Determining the systematic errors
in fits of dust thermal emission

The role of laboratory data in upcoming
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Intro: what is dust!?

“Soot and sand in space”
—A. P. Jones
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* Amorphous? * Mostly amorphous (98%) * Inside dark clouds
* Graphite? * Mineralogy? * Rich chemistry
* Hydrogenated? * Embedded metals?
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Intro: observing dust
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Intro: observing dust
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Intro: SED fitting
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Intro: SED fitting
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Optical properties: lab vs observations

Laboratory measurements
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e Certain to fit (some) observations
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e Cannot track dust variations
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Laboratory dust opacities
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Laboratory dust opacities
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Laboratory dust opacities
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Laboratory dust opacities
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Laboratory dust opacities
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Lab results vs. observations
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Lab results vs. (synthetic) observations
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Bias estimation (VVork by Peter Scicluna)
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Conclusions

® Dust mass determination depends on choice of
opacity

® |arge differences between lab-derived and
observation-derived opacities

® Power law (single-B) model inadequate

® DependenceonT

® Fits of synthetic photometry

"= Mass overestimated by up to ~10x |

® To solve:What effect of shape distribution?
Cogulation?
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Extra Material
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Lab results vs. observations
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Lab results vs. (synthetic) observations

£40

1000

| Np = 102! cm™
Mgo.cFe0.4SiO3 G/D = 150
(Demyk et al.2017b)
T =20 K (99%)
150 K (1%)

100 |

Opacity from
Gordon et al. 2014

Fy (MJy/sr)

Opacity from
10 Planck collab.2014

100 1000
A (um)

25

Tuesday 10 April 18



Kabs [Cm2 941 ]

Kabs [Cm2 941 ]

10° |

10% |

10t }

10°

10?

10% |

10t |

10° |

Work by Peter Scicluna,z = |

— Compact spheres

— Hollow spheres

— Ellipsoids

Typical values used in literature by observers

BE Carbon (Mennella+98) °

E Am. Fayalite (Mennella+98) o
MgSiOs (Coupeaud+1 1) o
T=30K

— Compact spheres

— Hollow spheres

— Ellipsoids

Typical values used in literature by observers

T=300K

10? 10°
Wavelength [pm]

Ratio

60 T T T T T T T T T T T T T
¢ ¢ M, fitted, T, =50K, 3=—1.5
5ol ¢ ¢ T,& M, fitted, B=-1.5 |
¢ & T, M, & §fitted )
40} ¥
Fits to synthetic photometry $
30 with 2-temperature dust )
(30 K, 300 K)
20} .
10} ° .o!I
ooooooooooooooooooooooooooooooo.....s. .......o‘ .
o A
o 8E8B00ncacesesesasanntzszszssseetittestitasesasssioaces®
—10 T T 3 P e 100
10 10 10 10 10 10 10

Fraction of hot du

26

st

Tuesday 10 April 18



