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OutlineOutline

SB: faceSB: face--on: source detectionon: source detection
extended, extended, difusedifuse emissionemission

SB: high resolution spectroscopySB: high resolution spectroscopy

SB: edgeSB: edge--on: hot ionized gas on: hot ionized gas 

Nucleus: Nucleus: SeyfertSeyfert 22

Nucleus: Nucleus: SeyfertSeyfert 11

ToolsTools
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M83M83

Barred, spiral, close to face onBarred, spiral, close to face on
4.5 4.5 MpcMpc (z=0.0017)(z=0.0017)
D = 11’.5 D = 11’.5 

200-1000 eV 1000-2000 eV 2000-4500 eV

F.Jimenez Lujan, M.Ehle
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M 83: sources and fluxesM 83: sources and fluxes

0.13 0.13 c/sc/s 3.2±0.3x103.2±0.3x10--1313erg/cmerg/cm22/s/s

0.045         1.7±0.5x100.045         1.7±0.5x10--1313erg/cmerg/cm22/s/s

0.026         1.7±0.1x100.026         1.7±0.1x10--1313erg/cmerg/cm22/s/s

(…)(…)

0.0019       0.2±0.1x100.0019       0.2±0.1x10--1313erg/cmerg/cm22/s/s

Luminosities  ≈ 10Luminosities  ≈ 103838--3939 erg/s erg/s 
Exposure time ≈ 30000 sExposure time ≈ 30000 s
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M83: M83: nucleus+gasnucleus+gas
Center r=3’4Center r=3’4

Nuclear region r=40”Nuclear region r=40”
(hotter)(hotter)

DifuseDifuse emission, emission, 
r=3’4r=3’4--sourcessources--nucleusnucleus
70% of center (hard)70% of center (hard)
60% (soft)60% (soft)

Fluxes≈0.5Fluxes≈0.5--2.5 102.5 10--1212erg/cmerg/cm22/s/s

LumLum≈≈ 10103939--40 40 erg/serg/s
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M82: Spectroscopy !M82: Spectroscopy !
Ly α from abundant low-Z elements: 

N, O, Ne, Mg, Si

He-like ions of the same elements

Fe-L series

→ Diagnostics: T, n, abundances …

Soft Flux  2x1011 erg s-1cm -2; 30 ks ;                     A. Read, Leicester
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NGC 253: Spectroscopy !NGC 253: Spectroscopy !

Temperatures from line ratios !Soft Flux, 5x10-12 erg s-1cm-2 ;  30 ks

Bauer et al. 2006, Proceedings of  X-ray Universe 2005 conference
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NGC 1808: closer to ‘real’ lifeNGC 1808: closer to ‘real’ life

≈≈ 10 times weaker than M8210 times weaker than M82
Similar exposure time ≈ 36ksSimilar exposure time ≈ 36ks
10.9 10.9 MpcMpc; 53pc/”; 53pc/”

5’x3’.5
Jimenez-Bailon et al. 2005
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NGC 4666: Hot ionized gasNGC 4666: Hot ionized gas

Sc starburst GalaxySc starburst Galaxy
D = 26.3 D = 26.3 MpcMpc
Nuclear activity Nuclear activity 

(Fe K(Fe Kαα line)line)
‘Super wind’ ≈ 7 ‘Super wind’ ≈ 7 kpckpc

≈ 50 ≈ 50 ksks

M.EhleM.Ehle, 2005, ASP Series 331, 2005, ASP Series 331
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NGC 4666: XNGC 4666: X--ray disk and haloray disk and halo

Disk             6.4x10Disk             6.4x10--1414 erg serg s--11cmcm--22

Lower halo   2.5x10Lower halo   2.5x10--1414 erg serg s--11cmcm--22

Upper halo   3.8x10Upper halo   3.8x10--1414 erg serg s--11cmcm--22

Need low Galactic Need low Galactic nnHH !!!!!!
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NGC 4631: Hot ionized gas NGC 4631: Hot ionized gas 
in … nonin … non--starburst galaxy !starburst galaxy !

