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Compton Electron Detector

• Focus over past months has been preparation of 
Compton Electron Detector for the MOLLER Experiment 

• Detector uses HVMAPs pixel detectors  
• Plan to apply similar detector technology at ChiralBelle

MOLLER Experiment Compton chicane
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3HVMAPS
� Hybrid pixel sensors based on HV-CMOS technology
� Each pixel dimension is 80 x 80 µm2, spread across a 250 x 256 grid
� Approximately 2 x 2 cm2 detectable area 
� Can be as thin as 50 microns (low material budget)
� Readout electronics, filters and amplifiers all integrated into the 

chip
� Timing resolution of 16 ns with peak detection rate of 30 MHz per 

readout line
� Generates ~1W of heat during peak operation
� Has aluminium bond pads for wire-bonded connections
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HVMAPs Assembly at U. ManitobaThe Setup
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F&K Wire Bonder
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� F&K Delvotec M17S Ultrasonic Wire Bonder 
� 254 x 152 mm2 working area with heated vacuum plate

� 18 x 20 micron bond foot area
� 99.9% Au wire, 25 microns in diameter

2024-05-20 MOLLER Annual Collaboration Meeting 2024, Nafis Niloy 16

Wire Bonding

Freshly Bonded MuPix 10

Broken Wire Bond

VS

Potentially NOT 
Broken Wire Bonds

N. Niloy
• Infrastructure to automate detector construction is being 

prepared at U. Manitoba as MOLLER will need >2000 HVMAP 
detectors, note only 12 are for its Compton Electron Detector
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ChiralBelle Integration DiscussionIntegra7on

29/01/2024 Compton polarimetry at IJCLab -- B2GM 5

“yellow fence”

BLA2LE

Laser/e-beam
interaction 
point

Photon 
detec8on

Electron 
detection ?

1. For spin rotators at current B2E loca^on of SuperKEKB
à a nice place before BLA2LE where polariza^on is longitudinal and enough free space
à polarimeter data is representa^ve of polariza^on at Belle II IP (up to magnet mislalignments)

2.      For spin rotators at about 80m from Belle II IP 
à no solu^on found to measure longitudinal polariza^on
à use same loca^on but measure transverse polariza^on (no detailed study at this stage of this)

Integration in accelerator
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Beam pipe at ~1m from ground
Electronics can be located and shielded on ground below 
scin8llator +PMT

• Need to determine how to access Compton Electrons at 
ChiralBelle 

• Likely will need Beryllium window(s) in beampipe 
• Simulation code to study Compton e- transport at SuperKEKB?

Figures below from Photon Detector talk by A. Martens
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