Magnetic field measurements and
sign convention

S. Glazov, 7 June 2017, tracking meeting



B-Field with QCS magnets In the
tracking volume
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B-field mapper for CDC ...
volume

Full 3D mapper

New pneumatic engines
Improved B-sensors
Improved DAQ

Carbon fiber arms

“Bx” facing towards the motor



f the data .
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Raw B-field data
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Data from the first runs (#13), “Bx” pointing to negative Z, positive reading = negative Bz!
Significant variations of Br and Bphi components of the field due to misalignment
(rotation) of the detector



Comparison with simulation for Bz
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 Sign flipped for
the data

e Overall
agreement
between data
and wrong sing
MC is not bad,
suggesting
polarity flip may
be rather small
effect.

« Can compare
to MC with
“correct”
polarity
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Planned measurement In 2017
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Summary

Belle-Il solenoid magnetic field direction was opposite vs Belle-I. The flip occurred
probably during the change of the magnet power supply.

Simulation uses Belle-I field orientation (and should stay like that)

Measurements from 2015-2016 failed to detect the flip due to uncertainties in the sensor
orientation

QCS magnet assembly assumed orientation as in the simulation (= Belle-l), thus the Bz-
field orientation had to be flipped.

This invalidates partially previous measurements of the field, however given comparisons
with the simulation for the wrong orientation the effect is probably small. We can also
simulate both polarities to check expected difference.

Comparison of the magnetic field data to be collected this year with the last year run
should also allow to cross-calibrate the old result.
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