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Based on AME workshop at ESTEC in 2016

AME Review



Detection



First detection
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Leitch et al. (1997)

Head

Feet

Breast

14.5GHz (40-m) data (blue) cf. 100um data (red)

100um dust map of NCP

Owens Valley Radio Observatory 
40-m and 5.5-m dishes 

First postulated by Erickson (1957) 
40 years before detection



First detection
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Kogut et al. (1996)408, CR & 140um

COBE data after foreground removal



Spectrum



M42
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Planck Collaboration (2011), Early results XX, arXiv:1101.2031

Orion Nebula 

Free-free dominated



Perseus
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Planck Collaboration (2011), Early results XX, arXiv:1101.2031
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Discovered by 
Watson et al. (2005) 
with COSMOSOMAS 

First detection of 
low-freq rise



⍴ Oph West
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Planck Collaboration (2011), Early results XX, arXiv:1101.2031
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Discovered by 
Casassus (2008) 

Cosmic Background Imager



On average in the sky
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Jones et al. (2018), 1805.04490, based on Planck Collaboration (2015/6), X, arXiv:1502.01588



Morphology / known regions



Milky Way
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Planck Collaboration (2015/6), X, arXiv:1502.01588
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Milky Way

�14

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



⍴ Oph West
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Planck Collaboration (2011), Early results XX, arXiv:1101.2031

AME−G353.05+16.90

28.5 GHz 100 GHz

143 GHz 857 GHz 1.4 GHz H−alpha

44.1 GHz 70.3 GHz



Perseus
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Planck Collaboration (2011), Early results XX, arXiv:1101.2031

143 GHz 857 GHz 1.4 GHz H−alpha

44.1 GHz 70.3 GHz

AME−G160.26−18.62

IC348

NGC1333

4C+32.14

28.5 GHz 100 GHz



Perseus
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Tibbs et al. (2013)
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AMI (contours) vs. 8um (colour, top) and 24um (bottom)



LDN1246
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Scaife et al. (2010)
16GHz (white) vs. 8um (colour)



Other galaxies
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Murphy et al. (2010) 
Hensley et al. (2015)
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Spitzer 8Mm

1’ ~ 2 kpc

NGC 6946 

Only seen in some parts 
shown by black boxes 

(original region is 1-2-3)



Other galaxies
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Bot et al. (2010) 
Planck Collaboration (2011), Early results XVII, arXiv:1101.2046

Excess in SMC 
AME? But higher freq. 

AME or something else?



Other galaxies
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Planck Collaboration (2015), Intermediate XXV, arXiv:1407.5452
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2.3 sigma 

Difficult to see 
in integrated SED 

(Upper limits only in 
NGC253, M82, NGC4945)



TT plots / template fitting
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Davies et al. (2006)



Polarisation



On average in the sky
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Jones et al. (2018), 1805.04490, based on Planck Collaboration (2015/6), X, arXiv:1502.01588

Might be important 
fg when detecting 
CMB B-modes? 

Constrain 
dust models



Upper limits
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Génova-Santos et al. (2015, 17)



Beware of synchrotron spurs!
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400

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

Cover large amounts of the sky 

Don’t all have the same % polarisation! 

(See talks later today for more info!)



Open questions



Correlations?
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Cold dust 
Radiance 

8um 
PAHs 

nanodiamonds 
… 

(not 100um: 
temperature effects)

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



Emissivities
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Range of emissivities 

Trend for lower emissivity 
with higher column densities



Ongoing/future observations
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S-PASS, C-BASS, QUIJOTE, AMI 
COMAP? 
SKA (high-freq)? 
ALMA (low-freq)? 

+ GBT, VLA, Effelsberg, Parkes, …

QUIJOTE

C-BASS



Key facts
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• 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 HII regions, dark clouds, … maybe SNe, PNe?
• Spinning dust, magnetic dust, … -> next talk



An optimum strategy?
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