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Particle acceleration High-energy particles (accelerated particles) have been
ubiquity detected in the universe. However, “What is the origin of the high-energy

particles?” is still puzzle. The magnetic reconnection is one of candidates of the
particle acceleration. Actually, accelerated electrons have been observed in solar
flares. But, acceleration mechanism (even acceleration site) in solar flares is unresolved.
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Science Goal Magnetic reconnection
Understanding of particle acceleration M ‘ /
during magnetic reconnection

Science Objectives

1. To identify particle acceleration sites in solar flares [where]

2. To investigate temporal evolution of particle acceleration in solar flares [when]
3. To characterize properties of accelerated particles in solar flares [how]
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candidates of accelerators : Identification method
« Accelerating electrons « Shock : Jump of temperature and density
can be identified with - Plasmoid : density

;pectral power law index « Out (down) flow : motion of X-ray intensity
in X-ray and [PhoENiX cannot measure doppler velocity]

soft gamma-ray range. - Current sheet : Shape and temperature (joule
heating) [PhoENiX cannot measure current]

Temperature Power low
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FOXSI_ 3 (the 3 flight of Focusing Optics X-ray Solar Imager)

“/ T T« US-Japan collaborative sounding rocket experiment.
= FOXSI-3 was successfully launched on September 7t, 2018.
« Objectives:
1. Study small scale energy release in the solar corona
2. Demonstrate the new technology for X-ray imaging spectroscopy
« Method:
1. Hard X-ray imaging spectroscopy

2. Soft X-ray imaging spectroscopy (for the first time in the world)
with a high-speed X-ray camera

Pre-collimator X-ray mirrors

Pre-filter - e/ : CMOS sensor
<~ . 0003 .‘q

See
http://foxsi.umn.edu/
and
https://hinode.nao.ac.ip/
en/news /topics/foxsi-3-

180907/

FOXSI-3 instrument



http://foxsi.umn.edu/
https://hinode.nao.ac.jp/en/news/topics/foxsi-3-180907/

FOXSI-3 Soft X-ray data

250 FPS data (4 ms continuous exposure)
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(a) Observational data

Flow of time (high-speed continuous exposure with 250 frames per second)
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(b) Solar Image with integrated X-ray photons
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FOXSI-3 PhoEnIX full Sun soft X-ray image
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(c) Time variation of X-ray photon
number in an active region
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(d) X-ray spectrum of an active region
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« FOXSI-3 successfully performed the focusing
imaging spectroscopic observation of the solar
corona in soft X-rays (from 0.5 keV) for the first

time in the world!!




Key technologies for PhoENiX

- The basic developments of these technologies have been completed.

SXIS (0.5 keV ~ 10 keV)

N p . ‘ \;\? / =)

E'eqsgﬂfﬂ?gn IX;:?:\S/englrror Large effective area X-ray mirror
104 @ 2 Resolution: ~ 8 arcsec (FWHM)
Low scatter: 10 @ 20 arcsec (This is the same design of FOXSI-3)

High-speed soft X-ray camera High-sensitivity hard X-ray camera
Back-illuminated CMOS sensor Fine-pitch CdTe detector
(The performance of this camera was (This is the same design of FOXSI-3)

demonstrated by FOXSI-3 sounding rocket)

Si/CdTe Compton camera
@ Polarization measurement: > 60 keV

(20 keV ~ 600 keV) (This is the same design of Hitomi/SGD)
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PhoENIiX activities

« Jun 26, 2017: Submitted a proposal to establish PhoENiX working group to
ISAS/JAXA.

« Sep 4, 2017: PhoENiX WG was approved by ISAS/JAXA.
« Sep 10, 2017: AO of Japanese middle size satellite mission was issued by ISAS/JAXA.
« Oct 10, 2017: Submitted Letter of Intent to ISAS/JAXA.

« Jan 29, 2018: Submitted the PhoENIiX proposal to ISAS/JAXA.
« Feb 19, 2018: 1st hearing (> 5 competitors)

« Feb 23, 2018: Passed the 1st selection (toward 2nd hearing).

« July 2018: PhoENiX is not selected. (Solar-C_EUVST was selected.)

« May 16, 2018: 2nd hearing (< 5 competitors)

« Sep 7, 2018: FOXSI-3 was successfully launched!!

« Current: We are examining science, instruments and satellite system.

« Fall (?): AO of Japanese middle size satellite mission will be issued by ISAS/JAXA.

« Around next solar max (~ 2025): PhoENiX will be launched!! (we hope)
11
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