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Outline

 Whatis SoloHI

« Science Objectives

* Instrument Concept

* Unique Science

 Interpreting Heliospheric Images
 Modeling CMEs & Their Propagation
* QObservations of the Dust Corona

20140922_L’Aquila 2



What Is SoloHI?

 Wide-Field Imager of the Heliosphere From 5 to 45 deg From the Sun.
* Visible Light Observations.

« Simple Telescope: No Mechanisms Other Than One-Shot Door.

* Next-Generation 4Kx4K APS Sensor.
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Solar Orbiter Level-1 Science

Objectives/Questions

« Howand Where Do the Solar Wind Plasma and Magnetic Field Originate in the
Corona?
— What Are the Source Regions of the Solar Wind and Heliospheric Magnetic Field?
— What Mechanisms Heat and Accelerate the Solar Wind?
— What Are the Sources of Solar Wind Turbulence and How Does It Evolve?
« How Do Solar Transients Drive Heliospheric Variability?
— How Do CMEs Evolve Through the Corona and Inner Heliosphere?
— How Do CMEs Contribute to Solar Magnetic Flux and Helicity Balance?
— How and Where Do Shocks Form in the Corona?
« How Do Solar Eruptions Produce Energetic Particle Radiation?
— How and Where Are Energetic Particles Accelerated at the Sun?
« How Does the Solar Dynamo Work and Drive Connections Between the Sun
and the Heliosphere?
— How Are Variations in the Solar Wind Linked to the Sun at All Latitudes?
— What Is the 3-Dimensional Structure and Extent of Streamers and CMES?
« Additional SoloHI Goals/Questions

— What Are the Sources and Properties of Dust in the Inner Heliosphere, and Do Sun-
Grazing Comets Contribute to the Dust?
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Science Objective

Science Question

2.1 How and where does the solar wind plasmaand magnetic field originate in the corona?

What are the source regions of the
solar wind and heliospheric magnetic
field?

What mechanisms heat and accelerate
the solar wind?

What are the sources of solar wind turbulence and how

does it evolve?

2.2How do solar transients driveheliospheric
variability?

How do CMEs ev olvethrough the corona and inner’

heliosphere?

Science Product ID

2.1.1a

2.1.2a

2.1.3a

2.2.1a

Deriv ed Science Products

Global maps of H and He flow
v elocities and Hefractions (METIS,
SoloHI)

Velocities and mass density of evolving
structures (SoloHI, METIS)

Link ev olution of CME properties in the corona tothose
measured in-situ (SoloHI, METIS)

Link ev olution of CME propertiesin the corona to
those measured in-situ (SoloHI, METIS)

