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B EXxpected achievements

- 3D magnetic structure in the solar atmosphere

: 0py | magnefc fid | spestroscopy | mag -Solar flare prediction — contribution to SW and SSA

-Chromospheric and coronal heating - Origin of solar wind

3
03coronal loaps

0 astrcture

NV : - Fundamental plasma processes - Magnetic reconnection
0 2spicule/prominge

3 : .
0.2magnetic structure ) : = Science Cases
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Energy transport and release

(waves, reconnection, shocks, instability...)
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Magnetic activity prediction
Numerical simulation of a solar
E F—' E E E eruption triggered by flux emergence

—H—Q-W’,: "-i‘— with opposite polarity compared with

pre-existing large-scale field (left),
and diagram summarizing the
numerical (right), which shows that
large-scale eruption happens when
emerging field has strong shear.

[}

345 b dss
6 0 0 0.0 000

Evolution of photospheric longitudinal fields (gray-
scale) and chromospheric Ca Il emission (red
contours) observed with HINODE SOT through the
X-class event on 13 December 2006 (Kusano et al.
2012). Green lines indicate the polarization
inversion line.
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Strawman Payload

UV/EUW spectroscopic telescope SAP
(EUVST)
Optical bench unit (OBU)

Top door

SUVIT interface unit
SUVIT filtergraph package (FGP)
SUVIT spectro-polarimeter package (SPP)
X-ray imaging telescope (XIT)
Solar UV-Vis-IR telescope (SUVIT)

i
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X-ray Img Telescope (XIT)
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EUV/UV Img Spectrometer (EUVST)
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Solar UV Vis & IR Telescope (SUVIT)
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Telescope Off-axis single mirror telescope: diameter of primary: 30 cm

Focal Plane Instruments Spectrographs, Slit imaging camera for co-alignment

Wavelength coverage Spectrographs:
First order: 16.9-21.4 nm, 69.0—85.0 nm, 92.5—108.5 nm, 111.5-127.5
nm
Second order: 46.3-54.2 nm, 55.7-63.7 nm
Slit imaging camera:
A chromospheric line/band (e.g., continuum around 160 nm)

Temperature coverage 0.01 -20 MK

Imaging performance 0.28" in 80% encircled energy over nominal field of view (FOV)

| (0.14" reachable in the 17-21 range on a reduced FOV)
Spatial sampling 0.14” at detector
Slit 0.14", 0.28", 0.56", 1", 5"

Spectral resolution (A/AL) 17, 000~30, 000
Exposure time 0.1 20 sec

Field of view 280 arcsec (alongslit) X 300 arcsec (scanning direction)

LA
T
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Telescope
Focal Plane Instruments

Wavelength coverage

Spectral lines
(spectro-polarimetry)

Spectral lines
(imaging)

Sampling scale

Spatial resolution (or
imaging performance)

Slit width

Spectral resolution

Exposure time

Polarimetric accuracy of
chromospheric lines

Filed of view

FEHFEVRIDL
U

Description )
N \/

planatic Gregorian telescope: diameter of primary: ~1.5m
Broadband Filtergraph (BF), Narrowband Filtergraph (NF), Spectro-polarimeter (SP)
280 nm (TBD) — 1100 nm
Chromosphere: He 1 1083 nm, Call 854 nm  Dynamics: Mg II 280nm (not baseline)
Photosphere: ~ Sil1082.7 nm, Fel525nm

Chromosphere: Mg I1 280nm (TBD), Call 854nm, H1656nm, Nal 589nm, Mg I
517nm

Photosphere:  Fe I 525 nm, continuum (wavelength TBD)

Imaging: 0.015” (narrow field), 0.045” (wide field)

Spectro-polarimetry: 0.07”

Imaging: 0.05” at 280nm (TBD), 0.09” at 525nm, 0.14” at 854nm
Spectro-polarimetry: Slit scan: 0.14”, IFU: 0.14” (along slit) X 0.18 (across slit)

Slit: 0.07”, IFU: effectively 0.18”

Narrowband filtergram: ~50, 000
Spectro-polarimetry: 100, 000 ~210, 000 (slit), ~96, 000 (IFU)

Intensity observations: 0.05 — 1 sec, Polarimetric observations: 1 — 20 sec

1x104 (6% 1072) for 0.2” (0.1”) sampling and 20 (1) sec integration
Sensitivity of Blong: 1-2 (10-20) G, of Birans: ~100 (~300G) [Zeeman], 0.1-100 [Hanle]
G

Imaging: 61 X 61 arcsecs (narrow field), 184 X 184 arcsecs (wide field)
Slit scanning polarimetry: 184 X 143 arcsecs
2D spectro-polarimetry (IFU) : 10 X 10 arcsecs

AT ten ______[Descripton ) |
EIS =C

~ Telescope Wolter-I telescope: diameter of aperture: ~25 cm

I — Y Focal plane detector Back-illuminated CMOS-APS

Energy range 0.5-~10 keV

Energy resolution ~150 eV at 5.9 keV/

Plate scale 0.5 arcsec sampling XIT
Spatial resolution 1.0 arcsec within 200” off-axis distance

