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OILL nEDM spectrometer

d, < 3 X 107°% ecm Backer et al, Phys. Rev. Lett. 97 (2006)
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On its way to PSI
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Waiting for the UltraCold neutrons
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OILL nEDM spectrometer
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The Mercury comagnhetometer
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Neutron-mercury clock comparison

April 2008, 5 days of data without E field
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Interpreted as a test of Lorentz invariance

—2
b<2x107%" eV Altarev et al, Phys. Rev. Lett. 103 (2009)
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NEDM runs, december 2008

6 days of data, E field reversed every 2 hours
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PhD thesis S. Roccia
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Gravitational effect

Same precession chamber

UCN gaz - \ Mercury gaz
s

Center of gravity height difference is h ~ 2 mm

. J;g (1 ) (8B/B@z)h)

R depends on vertical gradients
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Gradient control: Cs magnetometers

Neutron Mercury Cesium
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Gravitational effect measured at ILL

R depends on vertical gradients R— _In (1 _ (53/5Z)h>
YHg B
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Neutron spin relaxation times

correlation T.-T,, cycle 153
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Gravitational effect measured at ILL

R depends on vertical gradients R— _In (1 _ (53/5Z)h>
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PSI1,2009 caracterisation of the shield
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Investigations on shielding factors

\
The shield was not

damaged during her
trip to PSI
- W,

--------------------- measured at ILL
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Demagnetization, mechanical stability

| cesium 2 in time from Map14112009_104522_P1m.ixi |
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Field mapping inside the shield

Vectorial fluxgate

8 Scalar Cesium
magnetometers
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Field mapping with the fluxgate

Before removing a After removing the
magnetic nut magnetic nut
Bmax =60 nT Bmax =5nT
At radius 40 cm At radius 40 cm
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3He depolarization mesurement

< measurement
Linear fit
————— gradient prediction
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Magnetism removal in BMRS2 Berlin

Bottom electrode field map at 3 cm distance

Before demagnetization After demagnetization
Bmax = 200 pT Bmax = 20 pT
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OILL is upgrated

OLD
Concept
Magnetic shield

PARTIALLY NEW
Storage chamber
BO coil and correction coils
Hg comagnetometer

BRAND NEW
UCN detectors
Spin polarization & analysis
Demagnetization stuff
HV stuff
Electronics & software
Vaccuum system
Surronding field compensation huge coils
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Conclusions, our project

Phase |: OILL at ILL

OILL is working again. o5
EDM runs for 6 days d, = (—3£3) x107“° ecm

Test of Lorentz invariance b<2x107% eV

Phase |I: OILL at PSI (2009-2012)

Statistics x100
Goal: d, <5x1072%" ecm

Phase lll: build a new nEDM spectrometer

Shield funded.
Goal: d, <5x107°% ecm
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