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MotivationMotivation
To study the relation between SFR and L(X).To study the relation between SFR and L(X).
By hard XBy hard X--rays vs. optical, FIR and radio, to confirm rays vs. optical, FIR and radio, to confirm 
and calibrate the apparent empirical relation (and calibrate the apparent empirical relation (obtained obtained 
for massive galaxies and contaminated by LMXB; also, previous lofor massive galaxies and contaminated by LMXB; also, previous low w 

spatial resolution observations so could be contaminated by AGNspatial resolution observations so could be contaminated by AGN).).
High SFR, low mass galaxies =>High SFR, low mass galaxies =>
Hard XHard X--rays dominated by SFRrays dominated by SFR--tracing HMXB.tracing HMXB.

•• Chandra and XMM allow XChandra and XMM allow X--rays tracers to high zrays tracers to high z
((NandraNandra et al 2002)et al 2002) but need good calibration.but need good calibration.



GoalsGoals

To study relation L(X)To study relation L(X)--SFR given by SFR given by e.g.L(Halphae.g.L(Halpha ) in a ) in a 
homogeneous sample of SF galaxies.homogeneous sample of SF galaxies.
To compare SFR obtained with other tracers (To compare SFR obtained with other tracers (e.g.UVe.g.UV, FIR, Radio)., FIR, Radio).
Calibrate a reliable L(X) Calibrate a reliable L(X) –– SFR that can be used with other XSFR that can be used with other X--ray ray 
observations.observations.
Obtain an independent UV based SFR from the UV OM instrument.Obtain an independent UV based SFR from the UV OM instrument.
ByBy--pass attenuation corrections by studying Hard (2pass attenuation corrections by studying Hard (2--10KeV) X10KeV) X--rays.rays.
XX--rays in SF galaxies come from HMXB, O stars, young SNR, hot rays in SF galaxies come from HMXB, O stars, young SNR, hot 
plasma (massive, short lived stars which directly trace present plasma (massive, short lived stars which directly trace present SF).SF).



XMMXMM--ProjectProject
ToTo observe  observe  withwith EPIC in EPIC in softsoft andand hardhard XX--raysrays, HII , HII GalaxiesGalaxies
thatthat havehave largelarge ((opticaloptical) SFR ) SFR andand expectedexpected strongstrong L(XL(X).).

7.5 < SFR < 335.4 (7.5 < SFR < 335.4 (Solar Solar massesmasses/a/a))

AllAll havehave opticaloptical, FIR (, FIR (andand somesome 1.41.4GHzGHz VLA) data.VLA) data.

MrkMrk 52 , Cam090252 , Cam0902+1448a+1448a, Tol1247, Tol1247--232232
MrkMrk 605, Tol2259605, Tol2259--398398
UM530, UM530, 
Tol2306Tol2306--400, Tol0420400, Tol0420--414, Haro0040.8414, Haro0040.8--00,00,
Tol0619Tol0619--392,392,

Tol0145Tol0145--391, Tol1457391, Tol1457--262A, Cam08262A, Cam08--82A,82A,
Cam1403+0931, UM421, UM444Cam1403+0931, UM421, UM444



We used empirical relations for 2We used empirical relations for 2--10 10 keVkeV
(Grimm et al. 2003)(Grimm et al. 2003) and for 0.5and for 0.5--22 keVkeV ((RanalliRanalli et al. 2003)et al. 2003)
and calculated that we needed~5ks per object.and calculated that we needed~5ks per object.

Hard XHard X--rays suffer from less uncertainties asrays suffer from less uncertainties as
SFR tracers.SFR tracers.



XMMXMM--ProjectProject

We also observed simultaneously 2 UV We also observed simultaneously 2 UV 
wavelengths (2600 and 2000 wavelengths (2600 and 2000 ÅÅ) ) with the with the 
UVUV--OM instrument OM instrument in order to determine in order to determine 
SFR independent SFR independent lyly and also extinction.and also extinction.
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MrkMrk 52 52 spectrumspectrum
((powerpower lawlaw + + absorptionabsorption))
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XMMXMM--ProjectProject

ToTo date, 10 date, 10 galaxiesgalaxies fromfrom ourour listlist havehave beenbeen
observedobserved andand wewe havehave::

3 3 spectraspectra
2 2 undetectedundetected ((eveneven thoughthough lowlow backgroundbackground))
1 1 unseenunseen ((veryvery highhigh backgroundbackground))
4 4 unseenunseen ((highhigh backgroundbackground))

6 6 observationsobservations stillstill toto come.come.



ConcludingConcluding remarksremarks
TheseThese resultsresults are are puzzlingpuzzling!!

StillStill toto check check collapsedcollapsed
spectraspectra (RGS).(RGS).

ApplyApply againagain, , 
withwith longerlonger exposuresexposures
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