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Photon coupling with pseudoscalar fields

Coupling with photonglays a key role in the search for pseudoscalar particles
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A Astrophysical constrain{g.g.additional energy loss channel for stars);

A Light shining through walls experimengsoduce and immediately detect
the axions with the help of a photon laser beaang(ALPS);

A Thehaloscopde.g.ADMX ) andhelioscopde.g.CAST, [BabyAXO)
methods proposed by BikiviefPRL 1983];

A ©OX8

A Photon propagation in a time dependent background of pseudoscalar
particles:cosmological birefringence
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Cosmological birefringence
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Cosmologicgbseudoscalar field acting as: ANANANAA AAANAANA

A Dark Matter €.g.axionlike particles);
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A Dark Energye(g.ultralight pseudo V()
NambuGoldstone bosons);

A Early Dark Energy.
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Cosmological birefringence

Cosmologicgbseudoscalar field acting as: JAAANAAAAANNANANA

A Dark Matter é.g.axionlike particlesj;

A Dark Energye(g.ultralight pseudo ~ V()
NambuGoldstone bosons);

A Early Dark Energy.
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a(2) = % [3(x) ~ $(wen)]

rotation of the polarization plane
(single photon)

Carrol, Field andackivfPRD 1990],
Harari andSikivie[Physp [ SG O ® . mMdpdH




CMB polarization anisotropies
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[2018 Planck map of the polarized CMB anisotropies]

Radiation scattered along
this axis has a polarized

Thompson
scattering




CMB polarization anisotropies

\ I
.
- NN
\
\
- N s

/m\ N

| | E<U Ce -‘a-—-
— P - ———

g - s 1—;—-/
///// 'P"\—* / e

NSNS /NN

.

- ‘vlm\ ~_7.’\\

!/V/M/'/'/&szzh A ':'
—N | 1= 3
/ B?O / \ Bfo \ ‘ l/o':
l - - l § ljz: :\o N - : - .
N 4 A N:“: Ao e

T ——

J \V
\5»3/{{1 ;"-") //-—-

| 0.41 pK




CMB polarization anisotropies
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CMB polarization anisotropies
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CMB polarization anisotropies
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CMB polarization anisotropies
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CMB polarization anisotropies
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CMB polarization anisotropies
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CMB polarization anisotropies
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CMB polarization anisotropies
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Y w € E isdtrgpizcandiconstant in z
- Lensing BB

For acosmological birefringence
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Y w € E isdtrgpizcandiconstant in z
- Lensing BB

For acosmological birefringence
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