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VMB@CERN: Aim

* Measure vacuum magnetic birefringence (VMB) for the first time

* Predicted by the Euler-Heisenberg-Kockel Lagrangian (confirmed by QED)
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* Present best experimental limit has been set from polarimetry - PVLAS
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VMB@CERN: Method and first test

* The polarisation modulation scheme allows the use polariser mirror magnetic field mirror  SIPLICIY oo cer
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Measurement of the Cotton-Mouton induced ellipticity in
Rotation 2 HWPs at 6.5 Hz

Rotation stage with a 4
degrees of freedom
control of the rotation axis

10 =8.3 mW, G =7000, Sens =10 mV, 12 = 0.85 mVrms

—— Parallel magnets
— Perpendicular magnets (zero net effect)
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VMB@CERN: Problem and possible workaround

* Study of systematics is in progress
» Signals induced by wave plate defects
* Signals induced by mechanical rotation
* The coupling between the two above spurious causes results

in a dominant contribution: wave plate wedge + axis oscillation
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Rotation of 1 magnet with B'L = 5 .05 T°m in air )
lp=8.3 mW, G = 7000, Sens = 10 mV, 12 = 0.85 mVrms 10'
Time record = 8s (Hanning window, 5.3 s effective)
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* Possible workaround: modulate the
magnetic field generating sidebands
around the 4t harmonic of the rotating

wave plates
* Question: which is the fastest modulation

frequency of an LHC dipole?

* Next step: install the Fabry-Perot cavity




