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Detector Region Overview

Hadron crab cavities

Electron crab cavity

Hadron crab cavities

Electron crab cavity DetectorFinal 
focusing 
magnets
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• Primary interface between beams and detector

• Clearance for the particle beams as well as the SR fan
• Strong focusing quads near IR, upstream dipoles

• Detectors must be placed as close as possible to IP

• Minimize wake fields and longitudinal impedances

• Accommodate shallow crossing angle (25mrad)

• Reduce residual gas pressure to minimize beam-gas interactions
• High pressure results in high background

• Minimize interaction between beam pipe and collision products

• Average dynamic pressure < 1x10-9 torr

IR Chamber - Requirements
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Chamber Geometry 
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Hadron Forward Cross Sections
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Hadron Forward Chamber

Main chamber body 
split into two halves 
and welded together

Electron beam tube

Ports for pumping, 
gauging, etc.

DN250 CF
(12” CF)

Electron beam tube tack 
welded before two halves 

are welded together

Opening for 
hadron cone

Note: 

DN100 CF
(6” CF)

• Chambers are aluminum

• Flanges are stainless steel
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Central Chamber Note: 
• Chambers are beryllium and aluminum

• Flanges are stainless steel

Body split into 
three EDM pieces

Continuation of electron 
beam tube tack welded 

before joining to Be section

DN100 CF
(6” CF)

Tapered aperture 
for SR fan

Transition to 
minimize impedance

DN120 CF
(6.75” CF)

Aluminum

EB weld (same as 
STAR/PHOENIX) 

Beryllium
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Electron Forward Cross Sections
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Electron Forward Chamber

Main body split 
into two halves

End of separate 
beam pipes

Ports for pumping, 
gauging, etc.

DN120 CF
(6.75” CF)

Tapered aperture 
for SR fan

Pump slots 
90° apart

DN200 CF
(10” CF)

Integrated 
pumping chamber

Note: 
• Chambers are aluminum

• Flanges are stainless steel
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Electron Beam Pipe Impedance
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Loss factor kloss = 2.2mV/pC
Bunch length σs = 12mm
Total power loss = 262W
Iavg = 2.48A, N = 660, To = 12.79µs

Loss factor kloss = 0.2mV/pC
Bunch length σs = 24mm
Total power loss = 30W
Iavg = 2.48A, N = 660, To = 12.79µs

Opening in electron beam screen
15mrad inboard, 20mrad outboard

Latest iteration (V3) extended the 
electron beam pipe all the way to 

the beryllium section
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SynRad Regions

Start Regions are used to define magnetic 
fields and beam properties 

End

Beam direction at 
start of regionStep size 

through region

Constant beam parameters
Type of field
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Note: Geometry is modeled ‘inside-out’

Material defines absorption/reflection 
characteristics based on measured data

Spectrum of incident 
photons can be recorded

Flux profile along one facet 
axis can be recorded

Surface hits

Statistics for every facet in model

Roughness defines emission 
angle from facet

Imported STL file

https://molflow.web.cern.ch/sites/molflow.web.cern.ch/files/synrad_docu.pdf

SynRad Interface

https://molflow.web.cern.ch/sites/molflow.web.cern.ch/files/synrad_docu.pdf


Current Electron Lattice

E = 18 GeV
I = 260 mA
εx = 24 nm
εY = 1.7 nm

ΔE/E = 1.09e-3

Tail factor = 3.24
I = 26 mA (10%)
εx = 77.8 nm
εY = 5.51 nm

Electrons

Detector Region
Last dipole



Forward Scatter From Dipole Fan

Dipole flux with 
no steps
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SynRad Results
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Shadow from US mask



SR Power on Detector Chamber

Location
Power
[W]

Core 60.8

Tails 17.5

Total SR power on absorber: 78.3W 

Hadrons

Electrons

Flux
[ph/sec]

Power
[W]

Core (234mA) 4x1015 0.24

Tails (26mA) 1x1015 0.21

Total SR power on beryllium: 0.45W 



Summary

• Preliminary layout of the detector chamber has been completed

• Concept meets the initial physics requirements 

• Work to interface with neighboring elements is beginning

• More detailed interfacing with detector components is required
• Chamber supports

• Installation and removal

• Bake out accommodations

• R&D is planned to develop the required fabrication techniques  

• Working closely with the detector group on integration issues
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Thank you for your attention


