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Outline
e S-PASS: S-band Polarization All Sky Survey

e Giant outflows from the Galactic Centre (radio counterpart of the
Fermi Bubbles)
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S-PASS: S-band Polarization All Sky Survey

e To survey the polarized emission of the entire southern sky at 2.3
GHz WMAP 22.8 GHz
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— Started Oct 07, completed in January 2010
— Goals: synchrotron emission, Galactic magnetic field, CMB foregrounds
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Polarization surveys: 1.4 GHz

e ALL SKY maps at 1.4 GHz, FWHM ~ 36’
e Single channel surveys: no RM measures.
* FR modifications:
e Galactic Disc strongly depo
e FR modification e e
at |b |<50°
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* 1.4 GHz: not sufficient
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Higher frequency!!

depolarization
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S-PASS: polarization maps
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S-PASS and other data sets
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Giant magnetized outflows from the centre of the

Milky Way (1)

E. Carretti (PI)
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Carretti et al., 2013, Nature, 493, 66
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Polarized radio lobes

Carretti et al., 2013, Nature, 493, 66

S-PASS - polarized intensity
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v-ray Fermi Bubbles

Fermi data reveal giant gamma-ray bubbles

Credit: NASA/DOE/Fermi LAT/D. Finkbeiner et al.

Su, Slatyer and Finkbeiner 2010 (ApJ)
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Polarized radio lobes (2)

Carretti et al., 2013, Nature, 493, 66
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Depolarization area: Radio and H

SAOImage ds9
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Giant magnetized outflows from the centre of the

Milky Way (2)

Northern Ridge

Galactic Centre Spur

Southern Ridge
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Giant magnetized outflows from the centre of the
Milky Way (3) Carretti et al., 2013, Nature, 493, 66
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Limb brightening structures at pwave

WMAP U Carretti et al., 2013, Nature
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Star formation in the Galactic Centre region

e Herschel — Spire 250 um (Molinari et al., 2011)
e Central Molecular Zone:

=>Molecular gas ring: 10% star forming gas of the entire Galaxy
e Highly active star formation area of the Galaxy.
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Outflows from the Galactic Centre
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Radio emission from Galactic Centre

e Start formation in the Galactic =
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Radio emission from the lobes

e 21 kly @ 2.3 GHz
e Equates the missing RC

* RC emitting gas:
e generated in the Galactic Centre
e Then transported away as outflows
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Spectral index (polarized)
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Carretti et al., 2013, Nature, 493, 66




Lobes’ Morphology

Carretti et al., 2013, Nature, 493, 66
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Significant points

Carretti et al., 2013, Nature, 493, 66

 Deficit of radio emission in the central 200 pc (as expected from

the measured star formation activity)

* Emission from the lobes: it accounts for the missing amount

 Morphology of the lobes

e Spectral index steepening at higher lats

e Star-forming driven outflows (not quasar-like outburst)
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Significant points (2)

e High polarization fraction, 25-30%
=highly ordered magnetic field

Ug[Lobes] ~ (1 - 3) x 10~ erg

Carretti et al., 2013, Nature, 493, 66

Magnetic fields 6-12 uG for Lobes, ~15 uG for Ridges

* Massive energy and strong B transported into the Halo

e Key role in generating and sustaining the Galactic magnetic field?
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Conclusions

e S-PASS: new view of the polarized sky

e S-PASS lobes: giant radio polarized outflows from the
Galactic Centre

e Counterpart of the y-ray Fermi bubbles
e Star-formation driven outflows

e Strong magnetic field from the Galactic Centre into the
halo

 What role in generating and sustaining the Galactic
magnetic field?
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Thank you
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