RDOs)

Mass needs to be minimized within the SVT envelope – “modified chilled water.”
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Summary

• SVT cooling

• based on up-to-date knowledge of continuing sensor and ancillary ASIC development,

• system design incorporates heat transfer tests and analyses of layers, staves, and disks,

• plant design and specifications developed, including humidity management,

• to be done:

• CFD analyses of the SVT internal volume in its entirety,

• moisture effusion at close-outs as services are finalized,

• adjustments, as needed, towards final sensor and ancillary ASIC designs,

• complete layout in CAD of liquid cooling loops for RDOs (mainly control boards)

• (incorporate external heat in-/out-flux)
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