Sc edgeSc edge--onon

D=7.5 D=7.5 MpcMpc

Disk starDisk star--formationformation

NonNon--nuclear SB/act.nuclear SB/act.

Second nonSecond non--SB (NGC SB (NGC 
891) with diffuse X891) with diffuse X--
ray haloray halo

Soft flux ≈ 1x10Soft flux ≈ 1x10--12 12 erg serg s--11cmcm--22

50 50 ksks
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When the nucleus is active: When the nucleus is active: SeyfertSeyfert 22

NGC 1068 and …: NGC 1068 and …: 
spectral diagnosticsspectral diagnostics
RRC →RRC →photoinizationphotoinization

`‘Real life’:  signal ?`‘Real life’:  signal ?
soft Xsoft X--rays: extended ?      rays: extended ?      
luminosity: SB ?luminosity: SB ?
hard Xhard X--rays: iron lines ?rays: iron lines ?
luminosity ?luminosity ?

KinkhabwalaKinkhabwala et al. 2002, ApJ 575 et al. 2002, ApJ 575 
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When the nucleus is active: When the nucleus is active: SeyfertSeyfert 11

Strong continuumStrong continuum
Iron lineIron line
Absorption and weak  Absorption and weak  
emission features in soft emission features in soft 
bandband

Sako et al. 2001, A&A 365 L168
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Tools: an RGS AtlasTools: an RGS Atlas

Rosario GonzalezRosario Gonzalez--RiestraRiestra & Pedro Rodriguez & Pedro Rodriguez PascualPascual

Select by: Select by: SimbadSimbad Object TypeObject Type
S/NS/N
NNHH

redshiftredshift

Example: all Galaxy, Galaxy in Pair, Radio, HII, Example: all Galaxy, Galaxy in Pair, Radio, HII, 
emissionemission--line, starburst, line, starburst, SeyfertSeyfert, , SySy 1, Sy2, liner1, Sy2, liner
751 observations751 observations
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RGS Atlas: ExampleRGS Atlas: Example

S/N>30, 223 objexts

NGC 5044: Galaxy in 
group

4.65e+20 cm-2

Z=0.009
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Tools: XSATools: XSA

Useful for first look and quick analysis toolsUseful for first look and quick analysis tools
http://xmm.vilspa.esa.es/xsahttp://xmm.vilspa.esa.es/xsa

http://xmm.vilspa.esa.es/xsa


26 enero 2006, Madrid
Maria  Santos-Lleo
XMM-Newton 174 Workshop Estallidos

How to learn more ?How to learn more ?

XMMXMM--Newton WebNewton Web
http://xmm.vilspa.esa.eshttp://xmm.vilspa.esa.es
Science Analysis Software (developed for XMMScience Analysis Software (developed for XMM--
Newton data analysis)Newton data analysis)
VI SAS Workshop,VI SAS Workshop, ESAC (ESAC (vilspavilspa) 30May) 30May--2June2June
Science Conference at ESAC (Science Conference at ESAC (vilspavilspa))
Broad Iron features from black holesBroad Iron features from black holes
2626--30 June30 June

http://xmm.vilspa.esa.es/
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XMMXMM--Newton : overviewNewton : overview
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Need help with XMMNeed help with XMM--Newton? Newton? 

Can always ask us !Can always ask us !

We are at ESAC (former We are at ESAC (former VilspaVilspa) near Madrid !) near Madrid !
Check our web, send eCheck our web, send e--mail to usmail to us


	X ray Observations:XMM-Newton View of Starburst
	Outline
	M83
	M 83: sources and fluxes
	M83: nucleus+gas
	M82: Spectroscopy !
	NGC 253: Spectroscopy !
	NGC 1808: closer to ‘real’ life
	NGC 4666: Hot ionized gas
	NGC 4666: X-ray disk and halo
	NGC 4631: Hot ionized gas in … non-starburst galaxy !
	When the nucleus is active: Seyfert 2
	When the nucleus is active: Seyfert 1
	Tools: an RGS Atlas
	RGS Atlas: Example
	Tools: XSA
	How to learn more ?
	XMM-Newton : overview
	Need help with XMM-Newton? Can always ask us !