Science Measurements

Images of coronal and heliospheric
solar wind structuresin visible

Height-time plotand mass
measurements of solar wind f eatures

High cadence images of coronal and heliospheric
structures in visible

Height-time plot and mass measurements of CMESs|

Ty pe and Number of Events

* Quiescent wind for3 days

* Quiescent wind for3 days

Density power spectrum centeredat 7 Rsun, 15 Rsun,

Captured Ove_rB_asellne Science |+ Active wind for 3 days » Active wind for 3 days 20 Rsun at the 0.28 a.u. perihelion =2 |CMEs
Mission » Pseudo streamersfor 3 days » Pseudo streamers for 3 days
Ty pe and Number of Events . ) . . .
; * Quiescent wind for3 days * Quiescent wind for3 days Density power spectrum centeredat 7 Rsunat the 0.28
S Ov:/lri;’gir:r?hold SEEIED Active wind for 3 days * Active wind for 3 days a.u. perihelion S loE
Required (R) or
Supporting (S) Measurement : IR R IR
Observ ation Requirements
'(QSJ';’mem Distance From Sun 0.28100.36 0.28100.36 0.28100.36 0.28100.36 | 0.36t00.5 0.5t00.7
Spacecraft Solar Latitude N/A N/A N/A N/A
Image Ty pe Visible broadband Visible broadband Visible broadband Visible broadband
Scene Radial Coverage 5.5t0 25° 5.51t040.5° 5.8107.675° 13.5t015.375° | 18.5t020.375° | 5.5t044.5° 5.5t040.5° 5.5t030.5°
Scene Transv erse Coverage 26° Da & 5° & 26°
Image Spatial Resolution <3.0arcmin <2.7arcmin <2.3arcmin <2.6arcmin <2.6arcmin <3.0arcmin
. 220 % 2201 2162 2201 2201 2203
Photometric Accuracy 252 >52 =16 =16 >12b >52 >52 >54
. <40 min® <40 min®
a a, 5b
Cadence <30 min <15 min i}g :ng <1 min <2 min Sssgom,:]?neb <80 min”’ <80 min®
- <120 min® <140 min 1°
gg‘;”ce Observation Period Per 24hrs 24hrs >4 hrs 24 hrs > 4hrs 24hrs
Science Observation Days Per =14 26 24 24 >4 =14 212 21
Orbit
Science Observation Days for b b b
Ersaline SeEmnse Misshn 298 =42 82 24 823 24 82 24 298 =92 =16
Science Observation Days for b b b
Threshold Science Mission 214 26 22,3 23,3 22 3 >14 >14 =1
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SoloHI Science Requirement
” Traceability Matrix (2 of 3)

2.2 How do solar

Science Objective

ansients driv e heliospheric variability?

Science Question HOV.V fjo ChiES ERmIELIE (D S AT EIET B2 How and where do shocks form in the corona?
helicity balance?
Science Product ID 2.2.2a 2.2.3a 2.2.3b 2.2.3c
Map source regionsto in-situ properties: magnetic Timing of eruptionsand :_hoecr?r?;r/]r;ézt-etr?:rz'al Position and speed of
Derived Science Products connectivity, polarity and helicity (EUI, METIS, SPICE, |coronal manifestations distribution of eruptin shocks (SPICE, METIS,
SoloHI, SWA, MAG, EPD) (EUI, SoloHI) X pting SoloHI, RPW, EUI)
regions(SoloHI, RPW)
Science Measurements Height-time plot and massmeasurementsof CMEs High cadence height-time plotsand massmeasurementsof CME fronts
Type and Num'berof_Events(_:a_ptured Over >2 ICMEs 22 |CM Es_W|th an >2 ICMEs 22 ICM Es_W|th an
Baseline Science Mission accompanying shock accompanying shock
Type and Number of I_EventsC_ap_tured Over >1ICME > 1 ICME >1 ICME >1 ICME
Threshold Science Mission
Required (R) or
Supporting (S) Measurement E B & X
Observation Requirements
Instrument Distance From Sun (a.u.) 0.28t00.36 ‘ 0.36t00.5 ‘ 0.5t00.7 0.28t00.36 ‘ 0.36t0 0.5 ‘ 0.28t00.36 ‘ 0.36t0 0.5 ‘ 0.281t0 0.36 ‘ 0.36t00.5
Spacecraft Solar Latitude N/A N/A
Image Type Visible broadband Visible broadband
Scene Radial Coverage 5.5t044.5° ‘ 5.5t040.5° ‘ 5.5t0 30.5° 5.5t040.5° | 5.5t030.5° | 5.5t040.5° | 5.5t030.5° | 5.5t040.5° | 5.5t030.5°
Scene Transverse Coverage 26° 50
Image Spatial Resolution < 3.0 arcmin <2.7 arcmin
: 2201 2201 2203 2201 2201 2201 2201 2201 2201
Photometric Accuracy >52 552 >54 >52 >52 552 552 552 552
. <40 min?® <40 min® . <6 min?® . <6 min® ; <6 min®
< a, 5b < a, 5b < a, 5b < a, 5b
Cadence i <80 min” <gomin® | SOMMNY <sminie | TOMINM I cqsminize | SO MY <5 min iz
= <120 min8 <140 min 10 - <18minild | ~ <18 minitd | = <18 min 11d
Science Observation Period Per Day 24 hrs 24 hrs 216 hrs 24 hrs 216 hrs 24 hrs 216 hrs
Science Observation DaysPer Orbit =14 212 21 26 21 26 21 26 21
Sqle_nce Observation Daysfor Baseline Science >908 >92 >16 > 49 >13 >49 >13 >49 >13
Mission
Sc_le_nce Observation Daysfor Threshold Science >14 >14 >1 >6 >1 >6 > 1 >6 > 1
Mission
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Science Objective

Science Question

SoloHI Science Requirement
Traceability Matrix (3 of 3)

2.3 How do solar eruptions produce energetic particle

radiation that fills the heliosphere?

