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Detection



First detection
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First detection

/l“\\

- g~
o e

COBE data after foreground removal
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Spectrum
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Perseus
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On average in the sky
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Morphology / known regions
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Perseus
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Other galaxies

NGC 6946

Only seen in some parts
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Other galaxies
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Other galaxies
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TT plots / template fitting
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Polarisation



On average in the sky
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Upper limits
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Beware of synchrotron spurs!

Perseus Plume

Cover large amounts of the sky

Don’t all have the same % polarisation!

(See talks later today for more info!)

0.0 m= " 0.072 mK

Sync, AME, pol Planck Collaboration (2015/6), XXV, arXiv:1506.06660



Open questions



Correlations?
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Emissivities

Sky region Freq. (GHz)  AME emissivity Units Template Reference
WMAP Kp2 mask (85% sky) 22.8 21.8+1.0 UK/(MJy/sr) 100 um (IRIS) Davies et al. (2006)
|b| > 10° 22.8 2142 UK/(MJy/sr) 100 um (IRIS) Planck Collaboration et al. (2016d)
Perseus 22.8 24 +4 UK/(MJy/sr) 100 um (IRIS) Planck Collaboration et al. (2014d)
p Oph W 22.8 8.3+1.1 UK/(MJy/sr) 100 um (IRIS) Planck Collaboration et al. (2014d)
32 source mean 22.8 32+4 UK/(MJy/sr) 100 um (IRIS) Planck Collaboration et al. (2015b)
Diffuse HII regions 33 4.65+0.40 UK/(MJy/sr) 100 um (IRIS) Todorovic€ et al. (2010)
|b| > 10° 22.8 9.7+£1.0 10 uK T353 (Planck) Planck Collaboration et al. (2016d)
Perseus 28.4 123+1.2 100 uK T3s3 (Planck) Planck Collaboration et al. (2014d)
p Oph W 28.4 23.9+2.3 106 uK T3s3 (Planck) Planck Collaboration et al. (2014d)
26 % high latitude sky 30 7.94+2.6 10° uK T353 (Planck) Hensley et al. (2016)
|b| > 10° 22.8 70+7 UK/(MJy/sr) 545 GHz (Planck)  Planck Collaboration et al. (2016d)
26 % high latitude sky 30 6240+ 1210 MIJy/sr /(W/m?/sr) (Planck) (%) Hensley et al. (2016)
26 % high latitude sky 30 271 £ 89 UK/(MJy/sr) 12 um (WISE) Hensley et al. (2016)
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Ongoing/future observations

S-PASS, C-BASS, QUIJOTE, AMI
COMAP?

SKA (high-freq)?

ALMA (low-freq)?

+ GBT, VLA, Effelsberg, Parkes, ...




Key facts

Appears at 10-60GHz, with peaked spectrum
Peak frequency ~ 30GHz, but can be ~50GHz

(in flux density)

Dust-correlated (best correlation unclear)

Diffuse (on large not small angular scales)
Weakly polarised (<1%)

Appears in our Galaxy, + at least 1 extragalactic
In HIl regions, dark clouds, ... maybe SNe, PNe?
Spinning dust, magnetic dust, ... -> next talk



An optimum strategy?

In summary, the optimal strategy that will allow moving forward
with AME research is a combination of the following:

1. A set of observables and clear predictions from models, allowing to
bridge the gap between theory and observations;

2. Systematic observations of statistically representative samples of
astrophysical classes of sources (e.g., PDRs, cold cores, nearby ga-
laxies) that allow investigating correlations between AME (e.g.,
peak intensity, peak frequency) and quantities that regulate the
physics of the observed sources (e.g., radiation field intensity, den-
sity, abundance of dust grains, gas species abundance);

3. Within a given astrophysical class of objects, targeted observations
of sources whose properties are well known from prior investiga-
tions and for which a plethora of ancillary data exist, thus allowing
careful modelling and interpretation of the observations.



