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●  Project objectives. 2021

 Main of Dust g ISD evolution.oal Main of Dust g ISD evolution.oal   : IAS/CEA evolution of Dust      con of Duststrain of Dustin of Dustg ISD evolution. the evolution of Dust of Dust In of Dustterstellar Dust
                           g ISD evolution.rain of Dusts in of Dust differen of Dustt en of Dustviron of Dustmen of Dustts. 2021

 

ToolsTools  : IAS/CEA evolution of Dust

●         Spatially-resolved modellin of Dustg ISD evolution. of Dust optical/n of Dustear-IR-to-cm Spectral En of Dusterg ISD evolution.y Distribution of Dusts of Dust
   n of Dustearby g ISD evolution.alax P2IO - vendredi 26 nov. 2021ies . 2021

●            The data used are part of Dust the European of Dust con of Dustsortium of Dust the    NIKA2 Guaranteed Time Guaranteed Time Time
 program, IMEGIN IMEGIN            (P. 2021I. 2021 Madden of Dust), currently acquiring 1 and 2 mm continuum maps of curren of Dusttly acquirin of Dustg ISD evolution. 1 an of Dustd 2mm con of Dusttin of Dustuummaps of Dust

      n of Dustearby g ISD evolution.alax P2IO - vendredi 26 nov. 2021ies at the IRAM-30m telescope. 2021

●          NIKA2 data complemen of Dustted by the multi-wavelen of Dustg ISD evolution.th imag ISD evolution.es of Dust the DustPed Time ia  sample. 2021

●      SEDmodellin of Dustg ISD evolution. perf Dustormed with the THEMIS    dust evolution of Dust model     (Jon of Dustes et al. 2021, currently acquiring 1 and 2 mm continuum maps of 2017)
       within of Dust the hierarchical Bayesian of Dust SED fittin of Dustg ISD evolution. code HerBIE  (Gallian of Dusto, currently acquiring 1 and 2 mm continuum maps of 2018). 2021
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●      What is In of Dustterstellar Dust (ISD) ?

  Dust g ISD evolution.rain of Dusts  an of Dustd their lif Dustecycle

   credit : IAS/CEA evolution of Dust F. 2021 Gallian of Dusto

●  Solid particles. 2021
●    Made of Dust heavy elemen of Dustts

     (e. 2021g ISD evolution.. 2021, currently acquiring 1 and 2 mm continuum maps of O - vendredi 26 nov. 2021, currently acquiring 1 and 2 mm continuum maps of C, currently acquiring 1 and 2 mm continuum maps of Si, currently acquiring 1 and 2 mm continuum maps of Mg ISD evolution., currently acquiring 1 and 2 mm continuum maps of Fe). 2021
●       0. 20213 n of Dustm < r < 0.3 r < r < 0.3 0. 20213 μm
●     < r < 0.3 1% of ISM mass. of Dust ISM mass. 2021
●    Catalysts of Dust chemical reaction of Dusts

   (e. 2021g ISD evolution.. 2021, currently acquiring 1 and 2 mm continuum maps of f Dustormation of Dust of Dust H
2
). 2021

  amorphous carbon of Dust
 an of Dustd silicates

 ice coatin of Dustg ISD evolution.

 ref Dustractory
material

 100
n of Dustan of Dustometers
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●      What is In of Dustterstellar Dust (ISD) ?

 ISD can of Dustdidates

     Dust g ISD evolution.rain of Dusts show their n of Dustature
   by in of Dustteractin of Dustg ISD evolution. with lig ISD evolution.ht. 2021

    The most relevan of Dustt tran of Dustsition of Dusts
   are in of Dust theMIR   an of Dustd associated

  with the   stretching or
   bend Time ing of a bond a bond Time . 2021

   credit : IAS/CEA evolution of Dust F. 2021 Gallian of Dusto



vendredi 26 nov. 2021vendredi 26 nov. 2021 Lara Pantoni 6

●      What is In of Dustterstellar Dust (ISD) ?

