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Mission concept of PhoENiX
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Science Goal

Understand particle acceleration during magnetic reconnection,
which is a fundamental plasma process that occurs throughout the univers:

lanetary |

netospheres

t: NASA

(b) Science Objectives
1. Identify particle acceleration m‘”é’\r"’
sites in solar flares [where]

2. Investigate temporal evolution
of particle acceleration [when]
3. Characterize properties of
accelerated particles [how]
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PROFILE OF A SOLAR FLARE

Candidate of (d)

Accelerator
»—X-rays < 10 keV

Non-thermal

+—X-rays 10-30 keV

——X-RAYS > 30 Kev

Relative radiation flux

ELECTRONS > 40 KoV
(PROTONS )

._C GRADUAL PHASE ——»
i Impulsive phase

PRECURSOR

I | |

|
o] 5 10 15 20 25 30

. time (minutes)
SpectroPolarimetry )

in hard X-rays and soft gamma rays

Occulted Flare

Time profile of

non-thermal
electrons

Normal Flare
Time profile of
non-thermal
electrons
Energy of non-
thermal
electrons
Anisotropy of
electrons at

¥ (Mm)

Anisotropy of
electrons in
the corona

(b) Science Objectives
1. Identify particle acceleration
sites in solar flares [where]

2. Investigate temporal evolution
of particle acceleration [when]

3. Characterize properties of
accelerated particles [how]
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Previous observations vs New observations by PhoENiX

(a) The current picture (observations)

Double coronal Blobs (Plasmoids)

(b) Key observational targets of this mission
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Demonstration of PhoENiX observations
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Instruments of PhoENiX

High-precision X-ray mirror
Resolution: < 2 arcsec
Low scatter: 10 @ 20 arcsec

High-speed soft X-ray camera
Back-illuminated CMOS sensor
(The performance of this camera was
demonstrated by FOXSI-3 sounding rocket)

Soft Gamma-ray SpectroPolarimeter
(20 keV ~ 600 keV)

~

Imaging spectroscopy in X-rays (by FOXSI-3 sounding rocket)

(a) Observational data

Flow of time (high-speed c us exposure with 250 frames per second)

(b) Solar Image wi integrated X-ray photons ) Time variation of X-ray photon
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Polarization
in Crab Nebula

Compton effect
Hitomi Collaboration, Watanabe, 2018

Soft X-ray Imaging Spectrometer (0.5 keV ~ 10keV) ~ Hard X-ray Imaging Spectrometer (5 keV ~ 30 keV)
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Si/CdTe Compton camera
Polarization measurement: > 60 keV
(This is the same design of Hitomi/SGD)
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Large effective area X-ray mirror
Resolution: ~ 8 arcsec (FWHM)
(This is the same design of FOXSI-3)

hard X-ray camera
Flne -pitch CdTe detector
(This is the same design of FOXSI-3)

Uniqueness of PhoENiX
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