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Effect of Axion Field on Polarization of Light
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p) . Axion field rotates the polarization of
S linearly polarized light
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& * Angle of rotation oscillates with the
frequency of Axion field
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Proposed set up for Axion Detection

Ellipticity modulator
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Function of the Quarter Wave Plates

Ellipticity modulator

Analyser
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Laser Polariser QWP, QwWpP,
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e Axion-induced rotation direction depends on
propagation direction
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* The quarter wave plates prevent cancellation of the

Axion effect

e QWP converts rotation modulation to ellipticity
modulation
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Detection using Heterodyne Technique

Ellipticity modulator (PEM)

Analyser
% PDE / , ,
II ll = : —@ —> ldp) = [y(0? +1* — 2Nnp)
Laser Polariser QWP, QWP, t After
PDT demodulation
@ Vpem
* Ellipticity-modulated light exits the cavity [vpem
lp(V)| =

. o N hylyn,
* The light then passes through a Ellipticity

Modulator (1 = nycos(@put)) Symbol - Definiton

p Rotation angle caused by the axion
* The resulting beat note is linearly proportional to n PEM modulation depth
the axion-induced rotation angle o Extinction ratio
N=2F/n Cavity buildup
Iy The intensity of light leaving the cavity
I ]
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Noise Budget
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Noise (I ,..,)
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e Shot noise = [— (G +;7°/ )
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Thermal Johnson noise =
G qlyng

o = NN V(O 5/ 2)° + (o /2)°
" Mo

N or@
A

Seismic/ pointing noise =2z Any(L, f) [Ion,
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Noise Budget
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Noise Budget

2 2 2/2
* Shot noise =\/ ¢ (6 +;7°/ ) 107 ¢
qly Mo : Johnson Noise
. I Dark Noise 2
l ! ———— Shot Noi
e Dark noise — —Jak —Rn:t oise
qIOrIO = == Total Intrinsic Noise
Y X Operation Point 7, = 5e-3
, 4kzT 1 .
e Thermal Johnson noise =
G qlyn
=
o = N V(6 +m5/2)° + (m5/2)? @
=Nz &, )
Mo .g 10 9
Symbol  Value .
)
I 100 mW 2
02 le-7 a, 10710
T 300 k
G 1le6 Q i
q 0.7 A/W 1011 . I EEEEEEL .
ngRIN) 1e‘7/\IHZ 10-4 10'3 10-2
1o 25fA,,/VHZz 770
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Sensitivity to the Axion-photon Coupling Coefficient

Transmitivity

S(tot)
— P
Reflectivity
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U =
Cavity round trip time pw) Nhr(v)

K2

locat| Dark matter local density
Cavity buildup
Finesse
2

2F T

cavity build up: N = ~ hr(v) = : Cavity transfer function
74 T+@ r(®) V1 + R? — 2R cos 2nvt Y ferf

V010552 + 4SIN2(TTV gyionT)
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Sensitivity to p: |p(v)| = S tot
/
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Sensitivity to the Axion-photon Coupling Coefficient

* The current sensitivity analysis does not
include the effect of seismic noise

_ 5ptt [loss® + 4sin*(TTV gxionT)
gay 2t 2plocal

I, 100 mW

o? le-7

T 300 k

G 1le6 Q

q 0.7 A/W
NSFN le-7/VHz

i Dark 25fA, /VHz
Loss 100 ppm

N 20,000
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3D Design of Experimental Setup

Ellipticity modulator

x @ | Analyser
[é| - PDE
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Laser Polariser QWP, QWP, — °
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