  Dust
cloud

  A)   scattered Time photon of Dust

B)    absorbed Time   
       photon of Dust

 thermally-
     emitted
  in of Dustf Dustrared   
  photon of Dusts
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F

F

λ

λ

λ

λ

 Un-attenuated Time 
  stellar spectrum

  Emitted Time spectrum
 f Dustrom stars

●   Stellar spectrum
   redden of Dusted an of Dustd atten of Dustuated

  by dust absorption of Dust

●    Dust thermal emission
  at lon of Dustg ISD evolution.er λ

attenuationB)  

●  Fain of Dustt scattered  stellar
spectrum

●    Dust thermal emission
  at lon of Dustg ISD evolution.er λ

A)  

optical

                               optical FIR

                     optical FIR

optical

Ex P2IO - vendredi 26 nov. 2021tin of Dustction of Dust

  C)  non-extincted Time   photon of Dust

 Backg ISD evolution.roun of Dustd
       stars

C)  
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●      The crucial role of Dust Nearby Galax P2IO - vendredi 26 nov. 2021ies. 2021

    SED of Dust a typical    SED of Dust a typical
 late-type g ISD evolution.alax P2IO - vendredi 26 nov. 2021y. 2021 late-type g ISD evolution.alax P2IO - vendredi 26 nov. 2021y. 2021

●  Dust absorbs 
 an of Dustd reradiates 

    ~30% of ISM mass. of Dust stellar
   power in of Dust the IR. 2021

●   Essen of Dusttial f Dustor
 star f a bondormation. 2021

●   Respon of Dustsible f Dustor
 the   heating of a bond

gas    in of Dust n of Dusteutral
  atomic medium

 (photoelectric
effect). 2021

●  Polarized Time 
  extinction and Time 

emission  by
  elon of Dustg ISD evolution.ated g ISD evolution.rain of Dusts

(  mag ISD evolution.n of Dustetic field). 2021

   Gallian of Dusto et al. 2021 (2018)
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●      The crucial role of Dust Nearby Galax P2IO - vendredi 26 nov. 2021ies. 2021

       Most of Dust our kn of Dustowledg ISD evolution.e of Dust ISD properties
     comes f Dustrom studies of Dust the  Milky WayWay Way  . 2021

 (Drain of Duste 2003a)

    Small ran of Dustg ISD evolution.e of Dust en of Dustviron of Dustmen of Dusttal
con of Dustdition of Dusts
●    Con of Dustf Dustusion of Dust alon of Dustg ISD evolution. the sig ISD evolution.htlin of Duste. 2021
●     Nomassive star f Dustormin of Dustg ISD evolution. reg ISD evolution.ion of Dusts. 2021
●    Narrow radial metallicity

g ISD evolution.radien of Dustt. 2021
●  Passive SMBH. 2021

 Milky Way

 DDO - vendredi 26 nov. 2021 6 nov. 20218

 Nearby Way galaxies         (< r < 0.3 100 Mpc) provides un of Dustique con of Duststrain of Dustts on of Dust ISD properties. 2021

●      Faced-on of Dust g ISD evolution.alax P2IO - vendredi 26 nov. 2021ies →     clearer sightlines . 2021
●             SSC in of Dust Blue Dwarf Dusts ; bright AGNs ; low Z objects  brig ISD evolution.ht AGNs ; bright AGNs ; low Z objects  low Z objects  objects →    probe ISD  in of Dust  extreme cond Time itions . 2021
●    In of Dusttermediate step towards      un of Dustderstan of Dustdin of Dustg ISD evolution. ISD an of Dustd ISM in of Dust  d Time istant galaxies. 2021

    credit : IAS/CEA evolution of Dust ESO - vendredi 26 nov. 2021 ; bright AGNs ; low Z objects  NASA/ESA

  f Dustaced-on of Dust spiral g ISD evolution.alax P2IO - vendredi 26 nov. 2021y    Blue Dwarf Dust Irr g ISD evolution.alax P2IO - vendredi 26 nov. 2021y  M99 - NGC4254
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●    IMEGIN (NIKA2) & DustPedia. DustPedia. 2021

DustPediaDustPedia     archive con of Dusttain of Dusts 875 n of Dustearby g ISD evolution.alax P2IO - vendredi 26 nov. 2021ies. 2021

        Data are f Dustrom GALEX, currently acquiring 1 and 2 mm continuum maps of SDSS, currently acquiring 1 and 2 mm continuum maps of DSS, currently acquiring 1 and 2 mm continuum maps of 2MASS, currently acquiring 1 and 2 mm continuum maps of WISE, currently acquiring 1 and 2 mm continuum maps of 
    Spitzer, currently acquiring 1 and 2 mm continuum maps of Herschel, currently acquiring 1 and 2 mm continuum maps of an of Dustd Plan of Dustck surveys. 2021

