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Anomalous microwave emission is known to exist in the Perseus ¢loud. One of the most| promlsmg candidates to explain
this excess of emission is electric dipole radiation from rapidly rotating very small dust grainsgcommonly referred to as
spinning dust. Photometric data: obtained with the Spitzer Space Telescope have been reproceséed and used in
conjunction with the dust emission:model DUSTEM to characterize the pr ies of the dustwithin the cloud. This
analysis has allowed us to constrain spatial variations in the strength of the rstellar radiatiop field (x;), the mass
abundances of the PAHs and VSGs relative to the BGs (Ypay and Yyse), the n.density of hydrogen (N) and the
equilibrium dust temperature (T,). The parameter maps of. Ypay, Yyse and Xisq the first of their kind to be produced
for the Perseus cloud, and we used these maps to investigate the physical ¢ S in which anomalous emission is
observed. We find that in regions of anomalous emission the' strengt consgquently the equilibrium
temperature of the dust, is enhanced while there is no significant variatio S of the PAHs and the VSGs
or the column density of hydrogen. We interpret these results as an indi @ahcement in x,;: might be
affecting the properties of the small stochastlcally heated dust grains resul ease in the spinning dust
emission observed at 33 GHz. This is the first time that such an investigation'h rmed, and we beligye that
this type of analysis creates a new perspective in the field of anomalous emissi nd represents a powerful
new tool for constraining spinring dust models: N ‘
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Figure 1. Maps of the Perseus cloud: Y, map (Top Left); Y5 map (Top Right); Xispe map; (Middle Left); ;\IH map (Middle Right); Ty, map (Bottor'n Left); and the Xisgr- RU|"1n|ng DUEITEY) @ & pIXE|-by-pIXE.| basis
VSA 33 GHz map (Bottom Right). The Yy, Yys and xsqe Parameter maps are the first to be produced for the Perseus cloud. Yy, and Yy are given relative to resulted in a sBt of parameter maps — see Fig. 1.
the value for the diffuse high galactic latitude medium (see Compiégne et al., 2011), while s is dimensionless. The N, map was computed from the 2MASS/

NICER extinction map and is in units of 102° H cm=2. The VSA map is provided to allow a visual comparison, and is overlaid with the thirteen regions in which
the analysis was performed. All maps are displayed at 7 arcmin angular resolution.

Characterizing.the Anomalous Microwave Emission s . Parameter AME No AME Significance
To identify potential correlations between the anomalous emission and the dust properties in '
the Perseus cloud 13 regions were selected in which to perform an analysis (see Fig. 1). The Vi 2.60+ 0.18 2.44+0.21 0.60
mefan value o;.each oLtITnelpara.meterls \{vithin eﬁch regior|1 was cqmputed, anFJ P:Jy;plitt'ing the e 2.29 +0.23 2.75+0.31 1.26
regions according to their location relative to the anomalous emission, a weighted mean was
co%nputed for eagch parameter (see Table 1). These results indicate that therge is a significant Kisee L S0AE 870703 30
increase in Xgz, and hence Ty, in regions of anomalous emission.  * Ny 94,3 9.0 93.8+8.3 0.00

y Toes 20.2+0.5 17.7£0.7 3.10
References Table 1. Results of performing a weighted mean analysis on the parameters in all thirteen

regions. These results show that for regions with anomalous emission (AME) there is a
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