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Photon-EM Coupling

IR the presence of an externally.
applied VMagnetic field:
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Vacuum: ecemes birefingent



Photon-EM Coupling

A phoeten prepagating threugh an
external field willracguire an ellipticity:
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AXION Coupling rerm

Magnetic field geometry and coordinates
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Magnetic

Field Optical table

An.. Analyzer

E.O.: Electrooptic crystal
F.C.: Faraday cell
HWP: Half wave plate
Per.. Periscope

" Pol.: Polarizer

QWP: Quarter wave plate
Tel.: Telescope
wW:  Window
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BNL — E&40

2 CBA Superconducting magnetsreach4:4mriong
Dipele Field of 2.2 1 at full Strength
Fieldis Vertical to direction efiinceming beam
Field extends seme 10'm
Viedulated at = 16:5mHz with' Bfield given by:
Bl T | =T X[ Amps | X 10+*
Where Iic refers to the transferfunction
IHomogeneity of: > 10+
lFaser 90 5TArgen lon Laser delivered A = S14.5nmiwith 2 Watts
Optics Under vacuum preduced By turhe pump

Cavity. compoesed el twe mirersiwith: Diameter=11.25'¢cm and
Radius effcunvature =19.08/m (this is;an eptical delayline)
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SUpPEeErconduction CBA
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Optical Delay Line

Opticallcavity, CensISIS Gf tWe mirrers ene of Which has an entrance hole
One minrer defermed soe that pattern closes but misses hole; tracing eut more ellipses
LCISsajeus pattern fenms onithe end minors similarterseen aboyve
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PVLEAS

Dipole Field el 2.5 1 and 5 1 achieved

\Viagnet Is poesitioned vertically: and eon retating table

Viagnet lengthiis 4 mleng

Viedulatediachieved through retation efimagnet Q. =~ 0.3 Hz

Stray/ field reduced to'< 50 - 10:° gauss as part 6f: 2007 upgrades...
iellewing Which a previeusly elsenved signal disappeared

lLaser Seurce Nd: Yag emittsi800mWW at 1064nm
Optics cavity Is a Fabry/-Perot eptical resenator:

Cavity mirrers ane multlayer; highly refiective dielectriecs withra
Radius eff cunvature = 11 mandiare 6.4 miapart

Some 4.5 - 10+ gauss traversals o the magnet are: achieved
Ellipticity; Medulater used (Weteredyne technigue)
Sighallseughtatimagnet modulation reguency oy,
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Vacuum ExXperiments

Table 1:
Length QED Effect Sensitivity
B Field
E840 5T ~1km ~10'2rad ~ 108 rad/ V Hz
PVLAS 55T ~ 10 km ~ 101 rad ~ 10 rad/ \ Hz
BMV 25T ~ 3x10% km ~ 100 rad ~ 10 rad/ \ Hz

Can anymere he gained 1enm cavity EXPERMERLS?.




MIXING Off PNOLON-AXION
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Beam Splitting




Beam Splitting

Input Parameters
B°110"-10°G

L, L) Im

oB°
oy

A~10°m (A photon's wave length)
Beam splitting

110°G (The magnetic field gradient)

0 L=1m:|A0~107g,| (The splitting angle as function of g,)

AO~10"rad| forg, =10"°Gev "
ee L=10°m (10°> bounces!)

AQ =10 " rad
Beam splitting + Bifurcation

and The FWHM drop of [J




Magnet Field

Telescope

Mirror Cav ity

L CoRSIGER a Cavity SUCHIAS
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Bifurcation

Bifurcation Diagram

MRS

Linear Separation of two beams occurs
along red line

At the mirror,
the phoeten-
axion state
AISSBIVES

Iihe reflected
Ight re-enters
the cavity:and
divides again



where £ represents the fiocal lemeth of 3 lens.
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Future Cavity Searches 2

[FuUtlre cavity, Searches could search for
pifurecation IR the fenm ofi ERErgy. I0SS

Develepment of an interferemeter te
INterfere a cavity heam With reference
SEUICE
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