
 

Search for a permanent electric dipole moment 
on the electron (eEDM) using BaF molecules

Electron Electric Dipole Moment (eEDM)
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BaF Spectroscopy: towards state preparation

Coherent interaction time

Statistical uncertainty in EDM measurement

Particle rate and Measurement time

Polarization of molecule
E�ective electric �eld

Fluorscence at 860 nm
Single photon counting

Low Background
Average velocity ~ 590 m/s

Measurement Sensitivity
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Transfer molecules from N=0
into eEDM-sensitive
superposition state
 v = 0, N = 0, |mF = -1> ± |mF = +1>

Sensitivity<10-28 e cm

measurement

simulated spectrum @ 4 K
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TOF of BaF signal

0 200 400 600 800 1000 1200 1400
Time [ns]

1

10

210

310

 C
ou

nt
s /

 5
ns

 b
in

 = 57.1(5) nsτ , n=11/2Π

0 200 400 600 800 1000 1200 1400
Time [ns]

1

10

210

310

 C
ou

nt
s /

 5
ns

 b
in  = 47.9(6) ns, n=13/2Πτ

Excited state lifetimes

10 % in N=0 state. Best predictions from X2C-MRCI theory: 
30% shorter lifetimes

*P. Aggarwal, V.R. Marshall et al., Phys Rev. A. (To be published)

Electric �eld enhancement
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Volume of Interest
50 cm long, 4 cm diameter

External compensation coils
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Multilayer magnetic shield
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BaF
v~600  m/s

E~10kV/cm, B~10 nT

Particle Beam Prepare Superposition State Interact with 
E and B Fields
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Interaction Zone: E, B �elds 

Outlook: Phase 2

Experimental Setup Phase 1: Supersonic Source + Interaction zone

Phase 2: Cryo-Source + Molecule Decelerator + Laser Cooling + Interaction Zone
 eEDM sensitivity < 5 x 10-30 e cm
 B = 600 pT
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E = 10 kV/cm, B = 10 nT,  both homogeneous to 1%.

State Preparation

In electric �eld:
causes spin precession.
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Tests Standard Model extensions 
into TeV scale.
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(5 μ-metal layers)


