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Overview
●  Interstellar Dust   (ISD) in galaxies. in of Dust galaxies. Galliano, S. Madden, A. Jones, N. Ysard 

●     Th F. Galliano, S. Madden, A. Jones, N. Ysard e crucial role of Dust  Nearby Galaxies Galaxies. Galliano, S. Madden, A. Jones, N. Ysard 

●  Main objective       of Dust th F. Galliano, S. Madden, A. Jones, N. Ysard e project (pilot study Galaxies on of Dust M99) in galaxies.. Galliano, S. Madden, A. Jones, N. Ysard 

●  Available data   : IAS/CEA Evolution of Dust NIKA2, S. Madden, A. Jones, N. Ysard     DustPedia, S. Madden, A. Jones, N. Ysard CO an of Dust d HI maps. Galliano, S. Madden, A. Jones, N. Ysard 

●       Preparin of Dust g th F. Galliano, S. Madden, A. Jones, N. Ysard e maps f Dust or pixel-by Galaxies-pixel SED fittin of Dust g. Galliano, S. Madden, A. Jones, N. Ysard 

● Modelling     ISD : IAS/CEA Evolution of Dust THEMIS & HerBIE. HerBIE. Galliano, S. Madden, A. Jones, N. Ysard 

●  Prelimin of Dust ary Galaxies results   : IAS/CEA Evolution of Dust in of Dust tegrated SED. Galliano, S. Madden, A. Jones, N. Ysard 

●  Prelimin of Dust ary Galaxies results   : IAS/CEA Evolution of Dust spatially Galaxies-resolved an of Dust aly Galaxiessis. Galliano, S. Madden, A. Jones, N. Ysard 

●    Summary Galaxies an of Dust d f Dust uture perspectives. Galliano, S. Madden, A. Jones, N. Ysard 
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  Dust grain of Dust s lif Dust ecy Galaxiescle
   credits : IAS/CEA Evolution of Dust F. Galliano, S. Madden, A. Jones, N. Ysard Gallian of Dust o

  ISD grain of Dust s  are : IAS/CEA Evolution of Dust 
●  solid particles
●    made of Dust h F. Galliano, S. Madden, A. Jones, N. Ysard eavy Galaxies elemen of Dust ts

     (e. Galliano, S. Madden, A. Jones, N. Ysard g. Galliano, S. Madden, A. Jones, N. Ysard , S. Madden, A. Jones, N. Ysard O, S. Madden, A. Jones, N. Ysard C, S. Madden, A. Jones, N. Ysard Si, S. Madden, A. Jones, N. Ysard Mg, S. Madden, A. Jones, N. Ysard Fe) in galaxies.

●     ch F. Galliano, S. Madden, A. Jones, N. Ysard aracterized by Galaxies ty Galaxiespical size
of Dust  0.3     n of Dust m < a < a < a < 0.3 μm

●  < a < 1 %   of Dust ISM mass. Galliano, S. Madden, A. Jones, N. Ysard 

  amorph F. Galliano, S. Madden, A. Jones, N. Ysard ous carbon of Dust 
 an of Dust d silicates

 ice coatin of Dust g

 ref Dust ractory Galaxies
material

~ 100 n of Dust m

●       INTRODUCTION : IAS/CEA Evolution of Dust In of Dust terstellar Dust (ISD) in galaxies. in of Dust galaxies. Galliano, S. Madden, A. Jones, N. Ysard 
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●   Dust grain of Dust s absorb  an of Dust d
reradiate ~30   % of of Dust 

     stellar power in of Dust th F. Galliano, S. Madden, A. Jones, N. Ysard e IR

  (th F. Galliano, S. Madden, A. Jones, N. Ysard rough F. Galliano, S. Madden, A. Jones, N. Ysard scatterin of Dust g, S. Madden, A. Jones, N. Ysard 
 absorption of Dust , S. Madden, A. Jones, N. Ysard extin of Dust ction of Dust ) in galaxies.. Galliano, S. Madden, A. Jones, N. Ysard 