How and where are energetic particles accelerated at the Sun?

2.4 How does the solar dynamo work and drive connections

What is the three-dimensional
structure and extent of streamers
and CMEs?

How are variations inthe solar
wind linked to the Sun at all
latitudes?

between the Sun and the heliosphere?

What are the sources and
properties of dust in the inner
heliosphere, and do Sun-grazing
comets contribute to this dust?

Science Product 1D

23.1a

23.1b

2.3.1c

24.Gla

2.4.G2a

2.4.G3a

Derived Science Products

UV and X-ray imaging of loops,
flares, and CMEs (EUI, SPICE,
STIX, METIS, SoloHI)

Location, timing, and motion of
CMEs and shocks (EUI, SoloHI)

Images of longitudinal extent of
CMEs inusible, UV, and hard X-
rays (SoloHI, METIS, EUI, SPICE,
STIX)

Measure the dynamic three-
dimensional structures of
streamers and CMEs at all
latitudes (SoloHI, METIS*)

Observe morphology and
dynamics of boundaries between
streamers and coronal holes
(SoloHI, EUI*, METIS*)

Measure F-corona brightness,
morphology, and variability as a
function of ecliptic latitude (SoloHI)

Science Measurements

High cadence height-time plots and

mass measurements of CME fronts

Images of coronal and heliopheric
solar wind structures in visible

Images of coronal and heliospheric
solar wind structures in visible

Images of coronal dust invisible

Type and Number of Events

* Quiescent, active wind and
pseudo streamers for 2 days

Quiescent, active wind and pseudo

h - g S : ) . .
Captured Over_ Bgsellne Science > 2ICMEs > 2ICMEs > 2ICMEs . > 1CME at each latitudinal strlearpers for 2days at each 2 1 Sun-grazing comet with a tail
Mission latitudinal extreme
extreme
Type and Number of Events
Captured Over Threshold Science 2 1ICME = 1ICME = 1ICME N/A N/A N/A
Mission
Required (R) or

Supporting (S) Measurement S R R R R R

Observation Requirements
Instrument Distance From Sun (a.u.) 0.28 to 0.36 ‘ 0.36 to 0.5 ‘ 0.28 to 0.36 ‘ 0.36 to 0.5 ‘ 0.28 to 0.36 ‘ 0.36 to 0.5 0.36 to 0.50 0.5 to 0.70 0.36 to 0.50 0.5 to 0.70 0.36 to 0.50 0.5 to 0.70
Spacecraft Solar Latitude N/A = 150 < -15° = 150 < -15° = 150 < -150
Image Type Visible broadband Visible broadband Visible broadband Visible broadband
Scene Radial Coverage 5.5 to 40.5° ‘ 5.5 to 30.50 ‘ 5.5 to 40.50 ‘ 5.5 to 30.50 ‘ 5.5 to 40.5° ‘ 5.5 to 30.5° 5.5 to 40.5° 5.5 to 30.5° 5.5 to 40.5° 5.5 to 30.5° 5.5 to 40.5° 5.5 to 30.5°
Scene Transwverse Cowerage 50 26° 260 26°
Image Spatial Resolution < 2.7 arcmin < 3.0 arcmin < 3.0 arcmin < 6.0 arcmin

. 2201 2201 2201 2201 2201 2201 2201 2203 2201 2203
Photometric Accuracy >52 >52 >52 >52 >52 >52 >52 > 54 >52 >54 220
. < 6min 5 < 40 min 8 < 40 min 5 .
, 5b i
Cadence < 30min Lo | s 15min e < 30min < 80 min 7 < 80min ® s120mn | i3m0 < 120 min
< 18 min 11d < 120 min 8 < 140 min 0

