Magnetic Holding Field Requirements for UCN Precession in the

TUCAN EDM Experiment

(ﬁ’ M. McCrea

TUCAN Collaboration
TUCAN

TRIUMF Ultra Cold
Advanced
Neutron source

University of Winnipeg

CAP 2022
2021,/06/09

H‘ THE UNIVERSITY OF
»

&y winneEc o2 TRIUMF [l

INNOVAT
CRSNG

JAPAN SOCIETY FOR THE PROMOTION OF SCIENCE

& HRFITIRE S

M. McCrea TUCAN Collaboration (University of Winnipi Magnetic Holding Field Requirements for UCN Precessic

CAP 2022 2021/06/09



Why Measure a Neutron EDM?

The goal of the TUCAN Collaboration is to construct an Ultra Cold Neutron (UCN)

source, and use it to measure the neutron Electric Dipole Moment (nEDM) to a accuracy
of 1 10 %"ecm.

Neutron Electric Dipole Moment (nEDM) experiments are part of a searches for new
sources of CP violation in the Standard Model.

One motivation for this is the baryon asymmetry in the universe is orders of magnitude
larger than predicted by the standard model:
Measured Baryon Asymmetry =ng=n = 6 10 1°
Standard Model Prediction =1 10 8.
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nEDM Measurement Method
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Motivation For Magnetic Field Uniformity Requirements

A highly uniform magnetic eld in the
measurement cells is required for two reason:

To maintain the neutron polarization in
the measurement cell as variations in the
eld will change the neutron precession
frequency throughout the cell dephasing
the neutrons over time.

To prevent systematic e ects due to
speci ¢ eld shapes such as:

dfe = B+ Byt (6)
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Magnetic Field Production

A magnetically shielded room, MSR,
(black) will be used to shield the
measurement cells from external magnet
elds.

3 Di erent electromagnet sets will be uset
to produce the static neutron precession
eld:

By Holding Field Coail (grey)
n n Coil Array (orange)

M3-7 J. Martin, Magnetic resonance requirements and

shim coil design for the TUCAN EDM experiment

G.op Systematic Coils (black)
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Magnetic Requirements

For the details of the precession eld:

B,=1 T.
With the uniformity requirements:

B, = jmax(B;) min(B;)j <

140pT =0:000140 T

(Bz) < 40pT =0:000040 T
Precise mechanical alignment of the
electromagnet windings are required to
meet these requirements.
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