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Spectrometer Design

• Radiative Moller Experiment at MIT High Voltage Research Lab

• CEBAF Spectrometer Design Specifications

• Current Status of Magnet Design
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Darklight Experiment Simulation

• Simulation showed significant Møller rates (red)

• Needed to understand radiative Møllers to have meaningful Darklight 
measurement

Image from Richard Milner
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Radiative Møller Correction Calculations 
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Initial Experimental Configuration for 
Radiative Moller Measurements
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Designed and constructed at MIT-Bates
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Installation MIT High Voltage Research 
Laboratory with 2.5 MeV beam
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Designed and constructed at MIT-BatesCurrent Experimental Setup at HVRL
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Recent Preliminary Data

Image from Richard Milner



Present Radiative Moller Experimental Setup



Proposed Darklight Experimental Setup



Proposed Darklight Experimental Setup - Detectors

Spectrometer



Overview of Darklight at CEBAF Experiment

• Experiment will use two dipole spectrometers to search in the 17 MeV e+e-

invariant mass region for a dark photon candidate 

• 45 MeV, 150 mA electron beam on a 10 mm spinning tantalum foil

• Instantaneous luminosity of 52 nb-1s-1 = 0.275 fb-1 s-1 hydrogen equivalent

Image from Jan Bernauer 
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Design Specifications for CEBAF Dipole 
Spectrometers

• Similar to Radiative Møller Spectrometer, but 
with different specifications

• Additional physical size limitation determined 
by space available in detector hall



Preliminary Design Work

• Iterative program created by Jan Bernauer gives approximate shape of dipole 
magnet for a given focal plane length

• Specify a focal plane length and magnetic field strength

• Program assumes a polynomial form for dipole geometry

• Iterates to find dipole shape needed to create focal plane

• Code does not have fringe fields or other higher order effects included

• These effects need to be included for the final design

• The following slides show some results from this program
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Example Results from Magnetic Field Code
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Example Results from Magnetic Field Code



Current Spectrometer Design Status

• Currently have Ernie Ihloff, Chris Tschalaer, and Bobby Johnston 
collaborating on a final design

• Can handle other issues, such as shielding, after magnet is designed

• Design needs to be finalized by mid-May for proposal 
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