Science Observation Period Per Day 24 hrs 216 hrs 24 hrs 216 hrs 24 hrs 216 hrs 24 hrs 24 hrs 24 hrs
Science Observation Days Per Orbit 26 21 26 21 26 21 24 24 24 24 24 24
Science Observation Days for
Baseline Science Mission 242 =13 242 213 242 =13 =12 =12 >12 >12 >12 > 12
Science Observation Days for
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* Science data products from other Solar Orbiter instruments will address the science guestion better, but is not required



The Role of SoloHI on Solar Orbiter

« SoloHI Will Image
— The Solar Wind Structures and Fluctuations Directly.
— The Solar Wind Environment Around Planets and Other Missions.

— CME and Shock Propagation and Evolution and Their Connection
to the Site of Production of SEPs.

« SoloHI Will Measure Electron Density Turbulence

— Fast Cadence Readout Mode To Generate Power Spectral Density
to Compare to In-Situ Observations of Density and Magnetic Field
Spectral Density.

« SoloHI Provides The Links Between the
— Solar Orbiter Remote Sensing and in-situ Instruments.
— Solar Orbiter and Solar Probe+ Missions.
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The Physics of SoloHI Observations

By =K+F+E+G+P+S

Where:

20140922_L’Aquila

K = Photospheric Light Thomson Scattered from Free Electrons
F = Photospheric Light Scattered from Dust

E = Emission Line from the Plasma — usually zero in SoloHI

G = Galactic and Stellar Emissions — useful for calibration

P = Planets and Comets

S = Stray light



Thomson Scattering Geometry

Thomson Scattering Geometry
An electron scatters photons such Adl —
that the electric vector lies in a ST, "
plane perpendicular to the inciden e /P
photon.
At a constant distance from the Thomson SUfSES

source, the intensity at 90° to the
observer will be %% the intensity
observed directly on the plane.

Solar Disk

1/

E i LEGEND
Observer R = Sun-Observer Distance
r = Heliocentric Distance of Scattering Center
d = Impact Radius
:& = Elongation
‘¢ = Longitude (rel. to Solar Limb)

Observer
20140922_L’Aquila Scattering Plane 10



Thomson Scattering Equations

The intensity of the tangential component:

Nenc _

The intensity of the tangential - radial component (pB):

-1 = | e sinPy(1-u)A+uB]
¢l = lo—5—sin x[(1-u)A+uBj
A, B, C, and D are the “Van de Hulst Coefficients”

U is the limb darkening coefficient

o Is the electron scattering cross section

X IS an angle

lo Is the mean brightness of the solar disk

Ne is the electron density
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Thomson Scattering Equations

The intensity of the tangential component:

Neno _

The intensity of the tangential - radial component (pB):

Ne‘ﬂ:O' .0 _
-1 = ’o 5— Sin x[(1-u)A+uBj

The only variable is Ne — the
volume electron density
distribution along the line of sight



Thomson Scattering Equations

The intensity of the tangential component:

Neno _

The intensity of the tangential - radial component (pB):

Ne‘ﬂ:O' .0 _
-1 = ’o 5— Sin x[(1-u)A+uBj

But also |, has been assumed to
be a constant, but Iin fact varies as
the Total Solar Irradiance.



Scene Brightnesses and Stray Light

Requirements

107

107

e,
o

Elongation from Sun Center at Perihelion
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SoloHI Observing FOVs During 0.28 AU
Perihelion

: s : e : : 0.499 AU  Solar Orbiter to Sun
SoloHI FOV o B et 2-07-2025 Solar Orbiter
1-14-2012 SECCHI images

Simulation of a SoloHI Observing Program During 0.28 AU Perihelion
Passage Usinga STEREO/SECCHI Composite

* Full-Frame (Large Circle), Shock Formation (Rectangular Box), and
Turbulence Subframes (3 Small Boxes)
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Significant Challenges to the Design of SoloHI