●     Dust mass is domin of Dust ated
 by Galaxies  large grains  , S. Madden, A. Jones, N. Ysard 

   respon of Dust sible f Dust or th F. Galliano, S. Madden, A. Jones, N. Ysard e
   thermal emission in

 the FIR. Galliano, S. Madden, A. Jones, N. Ysard 

●  Small grains   out of Dust 
   th F. Galliano, S. Madden, A. Jones, N. Ysard ermal equilibrium are

   respon of Dust sible f Dust or th F. Galliano, S. Madden, A. Jones, N. Ysard e  MIR
features

   (aromatic an of Dust d aliph F. Galliano, S. Madden, A. Jones, N. Ysard atic
   carbon of Dust f Dust eatures an of Dust d
 silicate f Dust eatures) in galaxies.. Galliano, S. Madden, A. Jones, N. Ysard 

   Gallian of Dust o et al. Galliano, S. Madden, A. Jones, N. Ysard (2018)

●       INTRODUCTION : IAS/CEA Evolution of Dust In of Dust terstellar Dust (ISD) in galaxies. in of Dust galaxies. Galliano, S. Madden, A. Jones, N. Ysard 

Spectral Energy Distribution 
(SED) of a MW-like galaxy
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●      Th F. Galliano, S. Madden, A. Jones, N. Ysard e crucial role of Dust Nearby Galaxies Galaxies. Galliano, S. Madden, A. Jones, N. Ysard 

       Most of Dust our kn of Dust owledge of Dust ISD properties
     comes f Dust rom studies of Dust th F. Galliano, S. Madden, A. Jones, N. Ysard e  Milky Galaxies Way Galaxies  . Galliano, S. Madden, A. Jones, N. Ysard 

(Drain of Dust e 2003a) in galaxies.

    Small ran of Dust ge of Dust en of Dust viron of Dust men of Dust tal
con of Dust dition of Dust s
●    Con of Dust f Dust usion of Dust alon of Dust g th F. Galliano, S. Madden, A. Jones, N. Ysard e sigh F. Galliano, S. Madden, A. Jones, N. Ysard tlin of Dust e. Galliano, S. Madden, A. Jones, N. Ysard 
●     No extremely Galaxies lumin of Dust ous star

     f Dust ormin of Dust g region of Dust s (like 30 Doradus Doradus
 in of Dust LMC) in galaxies.. Galliano, S. Madden, A. Jones, N. Ysard 

●    Narrow radial metallicity Galaxies
gradien of Dust t. Galliano, S. Madden, A. Jones, N. Ysard 

●  Passive SMBH. Galliano, S. Madden, A. Jones, N. Ysard 

 Milky Galaxies Way Galaxies

 DDO 68

 Nearby Galaxies galaxies         (< a < 10 Doradus 0 Doradus Mpc) in galaxies. provides un of Dust ique con of Dust strain of Dust ts on of Dust ISD properties. Galliano, S. Madden, A. Jones, N. Ysard 

●      Faced-on of Dust galaxies →     clearer sightlines . Galliano, S. Madden, A. Jones, N. Ysard 
●             SSC in of Dust Blue Dwarf Dust s ; bright AGNs ; low Z objects  brigh F. Galliano, S. Madden, A. Jones, N. Ysard t AGNs ; bright AGNs ; low Z objects  low Z objects  objects →    probe ISD  in of Dust  extreme conditions . Galliano, S. Madden, A. Jones, N. Ysard 
●    In of Dust termediate step towards      un of Dust derstan of Dust din of Dust g ISD an of Dust d ISM in of Dust  distant galaxies. Galliano, S. Madden, A. Jones, N. Ysard 

    credits : IAS/CEA Evolution of Dust ESO ; bright AGNs ; low Z objects  NASA/ESA

  f Dust aced-on of Dust spiral galaxy Galaxies    Blue Dwarf Dust Irr galaxy Galaxies  M99 - NGC4254
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●         Main of Dust objective of Dust th F. Galliano, S. Madden, A. Jones, N. Ysard e project (pilot study Galaxies on of Dust M99) in galaxies.. Galliano, S. Madden, A. Jones, N. Ysard 