Exposure cadence Photon integration mode: < 1 sec

Photon counting mode: 10 (20) sec for 2” (17) area

Filed of view Photon integration mode: 400 arcsec X 400 arcsec

Htem ______|Desoripton _____________|

Telescope Ritchey-Chretien telescope: diameter of aperture: ~30 cm
Focal plane detector Back-illuminated CCD
Wavelength range 9—34 nm (some from 9.4nm, 17.1nm, 19.5nm, 21.1nm, 30.4 nm,
33.5nm)
Plate scale 0.1 arcsec/pixel sampling
Spatial resolution 0.2 — 0.3 arcsec within 200 arcsec off-axis distance
Exposure cadence <10 sec
= Filed of view 400 arcsec X 400 arcsec

Photon counting mode: ~80 arcsec X 400 arcsec (baseline)
~200 arcsec X 400 arcsec (goal; cover
NS X EW extent of ARs)
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Solar-C is a Japan-led mission expected to include substantial contributions from
States and Furope * It builds on the highly successful Yohkoh and Hinode collaborati

partier §4s with Yohkoh and Hinode, Japan will provide the satellite and launch
NASA funding would go to the U.S. science community for state-of-the-art instrumentation and data
analysis. Hence, Solar-C presents an important opportunity to leverage NASA science funding

The science objectives of Solar-C are to determine

*  How the energy that sustains the Sun’s atmosphere is created on small scales and
transported into the large-scale corona and solar wind.

* How magnetic energy is dissipated in asmrophysical plasmas.

*  How smali-scale physical processes fitiate large-scale dynamic phenomena, such as CMEs
and flares, which drive space weather.

Achieving those objectives is a prerequisite for meeting SH science goals 2 and 3. Solar-C is
central to our science strategy for the next decade; therefore, the panel strongly endorses U.S.
. participation in the mission. As with Hinode, the data should be open to the full U.S. science comummmnity.
w Furthermore, a competitive Solar-C guest-investigator program, overseen by NASA, that follows the
K guidelines of the general guest-investigator program initiative would achieve maxinmm science benefit
(§10534)
To meet its three objectives, Solar-C will obtain highly precise spectroscopic and polarimetric
m designed to ds the full-vector magnetic field accurately, especially in the
chromosphere, and high-throughput measurements designed to resolve the plasma dynamics.
Furthermore, spectroscopic measurements that cover each temperature domain of the solar atmosphere—
the photosphere, lower chromosphere, upper chromosphere, transition region, inner corona, and high-
temperature flare—seamlessly will be obtained to improve our understanding of the entire chain of energy
transport and dissipation. Finally. high-spatial-resolution measurements will be obtained for resolving
elementary physical processes
Solar-C can meet its measurement strategy with three strawman instruments designed to deliver
an order-of-magnitude improvement over present measurement capabilities:
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Solar and Space Physics:
A Science for a Technological Society

Heliophysics
Decadal Survey

PREPURLICATION COFY—SURTCT T0 FURTIER EDMOKIAL CORRTCTION
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I + A Solar UV-Visible-IR telescope (SUVIT) that will resolve and measire magnetic fields
and gas dynamics in the lower atmosphere—from the photosphere through the upper

chromesphere—with a diffraction-limited telescope that has an apermures 1 5-m in
diameter.

+ A FUV/FUV high-throughput spectrometer (EUVST) that will measure spectral lines in
the FUV-EUV region flom plasma m the upper chromosphere. transition region. lower
corona. and flares simultaneously to trace energy flow throughout the solar atmosphere
and follow the energy released by such processes as magnetic reconnection and
instabilities.

+ An x-ray imaging (spectroscopic) telescope (XIT) that will resolve and measure the
plasma in the hot corona to improve our understanding of 1ts elemental stuchure. ongins,
and dynamics.

| NASA contribution te Selar-C. The strawman instruments above are only for the purpases of
| | planning and costing the mission. Concrete plans for the instruments ané for the roles of the intemational
partrers are urgently needed: i
NASA and its partners form
Although the NASA contribution . the panel expects that NASA confributions would
involve the most technically r_haliengmg elements. such as the focal-plane packages (cameras. derectors
and zo on). ualnch wmld afford the U.S. science community an opportunity to make criticg

Solar-C preseuts a unique opportunity f(n solar and space physics to make flagship-Tevel science
advances for the cost of an Explorer.
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Distinct Features

with more than 70 members &

. oto U., Nagoya U., Riken,
a fundamentally new way of viewing the entire solar S , HAO/US, HS . MPS/DE, IAC/ES, and
atmosphere, essentially with the same high spatial and SL N Vatanabe (NAOD)]
temporal resolution, in addition to performing simultaneous -Selected as
high resolution spectropolarimetric measurements for the
first time. -Recognized as one of key future JAXA missions in solar and
a very challenging mission to design, develop, : heliospheric physics
scientiﬁcally and teclmically, and to deliver an order-of- - Expected to include substantial contributions from the United
magnitude improvement over present measurement States and Europe

capabilities.

- @sa NX*‘{\ - Target launch year ~2020.

Solar-B Solar-B A

EIS 2O : EIS 30¢ FEEES LRI 42014

| B A | | § A | - -
Schedules (earliest possible)

International task shares )
FY2014: Pre-project (phase-A)

ot " FY20IS-16: Basiodestn
phase-B),
'Et:“}\f:‘d‘]‘lllj o tics to focal plane) FY2016-17: D(etlagled dgsign
! phase-C), CDR
S meter JAXAled international consortun | FY2018-20: Fabri'cati(()nl, o)
testing (phase-D),
PQR/PSR c

XIT Normal incidence NASA FYZOZO - Launcl‘L Operatlon
Grazing incidence (optional) TBD
(phase-E)

EUVST ESA/NASA
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