« Reduction of Stray Light
— The usual reduction of diffracted light from the Sun

— The reflected light from the solar array which is directly behind
SoloHI

 Low Mass and Power

— Development of a low mass/power camera

 Use an APS/CMOQOS detector rather than CCD detector reduces the
mass from ~6 kg to 1 kg

— Minimizing mass was inconsistent with the high loads that the
instrumentwould experience

* Low electromagnetic emissions
— To be compatible with the MAG & RPW sensors

20140922_L’Aquila 16



SoloHI Baffle Design Concept

 There are 3 types of baffles:
— Forward Bafflesto reject the solar disk illumination

— Interior Baffles to reject reflections from the solar array
bright celestial/neliosphericreflections

— Peripheral Baffles to reject reflections from spacecraft

Solar Array Panel

Solomi

Heat Shield

F1 to Heat Shield Sun Shade Trailing Edge
< 5827 om - Solar Array Pane!
Alignment o o
— uter
+T1c2errnar:c;o‘_)t Unvigneged
B ’ 100% Vignetted ~ Inner FOV
+9 mm Yopt In;er %OV 9.25°
5.26° Forward Baffles
Unobstructed = LI_\pﬁtrtTure
FOV F2 3 ight Trap N
=3.71 3.41 cm T d adow Line
Heat Shield
Sun Heat Shield Sun Shade Trailing Edge
Shade to F1 Baffle Tip

Yhio Nominal Distance

Shadow Line Angle= 2.05°
0.95° at 0.28 AU +
1.0° Offpointing + 0.1° Pointing Accuracy
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Solar Disk Stray Light Rejection

 The SL Suppression Concept Is Built Upon the Many Successful White Light
Coronagraphs (e.g., SOHO/LASCO) and the Heliospheric Imager (HI) Component of

SECCHI on the STEREO Mission.

« Forward Baffles of Heliospheric Imagers achieve 9-10 orders of solar disk rejection by

using multiple edges.

« Performance measured for STEREO H1/H2 matches theory.
« SoloHI uses the edge of the SolO Heat Shield as the first baffle

: 1.E+00
1.E-01
5 1.E-02
i T——— o 1.E-03
N~ 1.E-04

1.E-05
1.E-06
1.E-07
1.E-08
1.E-09
1E-10
LE-11
1.E-12

forward baffle

Rejection level
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I vane #1

¢ vane #2
¢ vane #3
¢ vane #4

T vane #5
0 0!5! 0.04 0.06 0.08 0.t
; X [mm]
HI-1 optics HI-2 optics
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Rejection of Solar Array Reflections

« Asignificant source of stray light is the diffuse,
reflected sunlight fromthe solar array which is
behind the instrument and is reflecting onto the
backs (anti-sunward side) of the baffles.

* The figures to the right show the front and side
views of the array and the SoloHI instrument

« To minimize the impact of reflected light from the
solar array reaching the entrance aperture, the
coatings of each of the baffles are individually
specified to either be a reflective or diffuse
scatterer.

* The interior baffles are slanted backward to
intercept the reflected light from the solar
array, such that the lens does not look at a
baffle that is directly illuminated by the solar
array

20140922_L’Aquila 19



Optical Design

Spectral
Range
(nm)

Telescope | Detector
FOV FOV

Entrance Pupil
(mm)

16 x 16 llimited to 19 5.

& 48° 40° x 40° 500-700 mm diameter in the 34 19-23
element
corners

Low Pass Filter S9
High Pass Filter S7

10.87 MM
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Structural Model of Quad-Tiled APS in Flight
Package
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APS Pixel Design

Ve =33V
See paper by RESET
—I:N Vop =33V
Korendyke et al
. . SERIES
IN hext session MIM
MIM ~ _CAP SOURCE
sELECT |- T —'N FOLLOWER
TRANSFER
GATE
S1_Row
A SELECT
oV
p-PINNING @ ‘ COLUMN
a VIDEO
EIREEE n-DIODE (0*] Tp+] pWELL]
SENSE
o-EPI NODE

p-SUBSTRATE
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SoloHI Will Lead to Unigue Science

