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e The floor of the pit|was constructed to be seismicaily isolated
from the rest of the building. It lays on 15 meter pylens sunk in
. sand.

¢ The optics is mounted on two granite eptical tables: thve lowe:
one on the floor of the pit and the upper ome on top of a granit
structure 8 meters high also resting on the floor of the pit.

 The cryostat containing the superconducting magnet is fixed o1
a rotating turntable which in turn is fixed to a reinforced comcret:
beam laying across the pit but resting on the building floer: wie
the platform is rotating the field B, of the superconducting magne
rotates remaining always on a horizontal plane: ) =03 W3-

e As a result the concrete beam and cryostat are mechanse
decoupled from all the optical parts.
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Measurement principle

*Static measurement is excluded.
*Modulate the field and add a carvier signal wigh a

modulator at ag,,
*Rotating the field at Q produces an ellipticity at 32 X

(B2 dependence) | AA al 2L x

L = Lo + (®(0) + n(t))’] -

- 1‘,[c;r2 +(PO* +n®* + Z'P(t)n(t)z]

Main frequency components:
* 2040y from n(t)?
*  WsomE2 Ly, from 2W(t)n(t)

2sina sinb= [cos(a-b)-cos(a+b)]



@
L, = 1,[02 +(P(t) +n(t) + as(t))z]

= L[0? + (n(t)* + 2 (O)n(0) + 20, () + -)

VA

. . Desired signal | Birefringence aoise
Normalization

() = P, sim{2Q tf  0(t) = 1, (@ + ). o
29 (t)n(t) = !F,n,{cos((wsou -20,,., )t + y) - m{(am + Zﬂm)l + cp);}t

A small, time-varying signal can be extracted from a large
noise background with the heteredyne techmigue.
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Sensitivity

Shot noise sensitivity for PVLAS is

\ A 210%/VH > 0
1 qu + eIz IL co L[;)

Present sensitivity for PVLAS is

~2:107/yHz Conhe st st
o *’-”/(. \'K)uuw

v

Dichroism signal from PVLAS is
=(2.2+£0.3): 107 rad
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Results for the measured dichroism in vacuwms

- = QWP 90°: Result of weighted average with the guaréer
wave plate at 90°

= = QWP 0°: Result of weighted average with éhe guanter
wave plate at 0°

------ N,: Physical axis defined by measuring the

‘ Cotton-Mouton effect in Nitrogen

SR Halfleference QWP90 > QWP“ = chhroum

HaltDitference

QWP 90

2ip ®

Dichroism signal = (2.2+0.3)-107 rad | = A o/
The phase of the vacuum dichroism equals the phase of

the Nitrogen Cotton-Mputon effect: both in turn agree
with the expect axis of 4
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Magnetic field = 5.5T
Finesse = 82000
Photon energy = 1.17 eV

© Ceupling
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; Magnetic field = 5.5T
i Finesse = 82000
5 Photon energy = 1.17 eV
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Dichroism _

5

Dichroism Vs. Neon pressure
Qwe O

® Data having subtracted mtatisas
proportionat to gas pressure

— Fit of data with the expression of
the induced linear dicroism by a
pseudocalar beson

M = (3.81+0.35)-10" GeV
m=(1.0£0.1)meV

o = 40.6
n.d.f. = 40

O 5 10 15 20 25 30
Neon pressure [mbar]

M = (3.840.35)-10° GeV 3
m = (1.0£0.1) meV ——5[@9*0-{)( l'ﬂ’o‘“

- O K, -

Py, =0 => Dichroism = (2.9+0.4)-10"" rad

*Vacuum dichroism = (2.2+0.3)-10"7 rad

all referred to number of passes 5 92000.
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mverse coupling constant = (27+3) - 10° GeVv ]
0.01 |- .
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International Workshop on “Neutrino Telescopes”
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X1 International Workshop on “Neutrino Telescopes™
February 22 - 25, 2005
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