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MOLLER Motivation
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Parity-violating  Møller Scattering

Electromagnetic amplitude 
interferes with weak amplitude 

as well as any new physics

Lower Energy: Q2 << MZ
2Large Hadron Collider as well as

A comprehensive search for clues requires:

Many theories predict new 
particles & interactions 
that disappeared when 

the universe cooled 

Purely leptonic reaction
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MOLLER Reach

APV = 35.6 ppb δ(APV) = 0.73 ppb

δ(QeW) = ± 2.1 (stat.) ± 1.0 (syst.) %

75 μA

344 days

LH2
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11 GeV Beam
80% longitudinal polarization
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best contact interaction reach at low Q2

parameter value
cross-section 45 μbarn

Rate @ 75 μA 135 GHz

pair stat. width (1 kHz) 83 ppm

δ(Araw) ( 344 days) 0.53 ppb

δ(Astat)/A (80% pol.) 2.1%

δ(sin2θW)stat+syst 0.00029
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2/d.o.f.: 11.8 / 5

Al(SLD) 0.23098 ± 0.00026

A0,b
fb 0.23221  0.00029

 0.00029

Average 0.23153  0.00016

had= 0.02758  0.00035(5)

mt= 172.7  2.9 GeV

Critical input to interpret LHC anomalies

MOLLER
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MOLLER Design
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•Strong Collaboration (approx. 100)
•Experience (E158/HAPPEX/G0/Qweak)
•Eager to get funding launched!

A buildable coil 
configuration 
(shown) has 
yielded the 
proposal field 
map

Qweak target 
validates 

MOLLER target 
design strategy

Engineering feasibility studies under way
quartz 

detectors and 
light-guides

ray tracing 
in TOSCA
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