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Galactic foregroundGalactic foreground

•• SYNCHROTRON EMISSION SYNCHROTRON EMISSION ((~70%~70%))

sourcessources:: electrons trapped in the magnetic fields of discrete galactic electrons trapped in the magnetic fields of discrete galactic 
supernovae remnants and diffuse emission from interaction of cossupernovae remnants and diffuse emission from interaction of cosmicmic--
ray electronsray electrons withwith galactic magnetic field galactic magnetic field 

DGSE as aDGSE as a probe probe of of galacticgalactic magnetic field and distribution of magnetic field and distribution of 
relativistic electrons in the relativistic electrons in the galaxygalaxy

DIFFUSE SYNCHROTRON EMISSIONDIFFUSE SYNCHROTRON EMISSION

-- spectrum is close to a spectrum is close to a featureless power lawfeatureless power law with a gradual with a gradual 
variation in spectral indexvariation in spectral index with a position on the sky and  with a position on the sky and  
frequencyfrequency

-- average spectral index (100 MHz) average spectral index (100 MHz) ββ==--2.55, with position 2.55, with position 
dispersion dispersion σσ((ββ))~~0.1 (0.1 (Shaver et al. 1999Shaver et al. 1999))
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GalacticGalactic foregroundforeground
DIFFUSE SYNCHROTRON EMISSIONDIFFUSE SYNCHROTRON EMISSION

@@ frequencyfrequency νν00
⇒⇒ 2 2 random Gaussian fieldsrandom Gaussian fields withwith powerpower lawlaw
spectrumspectrum ((indexindex = = --3)3)
⇒⇒ normalize mean and normalize mean and rmsrms of RGF of RGF accordingaccording
to to observedobserved mapsmaps ((ReichReich & & ReichReich 1988)1988)

⇒⇒ mapsmaps of DGSE of DGSE @@ differentdifferent frequenciesfrequencies
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GalacticGalactic foregroundforeground

@120 @120 MHzMHz

DIFFUSE GALACTICDIFFUSE GALACTIC

SYNCHROTRON EMISSIONSYNCHROTRON EMISSION
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GalacticGalactic foregroundforeground
•• SUPERNOVAE REMENANTSSUPERNOVAE REMENANTS

surface brightnesssurface brightness
spectral indexspectral index
angular sizeangular size

power law,power law, normalized normalized 
according observationsaccording observations

@120 @120 MHzMHz

based on based on observed statistical propertiesobserved statistical properties of of SNRsSNRs
-- e.g. Caswell & e.g. Caswell & LercheLerche 1979, 1979, TrushkinTrushkin 19981998

A Catalogue of Galactic Supernova RemnantsA Catalogue of Galactic Supernova Remnants
-- D. A. Green, 2006D. A. Green, 2006
-- low frequency observations low frequency observations withwith VLA (VLA (BroganBrogan et. al., 2006)et. al., 2006)
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GalacticGalactic foregroundforeground
•• FREE FREE -- FREE EMISSION FREE EMISSION ((~1%~1%))

arises from interaction of free electrons with ions and consistsarises from interaction of free electrons with ions and consists of of 
thermal thermal bremsstrahlungbremsstrahlung radiationradiation

at intermediate and high galactic latitudes at intermediate and high galactic latitudes HHαα is is a good tracera good tracer of of 
diffuse galactic freediffuse galactic free--free emissionfree emission, since both are emitted by the same , since both are emitted by the same 
ionized medium and have intensities proportional to emission meaionized medium and have intensities proportional to emission measure sure 
(            )(            )

-- spectrum can be approximate as power law with spectrum can be approximate as power law with νν--2.152.15

that scales as  Cthat scales as  Cll~l~l--3.0 3.0 ((TegmarkTegmark et al. 2000et al. 2000))

simulated in a same manner as galactic synchrotron simulated in a same manner as galactic synchrotron 
emission, but with different spatial and frequency emission, but with different spatial and frequency 
indeindexesxes
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ExtragalacticExtragalactic foregroundforeground
•• RADIO GALAXIESRADIO GALAXIES

based on radio sky simulations by Jackson 2005based on radio sky simulations by Jackson 2005

-- 3 TYPES OF SOURCES3 TYPES OF SOURCES: FRI, FRII (: FRI, FRII (FanaroffFanaroff & Riley 1972)                 & Riley 1972)                 
& star forming& star forming (SF)(SF) galaxiesgalaxies

predicted predicted source surface density distributionsource surface density distribution @151 MHz@151 MHz

predicted predicted number of sources per square degreenumber of sources per square degree @151 MHz@151 MHz

-- random random distributiondistribution on the on the mapmap

-- randomrandom sizesize distributiondistribution betweenbetween 50 50 –– 800 800 kpckpc forfor FRsFRs

galaxiesgalaxies and and betweenbetween 10 10 –– 100 100 kpckpc forfor SF SF galaxiesgalaxies

powerpower lawlaw withwith temptemp. . spectralspectral indexindex --2.72.7
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The Hubble Volume Simulation (10x10 degree)The Hubble Volume Simulation (10x10 degree)
• Cluster Catalogue (Virgo Consortium, 2002)

massmass DMHDMH –– X ray luminosityX ray luminosity correlationcorrelation ((JenkinsJenkins et al., 2001et al., 2001))

X rayX ray –– radio luminosityradio luminosity correlationcorrelation ((EnEnββlinlin & R& Rööttgeringttgering, 2002, 2002))
∼∼ 30% with radio properties30% with radio properties ((fromfrom observationsobservations))

redshiftredshift, , virialvirial radiusradius ⇒⇒ angularangular sizesize

powerpower lawlaw withwith spectralspectral indexindex distributiondistribution fromfrom CohenCohen et al. 2004et al. 2004

ExtragalacticExtragalactic foregroundforeground
•• CLUSTERS OF GALAXIESCLUSTERS OF GALAXIES
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ExtragalacticExtragalactic foregroundforeground
•• CLUSTERS OF GALAXIESCLUSTERS OF GALAXIES

@120 @120 MHzMHz
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ExtractionExtraction of EoR of EoR fromfrom FGsFGs
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ExtractionExtraction of EoR of EoR fromfrom FGsFGs

•• proposedproposed methodsmethods::
for one pixel (for one pixel (frequency domainfrequency domain))
polynomialpolynomial fitfit, , PCAPCA, , Wiener filterWiener filter,, waveletswavelets

FG signalFG signal
(~220 K)(~220 K)

EOR signalEOR signal
(~20 (~20 mKmK))

by Thomas
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ExtractionExtraction of EoR of EoR fromfrom FGsFGs

EOREOR + + FGFG signalsignal

•• log (T) log (T) -- log (log (νν) ) ⇒⇒ linearlinear fitfit ⇒⇒ ββ
•• T T -- νν−−β β ⇒⇒ polynomialpolynomial fitfit
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PlansPlans forfor futurefuture

•• add add polarizationpolarization charachtercharachter of of galacticgalactic foregroundsforegrounds
GalacticGalactic synchrotronsynchrotron polarizationpolarization is is linearlylinearly polarizedpolarized

•• normalize FG maps according LFFE observationsnormalize FG maps according LFFE observations

questions ?questions ?
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