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DustEm

Numerical tool to compute interstellar dust grain
o Extinction
o  Emission
o Polarisation

Fortran95 [
Developed by
o Institut d'Astrophysique Spatiale (IAS)

o Institut de Recherche en Astrophysique et Planétologie (IRAP) p
Designed to easily change and mix dust properties astrophysique & planétologle
Originally for dust grain model of Compiéegne et al. (2011)

Now also other dust grain models

Public: https://www.ias.u-psud.fr/DUSTEM/



https://www.ias.u-psud.fr/DUSTEM/

e Testinfluence of parameters on the dust SED and extinction curve:
o Intensity of ISRF (G,)
o Color of ISRF (temperature) ';’
o Dust grainsize distribution

e Compare different dust grain models
o Compiegneetal.2011
o THEMIS (Jones et al. 2013, Koehler et al. 2014, Ysard et al. 2015)
o Draine & Li 2007
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Increase ISRF intensity:
— dust grains absorb more energy
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Dust grains emit more energy

Larger grains
(~100nm, bulk material):
emission peak shifts to shorter
wavelengths

Smaller grains
(~0.4nm, molecules):
no wavelength shifts
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Different slopes at
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Different dust emissivities
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DustEM Wrapper

e An IDL (Interactive Data Language) or GDL (Gnu Data Language) interface for running DustEM
1 Allows for efficient iterative runs of Dustem

1 Fits data SEDs using a chi2 minimization

Can be used both with photometry and
spectroscopy

Radiation field is not appropriate for a
whole galaxy

Shift of the spectra frequency for high-z fit
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Results - Fitting high-z galaxies

DUSTEMWrap Intensity SED GN26, z=1.22

T pos.G0= SAGE+D1 ' ' '
graina[0}.mduet_o_mh= 0.00E+00
graina[1}.mduat_o_mh= 1.82E-04
grains[2)mdust_o_mh=2.75E-04
graina[3).mdust_o mh= 1.37E-03
graina[2}.alpha_o_al= —3.08E+D0}
graina4}.mdust_o_mh= 6&.50E-C3

chi2=1362.3%
5.07

GN26, z=1.22
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Results - Fitting high-z galaxies

DUSTEMWrap Intensity SED GN19, z=2.49

GN19’ Z=2.49 T pos 0= 202E+01 ' ' '

1 03 graina[O}.mduet_o_mh= 1.49E-D2
graina[1}mduat_o_mh= 0.00E+3G
grains[2}mdust_o_mh= 2.94E-05

1 [}2 graina[3hmdust o _mh= 0.00E+0D

grainal3).alpha_c_al= -5 30E+D0

graina[4}mdust_o_mh= A.28E-03

10 thi2= 52.37

red. chi2z= 0.36
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Results - Fit with and without spectra

am][]
o observations
fit with IRS
#without IRS
2 5 10 20 50 100
A [pem]

o observations

fit with IRS
— fit without IRS

200 500 1000



Summary

e Several parameters can influence the dust SED
e Different dust models can give different results
e Dustem can fit high-z galaxies with the IDL Wrapper

e Dustem fits the data well even without spectroscopy

Thank you!
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