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Systematic uncertainties caused by magnetic dipoles

n2EDM



~(zI5}}= PSI nEDM result _{ﬁ@"

dy = (0.0 £ 11540t + 0.2455) x 10720 e-cm
%

Effect shift error
Error on (z) - 7
Higher order gradients G 69 10
Transverse field correction (B%) 0 5
Hg EDM]3) 0.1 0.1
|Loca1 dipole fields - 4|
v x . UCN net motion - 2
Quadratic v x K = O
Uiompensate @ it ~ 75 Measyrement of the Permanent
Mercury light shift . o Electric Dipole Moment of the
oy _ Eﬁumlg' Abf It(tet%& 081803
TOTAL G9 (18 ys. Rev. Lett. 1%,
1072% ecm

G. Bison, nEDM Workshop, Santa Fe 2023 2



~(zI5}}= PSI nEDM result _{ﬁ@"

dy = (0.0 £ 11540t + 0.2455) x 10720 e-cm

n2EDM > £0.1gtar + 0.03ys
Effect shift error
Error on (z) - 7
Higher order gradients G 69 10
Transverse field correction (B%) 0 5
Hg EDM|§] -0.1 0.1
|Loca1 dipole fields - 4|
v x £ UCN net motion - 2
Quadratic v x F/ = b
Unconmensate G ~ 75 Measyrement of the Permanent
Mercury light shift . o Electric Dipole Moment of the
Inc. scattering '"’Hg - & IF\)IEUUOIQ' Abl_elt?t le& 081803
TOTAL G918 ys. Rev. Lett. 1%,
107%® ecm

G. Bison, nEDM Workshop, Santa Fe 2023 3



“}= PSInEDM result _{ﬁ@"

dy = (0.0 £ 11540t + 0.2455) x 10720 e-cm

n2EDM > 0. Lgtat + 0.03 5y

Effect shift error
Error on (z) - 7 —
Higher order gradients G 69 10
Transverse field correction (B%) 0 5 1 -27 . .
Hg EDM]8] 0.1 0.1 0 statistics
|Local dipole fields - 4|
v x £ UCN net motion - 2 5 need
Quadratic v x FE - 0.1 10° 8 .
Uncompensated G drift < HlD syStematlcs
Mercury light shift - 04
Inc. scattering '"’Hg - 7
TOTAL 69 18

1072% ecm

G. Bison, nEDM Workshop, Santa Fe 2023 4



PAUL SCHERRER INSTITUT

BS Overview n2EDM

UCN guide UCN shutter Cs magnetometer
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ground electrodes

ground cage HV electrode Hg polarization chamber
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Magnetometry Strategy

contributions to the Larmor frequency
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310°ecm @ 15kV = Av=21nHz = AB=0.075fT
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contributions to the Larmor frequency
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BS Magnetometry Strategy

contributions to the Larmor frequency

Offline mapping

reproducibility?
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Electric-dipole-moment searches: Reexamination of frequency shifts for
particles in traps, G. Pignol & S. Roccia, Phys. Rev. A 85, 042105 (2012)

field model dependence?
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Dipole effect map
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(= Magnetic dipole contamination | I [n2EDM

A room temperature 19-channel magnetic field
mapping device for cardiac signals. GB et al.,
Appl. Phys. Lett. 95 (17): 173701 (2009).
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Scan éverything
->

v_\\ r,...,/ fast & sensitive

magnetic scanner

A room temperature 19-channel magnetic field
mapping device for cardiac signals. GB et al.,
Appl. Phys. Lett. 95 (17): 173701 (2009).
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(13 Random ¢

all helicoils + screws,
random orientation,
worth 34% of our
systematics error budget
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Effect similar to the one described in “Magnetic Field Created by the Thermoelectric Effect”,
B. Danila et al. IEEE Transactions on Magnetics §7.3 pp1-6 (2021).
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A magic magnetic field to measure the neutron electric dipole t/ ms
moment, G. Pignol, Phys. Lett. B, 793, pp 440-444 (2019).

Frequency shifts and relaxation rates for spin-1/2 particles

moving in electromagnetic fields, G. Pignol, M. Guigue,

A. Petukhov, and R. Golub, Phys. Rev. A 92, 053407 (2015).
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BS The nEDM collaboration n2EDM
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Dipole field
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(13 Dipole field
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