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The interstellar medium (ISM) is a non-linear system with several
components (gas, dust, magnetic field, etc.) and several phases
(cool, warm, hot). The hot phase is studied best in X-rays.
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The XMM-Newton SMC survey
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properties of the hot ISM
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The spectral properties of the hot ISM
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Comparison with star-formation history

The SMC has a well mapped star-formation history
(Harris & Zaritsky 2004)




Comparison with star-formation history

Diffuse X-ray
emission
of the SMC

Richard Sturm

Introduction

Motivation
SMC

XMM survey
X-ray mosaic

MEIVSS
ROSAT
Data reduction
Modelling
Detector BG
X-ray BG

Results
Morphology
Spectroscopy
Origin
Star formation
Comparison
Outflows ?

Summary

Wing 11

SW

13




Comparison with star-formation history

Diffuse X-ray
emission
of the SMC

Richard Sturm

0
-

I Inner Bar ¢
. QOuter Bar -«

N
-
|
|

Introduction

Motivation
SMC

XMM survey
X-ray mosaic

Analysis
NONAY)
Data reduction
Modelling
Detector BG
X-ray BG

;

Results
Morphology
Spectroscopy
Origin
Star formation

o4 PR S SR

SFR (Mg 10°yr" arcmin™)

‘s
i
b

Summary



Comparison with star-formation history

Diffuse X-ray
emission
of the SMC

Richard Sturm

0
-

I Inner Bar
e Outer Bar
Wing I
Wing II
SW
NW

Introduction

Motivation
SMC

XMM survey
X-ray mosaic

@)
<
R

Analysis
NONAY)
Data reduction
Modelling
Detector BG
X-ray BG

?
¢

Results
Morphology
Spectroscopy
Origin
Star formation
Comparison
Outflows ?

SFR (Mg 10°yr" arcmin™)

e
.

Summary



Comparison with star-formation history

Diffuse X-ray
emission

0
-

of the SMC

SMC
XMM survey
X-ray mosaic

SW
NW

_ I Inner Bar ¢
Richard Sturm e Outer BBI +
Introduction 60 I~ Wlng I + B
Motivation B Wlng II #

e
e

Analysis
ROSAT
Data reduction
Modelling

?
¢

Detector BG

X-ray BG L er S—1

Results SFR = ~ (25 T 09) X 1038 : -1
Morphology 20 — 40Myr oOyr |
Spectroscopy

Origin

SFR (Mg 10°yr" arcmin™)

_ T ] |
Star formation B L :“: % ]
outtiows > i :l %&%ﬂi "

Summary



Diffuse X-ray
emission
of the SMC

Richard Sturm

Introduction
Motivation
SMC
XMM survey
X-ray mosaic

Analysis
NONAY)
Data reduction
Modelling
Detector BG
X-ray BG

Results
Morphology
Spectroscopy
Origin
Star formation
Comparison
Outflows ?

Summary

[10%8 erg s1]

0.5-2 keV

Lmekal

Comparison with other galaxies

Nearby late-type galaxies:

100

—
=

O

o

Mineo et al. 2012 |

10

11

SFR [M, yr-!]

The Small Magellanic Cloud:

L
L

Likely lower, because Zgpc ~ 0.2 Z5

ior.lg—z.o kev = 4.0 x 10%7ergs™?

(())?25—2.0 key = 7.1 X 10%%ergs™1

0.2

b

I + i
—{D V* Mintaoef
o1

Mst.ar [1010 MO]

kT ~ 0.2 keV

+ ¢

L

al. 2012

10



Diffuse X-ray
emission
of the SMC

Richard Sturm

Introduction

Motivation
SMC

XMM survey
X-ray mosaic

Analysis
ROSAT
Data reduction
Modelling
Detector BG
X-ray BG

Results
Morphology
Spectroscopy
Origin
Star formation
Comparison
Outflows ?

Summary

16

The possibility of outflows

Blow—0Out/Mass Loss

.
.
€,

.

' Blow—Away

1 10!
L/10% ergs s-!

Mac Low & Ferrara 1999



Diffuse X-ray
emission
of the SMC

Richard Sturm

Introduction

Motivation
SMC

XMM survey
X-ray mosaic

Analysis
ROSAT
Data reduction
Modelling
Detector BG
X-ray BG

Results
Morphology
Spectroscopy
Origin
Star formation
Comparison
Outflows ?

Summary

Summary

We developed a method to analyze EPIC-pn observations of diffuse
X-ray emission with low surface brightness.

The results of the morphological and spectral analysis are
discussed in the context of complimentary optical and radio data.

Diffuse X-ray emission is found in the northern bar of the SMC and
the DEM S 157 but not in the southern bar.

The diffuse X-ray emission is characterized with a temperature of

kT ~ 0.2 keV, aluminosity of L% . ;e = 7.1 X 103%erg s™1,
and strong absorption in some regions.

The morphology and spectral parameters confirm the hot ISM as
the origin of the diffuse X-ray emission.

The intrinsic luminosity correlates well with the star formation
about 40 Myrs ago.
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