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Scientific Questions ﬂ

1. Local hot bubble (LHB) vs solar wind charge
exchange (SWCX) fraction in foreground?

2. Physical Properties of LHB
* kT
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® 3D structure
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ROSITA

0.3-2.3 keV - RGB

-ray Shadowing with Molecular Clouds
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= X-ray Shadowing with Molecular Clouds
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-ray Shadowing with Molecular Clouds
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X-ray Shadowing

. Extract spectra from Ny contours and each eRASS
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Normalised
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Progressing Time (6 month step)
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Progressing Time (6 month step)
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Progressing Time (6 month step)
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SWCX Monotonically Increases with Solar Cch

0.3—0.7 keV Band

* Heliospheric SWCX correlates
with solar cycle 3.0

| B

Mean sunspot numbers

e Dependence with ecliptic/ 0.5¢
heliographic latitude 0.0!

14 Michael Yeung CXU2024@Volos Yeung+23



M

SWCX Monotonically Increases with Solar Cch

0.3—0.7 keV Band

* Heliospheric SWCX correlates
with solar cycle 3.0

e Dependence with ecliptic/ 0.5¢
heliographic latitude 0.0!
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SWCX Monotonically Increases with Solar Cch

0.3—0.7 keV Band

* Heliospheric SWCX correlates 70
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* Constant Density? /

* Constant temperature? x
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Half-sky spectral analysis

Binned 0.2 — 0.6 keV surface brightness

* eRASS1T only (negligible SWCX)

e ~ 2000 equal S/N (=80) spectra

* Study spatial + spectral properties
of background components

-1 -2
countss ~de
Michael Yeung CXU2024@Volos 9 Yeung+24, subm.
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ROSITA

Half-sky spectral analysis

Bin609, (1,b)=(264.4, 33.3), area=24.7 deg?
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- Large-scale LHB Temperature Gradient
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ILHB Emissions Measure

* EM does not correlate with the ecliptic
* minimal SWCX in eRASST

18 Michael Yeung CXU2024@Volos EMrus ( 10 =3 cm—G ole ) Yeung+24, subm.



@F’Q LHB Structure

e Using n, = 4 X 107 cm™ from shadowing
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@F’Q LHB Structure
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Qﬂé;:’ eROSITA
= LHB Structure and Tunnels &
LHB Emission Measure Dust (inferred from Gaia)

e Anti-correlate with dust
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Qﬂé;:’ eROSITA
= LHB Structure and Tunnels &
LHB Emission Measure Dust (inferred from Gaia)

e Anti-correlate with dust
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'\QPQ eROSITA
= LHB Structure and Tunnels &
LHB Emission Measure Dust (inferred from Gaia)

e Anti-correlate with dust
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= LHB Structure and Tunnels &
LHB Emission Measure Dust (inferred from Gaia)

e Anti-correlate with dust
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ILHB Structure and Tunnels

LHB Emission Measure Dust (inferred from Gaia)

* Anti-correlate with dust co° —

* Appearance of tunnels to
nearby superbubbles

* [ CMa tunnel (since
Gry+85)

* Centaurus tunnel
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e SN sustain widespread hot 0.001 0.002 0.003 0.004 0.005 O 50 100 150 200 250 300
ISM (Cox & Smith 1974) B (cmT ) maenhotert2s tmsiezn (pe)
Yeung+24, subm. Edenhofer+23
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Summary

* Shadowing of giant molecular clouds (Yeung+23)

* monotonic increase of heliospheric SWCX with
solar cycle

* ecliptic latitudinal dependence of SWCX
intensity (solar wind density)

* LHB density approximately constant

* Half-sky spectral analysis at solar minimum
(Yeung+24, subm.)

* North-South LHB temperature dichotomy
* LHB more extended at high latitudes

® Presence of interstellar tunnels

Michael Yeung CXU2024@Volos
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" Spectral evidence of temperature difference/w

Applying fit in North to South Best-fit
Bin35, (1,b) =(228.5, -48.0), area=260.9 deg? Bin35, (1,b)=(228.5, -48.0), Iallrela=260.9 deg?
0.1k Y ? | kTI:HB=O.100 keVI o R1 - . 0.1F % é kTruzg=0.119 keV 0 R1 -
"“% : KTou=0.185 keV = o, o : kTeau=0.217 keV = o, :
S stat/dof =1.34(2691 dof) - CEE’ stat/dof =1.30(2690 dof) -
T'gE’ 0.01 gg 0.01F
§ 103 _ § 103 3
6 i HHHH: :"||;|r ':'M g iH | :”'i ']m ’ ’
I Ty 8 f T T AL T
o 0 T = i I..|,| |E§ T\ | - l. ‘v-."m“.' i
IR AL A R
° _sL | | ||||||| . o _s[ h
0.1 0.2 0.5 0.1 0.2 0.5 1 2

Energy (keV) Energy (keV)
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Spectral evidence of temperature difference/w

Applying fit in South to North Best-fit
Bin62, (1,b)=(241.1, 45.3), area=639.9 deg? Bin62, (1,b)=(241.1, 45.3), ?rle?=639-9 deg?
0.1k kT:xrg=0.121 keVI 0 R1 - 0.1F 1'5 kTiuzg=0.097 keV 0 R1 -
c?lb'\ ‘ é g g kTceu=0.160 keV é (?b\ x § kTceu=0.157 keVv R2 :
3 Z _ o R2 - 3 : _ :
\ stat/dof =1.27(2691 dof) 3 stat/dof =1.23(2690 dof)
o § ] 395
T': E 0.01F 7 < E i’ 0.01f o _
§T : o O\ : §T T
2 : 5 N\ = : o) ‘
° 1073 3 /,\ " 1073 0 N
5[ , : = —— . 5'_ ; : — r——— .
— I || ] — i i
i L i | :
%g 0 § hl | H]ILH”i’Hh”H’ || ||| ”| |||| |’| ’ I L T R ‘ |g§ 0 § ;:%]l i‘ lH|I||||’”|||”||||| | | H’ | HH | | L Jin i WM ||!
ga) HHW ||”| | ’| ’ ‘ || gm H ﬂ|| I |||”||| |’ | ’ ||
-5k e © s e,
0.1 0.2 0.5 1 2 0.1 0.2 0.5 1 2
Energy (keV) Energy (keV)
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eROSITA

Cosmic X-ray Background & N &

* Uniform CXB normalisation (within 10% above the plane)

@Q

e X-ray fitted Ny closely relating to total Ny traced by HI4PI and Planck

Fitted HI4Pl and Planck

0.0030 0.0035 0.0040 0.0045 19.5 20.0 20.5 21.0 21.5 22.0
normexg (10 3phcm?s lkevVldeg™? at 1lkeV) logio (Ng/cm2) logio (Nu/cm™2)
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Robustness of Spectral Fits
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