* The Varying Heliocentric Distance
Transforms SoloHI From a
Remote (at Aphelia) to a Local (at 40
Perihelia) Imager

« SoloHI Is the First Imager to
Provide Density Power Spectra at 05
Rates Similar to in-situ . /\
Instruments (~1min) but at 0P
Multiple Locations at Once

g
3] 02 ]
« SoloHI Is the Only Instrument to Z, 200 7%
Image Shocks and Connect the = :
SEP Sources to the in-situ % S Solar\Orbiter A
Measurements *
« SoloHI Will Provide the First 100
Measurements of the Dust 3D 4
Distribution in the Inner i
Heliosphere g %
«  SoloHI Only Possibility for Flyby 0 o Farth
Studies of Sungrazing Comets 200 1 0 100 200

Heliocentric Distance (Rs)
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Baseline Observing Programs
for Perihelion Period

Perihelion Region

per Orbit

Observing Program ID Al.1 Al.2 B1.1 B1.2 B1.3 Cii Ci1.2
Program Description Synoptic Wave Turbulence Shock Formation
Image Type Full Frame Inner FOV Subframe Radial Swath Subframe
Radial FOV [5°, 25°] | [25°, 45°] | [5.80°, 7.68%] | [13.5° 15.375% | [18.5° 20.375%] [5°, 25°] | [25°, 45°]
Transverse FOV 40 5 5°

Binning 2x2 1x1 2x2 2x2 2x2

Image Size w/Binning | 1024 x 2048 | 1024 x 2048 192 x 512 96 x 256 96 x 256 1024 x 256 | 1024 x 256
Maximum # of Images 4 30 8 12 16 4 30

in Summed Image

Compression Type H-Compress Rice H-Compress Rice Rice H-Compress Rice
Compressed

Imag'; Size (MB) 1.3 3.0 0.06 0.03 0.03 0.16 0.37
Image Cadence 30.0 min 0.13 min 0.77 min 1.54 min 5.54 min
Images per Day 48 1872 312 156 260
Observing Period 24 hrs 4 hrs each 24 hrs

per Day

Observing Days 4 o o

20140922_L’Aquila
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Interpreting Heliospheric Images

Case studies of Streamer Blobs and
Corotating Interaction Regions



The combination of coronal
rotation, the solar wind outflow and
the optically thin nature of the
scattering, makes the interpretation
of the heliospheric images
challenging.

W e found that the construction of
J-Maps facilitate the tracking of
features from the sun to earth.

The middle plot is a track of
density blobs moving at 330 km/s
and rotating with the solar rotation
(.233 rad/day). The top & bottom
plots are observations from
SECCHI exactly matching those
plots.
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Example of the utility of J-Maps in Tracking

Streamer Blobs

° The flgureS |n the tOp 2 rOWS tO 1/25 2209UT 1/26 0809 UT , 1/27 0409 UT
the right show several streamer
blobs, indicated by the white
and black arrows.

» |t isn’'t obvious from the images
whether they are the same
structure.

 The bottom J-Map drawn at a
Position Angle of 91° shows the
height-time tracks. The white
and black arrows point to the
two tracks. It is clear that these
are two separate structures,
which merge (in projection)
onto the same track.

Elongation (degrees)
PA=91

26 27 30 31
Time (days of January 2008)
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» Directimages and
corresponding track of a
streamer blob being swept up in
the compressed region ahead of
a high speed stream, forming
the CIR

20140922_L’Aquila

Elongation (degrees)

22 23 24
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Whatis a “Streamer”

31



Streamer Observation

* In 2004 a very stable high-latitude
streamer was observed from SOHO.
An analysis (Thernisien & Howard,
ApJ 2006) was able to determine the
3D density distribution along the axis
(in longitude).

« The two figures on the right are
showing the “same” streamer first
seen edge-on at the limb and then
seen face-on over the pole as the
region was transiting behind the sun.

« The edge-on view defined the width 0
of the streamer and used in the face- [
on view to define the depth.