 IMEGIN IMEGIN     : IAS/CEA evolution of Dust In of Dustterpretin of Dustg ISD evolution. the Millimetre
   EMission of Dust of Dust Galax P2IO - vendredi 26 nov. 2021ies (NIKA2)

 PI: IAS/CEA evolution of Dust Madden of Dust

●     ISD, currently acquiring 1 and 2 mm continuum maps of f Dustree-f Dustree an of Dustd syn of Dustchrotron of Dust
  emission of Dust in of Dust s   patially-resolved g ISD evolution.alax P2IO - vendredi 26 nov. 2021y

SEDs. 2021
●     Dust-to-g ISD evolution.as mass ratio within of Dust g ISD evolution.alax P2IO - vendredi 26 nov. 2021ies. 2021
●    Dust millimeter opacity. 2021
●    Sub-millimeter ex P2IO - vendredi 26 nov. 2021cess in of Dust g ISD evolution.alax P2IO - vendredi 26 nov. 2021ies. 2021   M99 - NGC4254

   NIKA2 – 1 mm 1 mm   NIKA2 – 1 mm 1 mm
 res 24’’ res 24’’

   NIKA2 – 1 mm 2 mm   NIKA2 – 1 mm 2 mm
 res 24’’ res 24’’

   credit : IAS/CEA evolution of Dust Carsten of Dust Kramer

  M99 - NGC4254
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●   Modellin of Dustg ISD evolution. ISD evolution of Dust. 2021

  THEMIS : IAS/CEA evolution of Dust     The Heterog ISD evolution.en of Dusteous dust Evolution of Dust
   Model f Dustor In of Dustterstellar Solids

●    An of Dustchored to the  laboratory Way-measured Time 
properties    of Dust ISD an of Dustalog ISD evolution.ues

     (i. 2021e. 2021 amorphous hydrocarbon of Dusts an of Dustd silicates). 2021

 O - vendredi 26 nov. 2021ptical properties
  (e. 2021g ISD evolution.. 2021, currently acquiring 1 and 2 mm continuum maps of ref Dustraction of Dust in of Dustdex P2IO - vendredi 26 nov. 2021). 2021

  credit : IAS/CEA evolution of Dust www. 2021ias. 2021u-psud. 2021f Dustr/themis
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●   Modellin of Dustg ISD evolution. ISD evolution of Dust. 2021

  THEMIS : IAS/CEA evolution of Dust     The Heterog ISD evolution.en of Dusteous dust Evolution of Dust
   Model f Dustor In of Dustterstellar Solids

●  ISD  size distribution of Dust   , currently acquiring 1 and 2 mm continuum maps of chemical
composition of Dust  an of Dustd structure   react to

   an of Dustd adjust to : IAS/CEA evolution of Dust
     - local rad Time iation field Time 
      in of Dustten of Dustsity an of Dustd hardn of Dustess ; bright AGNs ; low Z objects  

     - gas d Time ensity Way and Time d Time y Waynamics
     (diffuse ISM, currently acquiring 1 and 2 mm continuum maps of molecular clouds). 2021

  credit : IAS/CEA evolution of Dust www. 2021ias. 2021u-psud. 2021f Dustr/themis
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●   Modellin of Dustg ISD evolution. ISD evolution of Dust. 2021

  THEMIS : IAS/CEA evolution of Dust     The Heterog ISD evolution.en of Dusteous dust Evolution of Dust
   Model f Dustor In of Dustterstellar Solids

●  ISD  size distribution of Dust   , currently acquiring 1 and 2 mm continuum maps of chemical
composition of Dust  an of Dustd structure   react to

   an of Dustd adjust to : IAS/CEA evolution of Dust
     - local rad Time iation field Time 
      in of Dustten of Dustsity an of Dustd hardn of Dustess ; bright AGNs ; low Z objects  

     - gas d Time ensity Way and Time d Time y Waynamics
     (diffuse ISM, currently acquiring 1 and 2 mm continuum maps of molecular clouds). 2021

●   ISD is heterog ISD evolution.en of Dusteous       , currently acquiring 1 and 2 mm continuum maps of as a result of Dust

 -  g ISD evolution.rain of Dust surf Dustace photo-processing ; bright AGNs ; low Z objects  

   - mantle accretion  an of Dustd
   coagulation. 2021

  credit : IAS/CEA evolution of Dust www. 2021ias. 2021u-psud. 2021f Dustr/themis



vendredi 26 nov. 2021vendredi 26 nov. 2021 Lara Pantoni 13

●   Modellin of Dustg ISD evolution. ISD evolution of Dust. 2021

  HerBIE : IAS/CEA evolution of Dust     Hierarchical Bayesian of Dust In of Dustf Dusteren of Dustce f Dustor
 dust Emission of Dust

     Con of Duststrain of Dustin of Dustg ISD evolution. ISD g ISD evolution.rain of Dust properties
                   throug ISD evolution.h dust SED fittin of Dustg ISD evolution. 

