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Planck satellite

14.5.2009 - 25.10.2013 /

CMB + foreground sources
O frequencies 30 — 857 GHz

e Low Frequency Instrument
e High Frequency Instrument

5 to 8 full sky surveys
e every six months




The second Planck catalogue of compact
sources released (A&A In press)
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The Planck 30 GHz Sky in Polarisation
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Planck intermediate results. XLV. Radio spectra of northern
extragalactic radio sources
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Simultaneous radio data:

Planck 30 — 857 GHz single-survey data
Metsahovi 37 GHz

RATAN-600 1 — 22 GHz

OVRO 15 GHz

UMRAO 4.8, 8, 14.5 GHz

SMA 230, 345 GHz (five sources)

40 HPQ 24 BLO
sources 14 LPQ 8 GAL
17 QSO 1 UN

Fitted with a broken
power-law model



VWhat kind of radio spectra do
We see over 2 years?

s Evolving shocks, achromatic variations, non-variable
o \ery few good examples of isolated, complete flares.

e Sampling every six months is too sparse to follow the
evolution of a flare from beginning to end.
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0420-074

0420-014, Metsahovi 37 GHz
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1226+023, Metsahovi 37 GHz
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Examples of Planck spectra
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Examples of Planck spectra

0605-085
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Variapility models

Marscher & Gear
shocked jet model

s Evolving shocks in the

strongest outbursts
only?

Turbulent extreme
multi-zone (TEMZ)
model

s Explains essentially both
of the above.

Achromatic variations

= [his study says yes,
some others no.

= Sampling too sparse for
catching entire flares.

Geametric models

s Predicts periodicities
which are not observed
over long time scales.



Flat high frequency Spectra

= Original electron acceleration spectrum index
Is hard, 1.5

s Acceleration
mechanism?

No dust(56) < = 0.55 + 0.20 3 No dust(54) < P

H
Dust(6) <ary, > = -0.49 + 042 Dust(6) <ar ;>

.
s
z.

No dust(48) <
Dust(3)

Number




AGN classes

s Differences in spectral indices between AGN classes
e Bl Lac objects vs. Low Polarization Quasars

= High break frequencies
o All sources

Survey 1 Survey 2 Survey 3 Survey 4

Class QLF (YHF QLF Q'HF QLF HF QLF YHF pf

0.005 -0.454 0.096 -0.369 0.082 -0.409 -0.090 -0.371 37.2
0.008 -0.560 0.030 -0.647 65.2 0.000 -0.481 0.027 -0.535 55.0
0.081 -=0.784 0.120 -0.695 0.074 -0.640 -0.080 -0.679 43.2
0.205 -0.495 0.017 =0.530 0.230 -0.410 0.150 -0.541 435




upturn inverted

Spectral Shapes steep peaking

0.6 -0.4 -0.2

Survey 3 Survey 4




Dusty sources aka Dirty blazars

s A clear upturn at the

h|ghest frec'uenc'es Source Optical class  Fig.

_ _ _ 0238-084 Seyfert2 23

s Galactic contamination or [JEsEE= Quasar 26
. . i 0415+379 Seyfert 1 29
intrinsic cold (15 to 20 K) EzEmss: Seyfert 1 31

d I f 04¢_16+112 BL Lac 22
ust left from the 19544513 1. Quasar 93

20374511 Quasar 97

starburst phase?

0415+379 0430+052




Dirty blazars aka

s A clear upturn at the
highest frequencies

s Galactic contamination or

intrinsic cold (20 K) dust
left from the starburst

0415+379




Future work

s SEDs for the full sample
s “Flaring sources”
s Specific source samples

e Narrow-line Seyfert 1 galaxies (see poster by
Jarvela & Lahteenmaki)



Summary

1. Evolving shocks in jet vs. achromatic variations?
TEMZ?

2. Flat high frequency radio spectra
3. High break frequencies

4. BLOs vs. LPQs

5, Intrinsic cold dust in low-z AGN

2251+158 + 0430+052
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