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The PVLAS experiment [1] aims at measuring the magnetic birefringence of 
vacuum predicted by QED. To this end, a sensitive polarimeter based on a high 
finesse Fabry-Perot is running in Ferrara since 2014. The instrument has, at 

present, a sensitivity of 5×10-7/√Hz in ellipticity at about 10 Hz. Recently, it has 
been observed that a substantial limitation to sensitivity could come from thermal 

noise [2]. To verify this hypothesis, a test set-up employing liquid nitrogen has 
been designed and installed at the Laboratori Nazionali di Legnaro (LNL) to verify 

the possibility of cooling the mirrors only by radiation, since any contact would 
contribute to increase the vibrational background . Below: The copper thermal shield mounted inside the vacuum chamber. On 

top the female connection to the LN2 cold finger. On the left the mirror 

support attached to the 300 K chamber. 

 3D  design of the final mounting of the 

radiative shield and of the mirror support. 

The latter is attached to a motor at room 

temperature allowing 360° rotation.  

 

 

Left: the copper thermal shield polished outside and blackened inside.  

Right: a dummy mirror is clamped between two aluminum blackened rings and fastened, 

through a Plexiglas or PEEK support, to a CF40 flange at room temperature. 

Below: The graph represents the  specific radiation power from 

80 K to the temperature T (solid blue line) and the corresponding 

efficiency (dotted line). It can be seen how rapidly the efficiency 

drecreases, as soon as the temperature approach 80  K. 

As low thermal conductivity material, we used both Plexiglas and 

PEEK (Polyether ether ketone). The outside of the copper shield is 

electrochemically polished, while its inner  surface is blackened with 

Aquadag . In the fine setup it will be chemically blackened. 

When the copper shield is connected to the cold finger, both the shield and the mirror start to cool down, the cooling speed of the mirror given by radiation being much smaller than that of the shield, due to conduction. To speed up the process, 1 mbar of dry nitrogen is introduced: the shield 

temperature increases due to the convection, but the mirror cools down much faster. As soon as the two temperatures are close, the exchange gas is pumped out and high vacuum is re-established in the chamber. In the conditions described above the mirror is cooled down to 160 K. With the suspended 

mirror the final temperature is about 110 K. With the assumption of a temperature linear dependence of the thermal noise in the optics of the PVLAS experiment, almost a factor two could be gained in sensitivity. 
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Left: Each of the two 

mirrors which form the 

PVLAS Fabry-Perot 

interferometer is fixed to 

three cascaded 

independent room 

temperature motors: the 

last one allows the 

azimuthal 360° rotation, 

the other two the tilting 

around two orthogonal 

axes. The movement of the 

mirror is necessary for 

aligning the cavity. 

Schematic view of the PVLAS interferometer 
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