10" E

Brightness [Bsun]
_Q‘;

11.7Rsun |

10-13

40 60 80 100 120
20140922 _L’Aquila Position Angle [Deg.]



Synoptic Maps (July, 2004)

SS250_R field 0, +0.5, 1, 2.5, 5, 10 MicroTesla
11710/ 9181716151 4131 211131130/29/28/27126/25/24/23/22/21120/19/18/17/16/15/14/13/12
' JAN 2004

Photospheric
Magnetic
Field

White
Light
LASCO-C2

15 20 25 30 35 40
Day of Year
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Modeling a Coronal Mass Ejection
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Observations of the Dust Corona
(F-Corona)

37



Observations of Dust Distribution

 SoloHI will observe the near-Sun dust environment — I.e.
the F-corona from 0.28AU.

« As dust particles get close to the Sun they will evaporate
and then not contribute to the scattering. The radial
distance of this evaporation depends on the material
composition

 Adust free zone at about 4-5 Rsun has been postulated
(Russell, 1929), but has never been observed.

Questions:
« What will the background F-Corona look like from SoloHI

« What inferences might we be able to make about the near-
sun dust environment.
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LOS Brightness Contribution from Dust

Scattering with Observer at 1 AU

F Corona Brightness Contribution with Observer at 1 AU
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Even at € =1°, 90% of the emission isn’t achieved until about 0.2-0.3 AU from the
sun. At e=20° the contributionis almost linear from the sun to 1 AU.
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Depth Contribution for SoloHI at Perihelion

SoloHI, at 0.28 AU from the Sun, No Dust Free Zone SoloHI, at 0.28 AU from the Sun, Onion Layer Dust Free Zone
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K and F corona depth contribution.
Left panel: no dust free zone.

Right panel: onion layer dust free zone starting at 15 R,
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Onion Layers Dust Free Model,

SoloHI FOV, from 0.28 AU

K and F coronal profiles Spacecraft Location
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Sublimation Zones

For Different

NEWSIEUS
Material Sphere Fluffy Ref.
Quartz 1.5-4 Rp — 1,2,3
FeO-poor obsidian 1.9-7 Rp 2.5-3 Rp 4,5,6,7,8,9,10
FeO-rich obsidian 2.9-6 Rp — 5,8
Glassy carbon 4 Ro 4 Ro 9,10
Graphite <5 Rp <2Rp 2:9als0511
Crystalline Mg-rich pyroxene 5 Rp 5 Rp 12
Amorphous Mg-rich pyroxene 5.5-6.5 Rp 5-6.5 Rp 12
Basalt 6 Ro — 8
Andesite 9-10.5 R — 34,11
Crystalline Mg-rich olivine 10 Rp 9.5-11 Rp 12
Amorphous Mg-rich olivine 13.5-15.5 Rp 12-15 Rp 12
Astronomical silicate 14 Ro — 8
Iron 11-24.3 Rg — 34
Magnetite 1040 R — 6
Water ice 1-2.8 AU — 2;3,6

References. — (1) Over (1958); (2) Mukai and Mukai (1973); (3) Lamy (1974b); (4) Lamy (1974a);
(5) Mukai and Yamamoto (1979); (6) Mukai and Schwehm (1981); (7) Mann et al. (1994); (8)
Shestakova and Tambovtseva (1995); (9) Kimura, Ishimoto, and Mukai (1997); (10) Krivov, Kimura,
and Mann (1998); (11) Mukai et al. (1974); (12) Kimura et al. (2002).
Mann et al (2004)
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Summary

« SoloHI is poised to contribute to the exciting Solar Orbiter
science observations and analyses

« We all depend on the next generation(s) of scientists

« With the Solar Orbiter mission joining SOHO, SDOQO,
STEREOQO, SPP, BEPI-COLUMBO, Messenger and other
interplanetary missions, we are in a “golden-age” of solar
observations — these observations are necessary to
provide the validation of the various models.

| wish to gratefully acknowledge the contributions of the
SoloHI team and the support of NASA.

20140922_L’Aquila 43



