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Plan of the presentation:

The general idea.
Description of the magnetic-field mapper in n2EDM

The previous experience of mapping. Some examples from the nEDM.
Analysis of the maps, important concepts.

What we expect to obtain in n2EDM? Improvements, the current status
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‘ The general idea.
Description of the mapper.

The system is placed in a static
vertical magnetic field BO of a very
good uniformity.

The task: to study the distribution
of the field inside the vacuum vessel
(offline, 1 per year)
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Why is it important?

BO inhomogeneities increase the
neutron’s depolarization rate, thus
lead to a smaller visibility

-> statistical sensitivity drop




‘ The general idea.
‘ Description of the mapper.

The magnetic-field mapper is designed
to measure the magnetic field at any
point of the volume. Its purposes:

* coil system cartography
« offline control of high-order gradients
* searches for magnetic contamination

Mapper vertical axis

Fluxgate sensor



‘ The general idea.
‘ Description of the mapper.

Its characteristics:

* a cart with a precise magnetic sensor (fluxgate) can
move along the p, ¢ and z axes, +a 180° flip along p

* fully made of non-magnetic materials (e.g. PEEK,
POM, ceramics, aluminum)

* 3 sharp stepper-motors coupled to encoders.

Resolution: 100 um (p), 2 mrad (), 5 um (z). 180° rotation

* an inclinometer sensor on the cart possible

@ The mechanical precision is well
within the requirements for
extracting the fifth-order

phantom mode
(the error on the correction for the fifth-
order phantom mode must be lower than

3x1028ecm) <=> the accuracy:

8Gs < 20fT/cm

Fluxgate sensor 4
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‘ The general idea.
| Description of the mapper.

The fluxgate sensor:

* 3 measurement axes for the 3 projections of the
magnetic field: B, , B, , B,

* low noise: < 20pT/V(Hz)
* range: +/-2 uT
* accuracy: < 200 pT

Fluxgate sensor 4



‘ The mapping in nEDM.

The mapping in the previous experiment (nEDM):

Remote motion system allows movement of a magnetometer inside a large volume of interest.

A typical map acquisition: a few hours, a few thousand measurement points (several magnetic field
configurations can be measured in 1 day):

the magnetic field is represented by sets of rings of points at a few different given heights.

Possible to have a very high resolution.
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FIG. 5: B, field for a full map of the By coil. 5



ﬂm The mapping in nEDM.

The analysis strateqy of a single map (nEDM):

Ring by ring Fourier decomposition =& | Fourier coefficients set
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‘ The mapping in nEDM.

Mapping results: field reproducibility (nEDM)
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Values of the phantom gradient extracted from the maps for BO and the remnant field:
3 mapping campaigns 2013, 2014, 2017 (by Laura Ferraris-Bouchez). ...
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‘ The mapping in nEDM.

Mapping results: field reproducibility (nEDM)
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The reproducibility is the limiting factor, independent of the
acquisition/analysis methods, defined by the quality of shielding and
demagnetization. No sense to improve the precision of mapping.
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‘ Mapping in n2EDM.

* Increased volume (more challenging for the mechanics, motorization)

* Other mechanical improvements (the rail horizontality, reducing the
wobbles, vertical alignment)

* The mapping strategy has to be optimized
(the repeatability is still better than reproducibility or not?)



‘ The current status.




Conclusions

 We have designed a new version of the mapper, adapted
for the n2EDM experiment

* The mapper allows to study the distribution of the
magnetic field, in particular, to measure the high-ordrer
modes that contribute to the false EDM (not accessible by Cs
magnetometers)

* The valuable experience of the mapping in nEDM gives us
ideas on the optimization of the mapping strategy:

...to be approached in the following months!
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Thank you!