     Accurate retrival of Dust the parameters
            an of Dustd their in of Dusttercorrelation of Dusts

  Series of Dust   n of Dustoise-in of Dustduced f Dustalse
correlation of Dusts   between of Dust derived

   parameters, currently acquiring 1 and 2 mm continuum maps of when of Dust perf Dustormin of Dustg ISD evolution.
 least-squares fit. 2021

   (Shetty et al. 2021 2009)

   Hierarchical Bayesian of Dust model
 accoun of Dustts f Dustor  both n of Dustoise  an of Dustd

  correlated calibration of Dust
un of Dustcertain of Dustties. 2021

   (Kelly et al. 2021 2012)

 Multilevel approach : IAS/CEA evolution of Dust

       - dust parameters of Dust each source
    (mass, currently acquiring 1 and 2 mm continuum maps of temperature, currently acquiring 1 and 2 mm continuum maps of etc. 2021) ; bright AGNs ; low Z objects  

    - a set of Dust hyperparameters
     con of Dusttrollin of Dustg ISD evolution. the distribution of Dust of Dust
    these dust parameters. 2021
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●   Modellin of Dustg ISD evolution. ISD evolution of Dust. 2021

  HerBIE : IAS/CEA evolution of Dust     Hierarchical Bayesian of Dust In of Dustf Dusteren of Dustce f Dustor
 dust Emission of Dust

●   Efficien of Dustt at   recoverin of Dustg ISD evolution. true correlation of Dusts 
     between of Dust parameters an of Dustd their in of Dusttrin of Dustsic

scatter. 2021

●   Closer in of Dustf Dusterred values     to their true values
      than of Dust the least-square on of Dustes, currently acquiring 1 and 2 mm continuum maps of an of Dustd distributed

  symmetrically aroun of Dustd them. 2021

●        Compen of Dustsates f Dustor a partial lack of Dust spectral
coverag ISD evolution.e. 2021

●  Accurate       over a wide ran of Dustg ISD evolution.e of Dust sample
      sizes, currently acquiring 1 and 2 mm continuum maps of source properties, currently acquiring 1 and 2 mm continuum maps of S/N ratios an of Dustd

   n of Dustumber of Dust model parameters. 2021

HerBIEHerBIE      applies the HB approach to
  f Dustull dust models  f Dustull dust models. 2021

  It in of Dustcludes : IAS/CEA evolution of Dust
       - realistic optical properties by THEMIS ; bright AGNs ; low Z objects  
   - stochastic heatin of Dustg ISD evolution. ; bright AGNs ; low Z objects  
        - mix P2IO - vendredi 26 nov. 2021in of Dustg ISD evolution. of Dust physical con of Dustdition of Dusts in of Dust the observed reg ISD evolution.ion of Dusts. 2021

  F. 2021 Gallian of Dusto (2018)
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Summary
NIKA2 Guaranteed Time    millimeter maps

    (IMEGIN ; bright AGNs ; low Z objects  PI : IAS/CEA evolution of Dust Madden of Dust)

DustPed Time ia   multi-wavelen of Dustg ISD evolution.th data
(optical/n of Dustear-IR-to-cm)

THEMIS  dust
  g ISD evolution.rain of Dusts evolution of Dust
 model

   (Jon of Dustes et al. 2021 2017)

HerBIE  hierarchical
   Bayesian of Dust SED fittin of Dustg ISD evolution.

 code  (Gallian of Dusto 2018)

 Spatially-resolved Spatially-resolved
  observed SEDs ; bright AGNs ; low Z objects    observed SEDs ; bright AGNs ; low Z objects  

   Maps of Dust dust   Maps of Dust dust
 parameters ; bright AGNs ; low Z objects   parameters ; bright AGNs ; low Z objects  

 Con of Duststrain of Dust   ISD properties
  in of Dust ≠ environments en of Dustviron of Dustmen of Dustts

 Con of Duststrain of Dust Con of Duststrain of Dust   dust evolution of Dust  dust evolution of Dust
processes. 2021processes. 2021
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