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NuSTAR as an Axion Helioscope



Axion-Photon Conversion
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The Sun



The Sun’s Layers

K. Strong et al.,  Bulletin of the American Meteorological Society, vol. 93, issue 9, pp. 1327-1335

Tcore ∼ 1.3 keV



Axions from the Solar Core

J. Redondo, JCAP 12 (2013) 008
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Axion Flux at Earth

Solar composition from Bahcall, Pinsonneault, Phys.Rev.Lett. 92 (2004) 121301
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Axion-Photon Conversion
In a static background

Index of refraction in a weakly magnetized plasma
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The photon gets an effective mass
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Conversion of Ultra-relativistic Axions
In the limit
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The Solar Atmosphere



Quiet Sun’s Magnetic Field



Magnetic Field
Photosphere (Rempel, 2014 ApJ 789 132)

Corona (Predictive Science Inc., 
2019 eclipse)

Interpolation



Model of the Quiet Sun’s Atmosphere
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Interpolation

Predictive Science (Jul 2019)
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Conversion Probability
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X-ray Flux
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NuSTAR Data

Observed the center of the solar disk for 23,000 
seconds during solar minimum in 2020


Signal region 


Background region


Remove wedges containing X-ray bright points
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NuSTAR Data
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