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v Axion

Solar axion

(b) Solar axion

« Peccei-Quinn solution to the

strong-CP problem

« Different from particle dark
matter : production & evolution

« Axions would also be produced in
the Sun

v Results from XENONITT in 2020
« Phys. Rev. D 102, 072004 (2020)

« 3 sigma signal from solar axion?
¢« my ~46-56 eV

> We test the axion-nuclear reaction
(g,n) and complement measurement.
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Solar Axion search using Iron—57
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v Axions emitted by M1 transition of the excited >’Fe in the Sun

v Detect X-rays from the reverse reaction in the °’Fe enriched foill
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Pixel type X-ray detector (XRPIX

SOI Pixel Detector

v XRPIX: SOI pixel sensor for the Japan 551/_/1_//;0?_!'}08 _?_MEE"“%%
led future X-ray astronomy mission "1 coxgueaouse | /1
e 246 Mmm x 15.3 mm x 300 um n+ BP\;V(Bu>edp-WeII) p* i
(608x384 pixels) S Sensor
- Each pixel has a trigger circuit e eretey
which can achieve a 10 us time , -
resolution Radiation / |

« High energy resolution : 590 eV
(FWHM) @14.4 keV
« Goal: 260 eV FWHM
v' Anti-coincidence enables to reduce
cosmic-ray backgrounds

XRPIX7

T.G. Tsuru et al., Proc. SPIE 10709, (2018)
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Y. Onuki et al., NIM-A, 924, 448-451 (2019)

Dominant radioactivities : 1) G10 board

v Rigid flexible readout system

Flexible part without the glass epoxy
around the XRPIX sensor

Rigid part far away XRPIX sensor
We have already confirmed that is
working




v 4 XRPIX with rigid flexible
readout boards

« Sandwich the 57Fe enriched (5§ lohed

foil (127 mg, 95.85%
enrichment) ,
« Sandwich natural Fe foil for
the background subtraction
(2.119% natural abundance)

Anti-counter

v Passive shields (Cu and Pb) in é%‘%g'g't‘;gle
the thermostat bath plastic

scintillators)

S&s))

Cooled temp

Pb Shield
(213 K)

v" Anti-coincidence by position- _
detectable plastic scintillators &

» After commissioning for one
month, we will start the
scientific run



Status of ISA]
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Expected sensitivity

Upper limit of axion mass (eV)
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5’Fe mass : 127 mg
Detection efficiency :
15% @14.4keV

Energy resolution : 250
eV (FWHM)@14.4 keV
Assuming only internal
BG

> Expected reach of the XENONTT band in half year observation
» Discovery sensitivity of the 3.1 sigma significance in two year for 50 eV
mass



summary

v’ Investigating Solar Axion by Iron-57 : [SAI

Scientific goal is testing the axion-nuclear reaction (g,y) and
complement measurement from the XENONTT result

ISAl is using XRPIX sensor for the future X-ray astronomy mission
Background reduction by the low background readout system and
anti-coincidence

We are going to start scientific observation from next year

Expected to reach the XENON1T band in half year observation



