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The eEDM layer cake
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Electron EDM experiments
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Electron EDM experiments

10 e |

-17

Limit on d. (e cm)

-31
1960 1970 1980 1990 2000 2010 2020

10

Year



g

How do we measure Wgrpas 7 @

(Hepy) = —J - Epap X Wepam (Erap)

<HZeeman> = —J - Blab X VILarmor
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How do we measure Wgrpas 7 @

(Hepy) = —J - Epap X Wepam (Erap)

<HZeeman> = —J - Blab X VILarmor

oW ~ 200 pHz = dd. ~ 107%° e cm

Meyer & Bohn, Phys. Rev. A 78, 010502 (2008) j
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How do we measure Wgrpas 7 @
(Hepm) = —J - Eiap X Wb (Eiap)
<HZeeman> — _f' Blab X VILarmor
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Step 1: Produce a molecular beam



Neon-cooled ThO beam
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Step 2: Polarize your molecule



eEDM apparatus: Overview
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eEDM apparatus: Magnetic shielding




eEDM apparatus: B-field coil




eEDM apparatus: £-field plates
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Thorium monoxide (ThO)
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Thorium monoxide (ThO)
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Lowest vibrational, lowest rotational state in H 3A;



Thorium monoxide (ThO)
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Thorium monoxide (ThO
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Step 3: Prepare the spin | to the &-field



Spin preparation using laser polarization
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Spin preparation using laser polarization
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Spin preparation using laser polarization
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Spin preparation using laser polarization
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Step 4: Let it precess















Step 5: See how far the “clock” spun round









Fast polarization flips

[qie] leubig @ousosalon|

Ap———
XY XY XY XY XY XY XY MY XY XY XY XY XXXY XYXYXYXY XY

[gie] JaquinN 8|nod|oN

Time of Flight

Time of Flight 5 us



Spin precession data
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Block number

We can obtain oW ~ 2 mHz
with 1 day of data (1010 photons)



Step 6: Reverse. Repeat.
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N reversal
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S/, state: suppressed magnetic moment
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Small amount of spin-orbit mixing makes p© ~ 0.01 upg



Systematic effects

Spin precession 1n background B-field

Non-reversing B-field
Non-reversing E-field
Leakage current
g-factor difference

g-factor difference x n.r. B-field

EDM term
g-factor difference x leakage B-field




Systematic effects

laser frequency ofIsets,
laser powers,

laser beam profiles,
purposely added E- and B-field ofIsets,
purposely added polarization imperfections,
purposely added E- and B-field gradients

... and a lot more ...



Outlook

e Systematic tests
e Electrostatic focusing, rotational cooling (= larger flux)
e Testing a continuous ThO beam source (= steadier flux)

e Higher efficiency detection schemes (= more photons)
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