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Cotton-Mouton effect
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Cotton-Mouton effect for several gases

Table 2. Experimental values of An_ for inorganic species.

i T range

Species Formula Reference A(A) T(K) An, (K}
Helium* He 30" 5145 27315 (1-804-0-36) = 1071¢°
Neon® Ne 20¢ 5145 298-15 (2:8340.15) x 10 '#
Argon’ Ar | 8# 5145 273:15 (6-8 + 1-0) % 10 "
Krypton' Kr 18 5145 27315 (994 1-1) x 107124
Xenon® Xe 18 5145 27315 (2:2940-10) x 107122
Hvdrogen H, 23# 5145 27315 (8-28 +0.57) x 10713

25 6328 286 (8824025 x 107" 187402
Deuterium D, e 5145 27315 (7.2540:72) x 107125

25 6328 285 (10-04 +0-75) < 10°">  285-369
Carbon monoxide CO 6 5461 29315 (—224+045)=x 107"

17 6328 29415 (—190+012)x 107  203-393
BE 6328 29315 (—1-80+0-06) x 107
6 5461 29315 (—247+0-17) x 10713
1 6328 29315 (—2:37+0-12)x 10718
13 6328 29315 (—306+0-42)x 1012
14 S145  290-15 (—2-56+=0-13) x 109
16 6328 29315 (—2:62-+008)x 10 " 203-393
17 6328 20415 (—243+0-12)x 107  203-393
29 5145 29815 (—2:26+0-10) x 1071

Nitrogen N
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Photon-photon scattering in QED

Bext

(lowest order)

Polarization selective

G. Cantatore - Satellite Meeting on Polarimetry Measurements - LNF 24/11/2009

Tuesday, November 24, 2009



Photon-photon scattering in QED
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From birefringence to ellipticity
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Some numbers

G. Cantatore - Satellite Meeting on Polarimetry Measurements - LNF 24/11/2009

Tuesday, November 24, 2009



Basic principle of ellipticity measurements
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Basic principle of ellipticity measurements

Static detection
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Basic principle of ellipticity measurements

Homodyne detection
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Basic principle of ellipticity measurements

G. Cantatore - Satellite Meeting on Polarimetry Measurements - LNF 24/11/2009
Tuesday, November 24, 2009



Practical heterodyne ellipticity detection

IL,=1,|0"+¥()*

I, =T 0 + (¥(1)+ (1) |= To[o? + (¥(H) +n(1)? +2(t(H)]
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In actual practice, nearly static spurious birefringences
generate a 1/f noise at w,, 4
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Basic features of sensitive ellipsometry

G. Cantatore - Satellite Meeting on Polarimetry Measurements - LNF 24/11/2009

13

Tuesday, November 24, 2009



Basic applications (so far...)
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Basic applications (so far...)

Bext

(lowest order)
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C-M of Neon vs. pressure
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C-M of Helium vs. pressure
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PVLAS Phase II - Table-top heterodyne ellipsometer

3D scheme
optics layout
L

20 kHz

LabView based control o e
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PVLAS Phase Il

1064 nm

I 20 kHz

(F ~ 170000, vicino al

&> . :> valore di progetto)

Settembre 2008 — Incontro con referee

Tuesday, November 24, 2009



G. Cantatore - Satellite Meeting on Polarimetry Measurements - LNF 24/11/2009

19

Tuesday, November 24, 2009



Detail of the rotating permanent magnet
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Test Cotton-Mouton measurements in Nitrogen

Eaton  ymavox
g RSqare  ose7es
e SundadEror
psi mewept  10s41E8  35426E8
psi  Sope 02120180 608sO6ET

Consistent with measurements
reported in the literature
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PVLAS Phase II ellipsometer development stages
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Conclusions
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