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» Characterization of M31 mid-Infrared Imaging (masters thesis)
» Global Properties
» Detailed comparison with HI
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" The Trouble with Andromeda

Figure 1.1: Combined WISE W1 (blue), W2 (green), and W3 (red) image of the M 31
region spanning 5°.




The Trouble with Andromeda
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P. Chauke (2014)




Source identification

= Milky Way stars
= M31 sources (stars, SF regions, GCs)
e satellites

* background galaxies

Assuming that the features are independent of each other, the probability that a source
is of type C; is

P(Ci|D;, ..., D) = Y " w; x p(C;| D) (1.2)
J

where w; € [0,1] is the weight, the belief in the class C; and p(C;|D;) is the likelihood
of the possibility of C; with feature D;. As one cannot be absolutely certain of the class
of a source, each source is assigned a random number, ran(u) € [0, 1], which is then
compared to the probability metric in (1.2), determining whether a source is of type C;

or Cs.
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Figure 1.3: Mean axisymmetric W1, W2, W3 and W4 source counts as a function of

radius.
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Global Measurements

W1+W2+W3

Table 1.1: Mid-IR isophotal-aperture Photometry.

Name R.A. Decl. Axis P.A. Rl W1 W2
) (°) Ratio (%) () J3 ,
M 31 10.68479 41.26907 0.35 37.3 6686. 85.336 151.769 175.543 142.705
+2.994 +1.594 +1.842 +1.544




Derived Parameters

Table 1.7: Stellar Mass

Name logio Myetiar/Lw1r  Lwi1 ©  Mgeiar

(L)
M 31 -0.095 1.1x10" (8.7x10% massive
M 33 -0.173 9.0x10°  6.1x107

Notes. “ The distances used to obtain the luminosities were 785 and 880 kpc for M 31 and M 33
respectively.

Table 1.8: IR and UV Global Star Formation Rates using Different Prescriptions.

Name IR (12 pm) IR (22 pm) IR (24 gm) FUV (0.15 pm) NUV (0.23 um)
a b a b ¢ d €
M 31 log(vL./Ls) 8937 8.937 8.525 8.525 8.459 8.802 8.986

SFR [Mzyr '] 0.7 03 05 0.2 0.1 0.2
viag log(wL./Lo) 8214 82 8. 8.120 8.069 8.942 8.874
" SFR[Mazyr] 01 01 01 0.2 0.1 0.2 0.1

The 12 and 22 um SFRs are derived using relations from both
Jarrett et al. (2013) and Cluver et al. (2014)
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Figure 1.8: Specific star formation colour-coded with redshift derived by Cluver et al.
(2014). The positions for M 31 and M 33 are over plotted in black for comparison.
Lines of constant SFR (0.1, 1, 10 and 20 Msyr ') are shown as dotted, solid, dashed
and dash-dot lines, respectively.



Neutral Hydrogen
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Figure 1.12: HI integrated profile (left panel), and total HI distribution of M 31 (right
panel) from DRAO observations (Chemin et al., 2009).
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Multi-Phase
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Arm vs intra-arm
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Global Comparison
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Local Volume Results
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