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CREX uses Parity V.  to Isolate Neutrons

• Apv from interference of photon 
and Z0 exchange.  


• Determines weak form factor


• Model independently map out 
distribution of weak charge in a 
nucleus. 


•Electroweak reaction free 
from most strong 
interaction uncertainties.
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• In Standard Model Z0  boson 
couples to the weak charge.


• Proton weak charge is small:


• Neutron weak charge is big:


• Weak interactions, at low Q2, 
probe neutrons.


• Parity violating asymmetry Apv is 
cross section difference for 
positive and negative helicity 
electrons
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208Pb

• PREX measures how much neutrons stick out past protons (neutron skin). 
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CREX



q=0.873 fm-1

Preliminary CREX results

Apv = 2.659 +/- 0.113 ppm



F=1-q2R2/6 for small q

Fch-Fw = q2(Rw2-Rch2)/6
Fch=0.153



F=1-q2R2/6 for small q

Fc-Fw = q2(Rw2-Rc2)/6
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PREX-2

 Chiral EFT coupled cluster calculation,  
Hagen et al, Nature Physics 12 (2016) 186

Dispersive optical model (W. Dickhoff) 

Relativistic density functionals

Nonrelativistic density 
functionals

Neutron minus proton radius

48Ca vs 208Pb





Parity violation at Mainz

• At MESA (new high current low energy 
machine) measure:

–Weak charge of proton (improve on Qweak) 

–Weak charge of 12C (“Atomic PNC without the 

atomic structure” )

–MREX: Neutron skin thickness of 208Pb (improve 

on PREX II by more than factor of two).
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