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Interstellar Medium is flowing
through our solar system,
and we can see it with eROSITA!
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Earth’s exosphere in Ly-a
(Kameda et al.,2017)

eRASS1, 2019 - 2020

eROSITA on SRG is the first ever
instrument to observe the
X-ray sky from outside the
Earth exosphere (!)

It has already completed four
all-sky surveys ('eRASS’),
starting at solar minimum

The data provide an
unprecedented opportunity

@ to obtain a clear view
of the sky, not affected by
geocoronal X-ray emission

@ to study heliospheric X-ray
emission




world map

in equirectangular (equatorial) projection

(for illustration of the projection)



eROSITA All Sky Survey (eRASS)

all eROSITA scans go exactly
over the ecliptic poles

each 360° scan takes
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exactly 4 hours (‘eROday’)

0.2 - 2.0 keV eRASS1 map

in equirectangular (ecliptic) projection

equirectangular projection:

» all scans exactly along y axis
hightling low surface brightness features > constant speed along y axis

(only ,eROSITA_DE hemisphere’ displayed)



eROSITA All-Sky Survey (eRASS)

all eROSITA scans go exactly
over the ecliptic poles

each 360° scan takes
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equirectangular projection:
» all scans exactly along y axis
» constant speed along y axis
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forward eROSITA All-Sky Survey (eRASS)

scans

all eROSITA scans go exactly
over the ecliptic poles

each 360° scan takes
exactly 4 hours (‘eROday’)

equirectangular projection:
» all scans exactly along y axis
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Solar Wind Properties

Druckmuller et al., http://www.zam.fme.vutbr.cz/~druck/eclipse/
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eRASS 4
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heliocentric distance [AU]

A novel method: X-ray triangulation

eRASS 3

heliocentric distance [AU]




Localization of stationary emission regions by X-ray triangulation

The eROSITA data indicate that

> there are well localized emission
regions in the solar system 2
which do not orbit the Sun 3

heliocentric distance [AU]

» they are distributed symmetrically I
to a line passing through the Sun relocentic dance A0
and exhibit a strong concentration




heliocentric distance [AU]

Localization of stationary emission regions by X-ray triangulation

heliocentric distance [AU]

X-ray signal from the
,Helium focusing cone”!

- it would have been
possible to discover the
Helium focusing cone with
only the eROSITA data!




Distribution of local interstellar Helium

Ringuette et al. 2021
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Distribution of local interstellar Hydrogen

Ringuette et al. 2021
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Simulating heliospheric X-ray emission for 2020 — 2021 (eRASS 3 & eRASS 4)

Caveats:

— Local Interstellar Medium (H + He):
distribution assumed to be valid for 2020-2021

— Solar Wind
— almost no data on solar wind ions available for eRASS 3
— proton density and velocity taken as a rough(!) proxy
— only measurements from one location (SOHO) used
— persistent solar wind flow for one solar rotation assumed
— ecliptic plane used as symmetry plane (7.25° tilt of solar rotation axis neglected)
— latitudinal dependence only estimated (cos®b)



Distribution of interstellar He and H

heliocentric distance [AU]

He distribution® H distribution” He + H distribution for simulation
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distribution changes with solar activity (not considered in the simulation)
symmetry line tilted by -5.6° to ecliptic plane (considered in the simulation)
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(displayed with 1 day time bins)
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ACE/SWICS/SWIMS

Solar Wind Measurements
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SPACE WEATHER PREDICTION CENTER
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION

HOME ABOUT SPACE WEATHER PRODUCTS AND DATA DASHBOARDS

Home > Products and Data > Models > WSA-ENLIL Solar Wind Prediction

CURRENT SPACE WEATHER CONDITIONS on noan scales

WSA-ENLIL SOLAR WIND PREDICTION

The modeling system consists of two main parts: 1) a semi-empirical near-Sun module that approximates the outflow at the base of
the solar wind; and 2] a sophisticated 3-D magnetohydrodynamic numerical modelkhat simulates the resulting flow evolution out to
Earth. The former module is driven by observations of the solar surface magnetic field, as taken over a solar rotation and composited
into a synoptic map; this input is used to drive a parameterized near-Sun expansion of the solar corona, which is subsequently input
into the second, interplanetary module to compute the quasi-steady (ambient) solar wind outflow. Finally, when an Earth-directed
CME is detected, coronagraph images from NASA spacecraft are used to characterize the basic properties of the CME, including
timing, location, direction, and speed. This input (the “"cone” model) is injected into the pre-existing ambient conditions, and the
subsequent transient evolution forms the basis for the prediction of the CME arrival time at Earth, its intensity, and its duration.
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proton velocity * proton density * (H+He) density [1.e-3 cm-8 s-1]
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proton velocity * proton density * (H+He) density [1.e-3 cm-8 s-1]
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proton velocity * proton density * (H+He) density [1.e-3 cm-8 s-1]
4

=

2

4 3 2 A 0 1 2 3 4
heliocentric distance [AU]

LN BN \ LA

1
L L UL L

Il

(L \L LU BALIL IR

; ; ; A & ° - o w
8
T L T : T T T
Iaedpe [ I [

|
S T | I

250 200 150 100 50 0
ecliptic longitude [deg]

| AN
300

1

08

06

04

02

velocity density

vel * dens

Y
oo o

1000
500

5000

0

2021-10-18

2019 2021
1 J2]3Ja[s[ef7zefofwo[nl2[1J2]3Ja]s]el7]e]oo]n]iz2]1J2[3[a[s[e[7]8]oJro]n]z]1]2]

T T T T T T T T T AT T T T T I AT T T
- . eRASS 1 , eRASS 2 i eRASS 3 ‘ eRASS 4 g
ety Tenbuiding
ik il L Pha ol 'T“LUWWLM'TL%MI‘MMWLW mlw M{q ’ﬂr BN %
_HHHHIUHHHHIHHIHHIHH HHHH o
- ] eRASS 1 i eRASS 2 eRASS 3 eRASS 4 i g
MM-«»WMMJ Akmvmumk A SIS o it AN 8
B! ; St »
-IYTITIYI]TIYIIYIYI]YITIIYITIIYITI TI]TITIl—g
- i eRASS 1 0 eRASS 2 eRASS 3 { eRASS 4 i w
g 5 a AN, i ¢
: b . R}WJ&'}M‘I l;qp\lj\’ / ‘L“‘M"H' f
ot b VM VININNY @
0 100 200 300 400 00 800 900 1000 1100

days since 2019-01-01

2023-05-18 KD



proton velocity * proton density * (H+He) density [1.e-3 cm-8 s-1]
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proton velocity * proton density * (H+He) density [1.e-3 cm-8 s-1]
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