  Tools : 

●            Th F. Galliano, S. Madden, A. Jones, N. Ysard e data used are part of Dust th F. Galliano, S. Madden, A. Jones, N. Ysard e European of Dust con of Dust sortium of Dust th F. Galliano, S. Madden, A. Jones, N. Ysard e     NIKA2 Guaranteed Time program, IMEGIN Guaranteed Time program, IMEGIN IMEGIN         (P. Galliano, S. Madden, A. Jones, N. Ysard I. Galliano, S. Madden, A. Jones, N. Ysard Madden of Dust ) in galaxies., S. Madden, A. Jones, N. Ysard curren of Dust tly Galaxies acquirin of Dust g 1- 2 mm con of Dust tin of Dust uum
        maps of Dust n of Dust earby Galaxies galaxies at th F. Galliano, S. Madden, A. Jones, N. Ysard e IRAM-30 Doradus m telescope. Galliano, S. Madden, A. Jones, N. Ysard 

●          NIKA2 data complemen of Dust ted by Galaxies th F. Galliano, S. Madden, A. Jones, N. Ysard emulti-wavelen of Dust gth F. Galliano, S. Madden, A. Jones, N. Ysard images of Dust th F. Galliano, S. Madden, A. Jones, N. Ysard e DustPedia  sample. Galliano, S. Madden, A. Jones, N. Ysard 
●      SED modellin of Dust g perf Dust ormed with F. Galliano, S. Madden, A. Jones, N. Ysard th F. Galliano, S. Madden, A. Jones, N. Ysard e THEMIS               dust evolution of Dust model (Jon of Dust es et al. Galliano, S. Madden, A. Jones, N. Ysard , S. Madden, A. Jones, N. Ysard 20 Doradus 17) in galaxies. with F. Galliano, S. Madden, A. Jones, N. Ysard in of Dust th F. Galliano, S. Madden, A. Jones, N. Ysard e h F. Galliano, S. Madden, A. Jones, N. Ysard ierarch F. Galliano, S. Madden, A. Jones, N. Ysard ical Bay Galaxiesesian of Dust SED fittin of Dust g code HerBIE  (Gallian of Dust o, S. Madden, A. Jones, N. Ysard 

20 Doradus 18) in galaxies.. Galliano, S. Madden, A. Jones, N. Ysard 

  ICED main of Dust objective
●        Th F. Galliano, S. Madden, A. Jones, N. Ysard e main of Dust objective of Dust th F. Galliano, S. Madden, A. Jones, N. Ysard e project is to             study Galaxies Interstellar Dust grains properties in

  different local environments         ( n of Dust earby Galaxies galaxies ; bright AGNs ; low Z objects  i. Galliano, S. Madden, A. Jones, N. Ysard e. Galliano, S. Madden, A. Jones, N. Ysard dwarf Dust s, S. Madden, A. Jones, N. Ysard n of Dust ormal, S. Madden, A. Jones, N. Ysard AGN) in galaxies.       through
     spatially Galaxies-resolved modelling of their optical/near-IR-to-cm SEDs.

●                      Th F. Galliano, S. Madden, A. Jones, N. Ysard is will be importan of Dust t f Dust or goin of Dust g bey Galaxieson of Dust d th F. Galliano, S. Madden, A. Jones, N. Ysard e limitin of Dust g view th F. Galliano, S. Madden, A. Jones, N. Ysard at we curren of Dust tly Galaxies h F. Galliano, S. Madden, A. Jones, N. Ysard ave, S. Madden, A. Jones, N. Ysard 
    mostly Galaxies based on of Dust Milky Galaxies-Way Galaxies studies. Galliano, S. Madden, A. Jones, N. Ysard 

●    Pilot study Galaxies on M99. Galliano, S. Madden, A. Jones, N. Ysard . Galliano, S. Madden, A. Jones, N. Ysard 



October 24, 2022October 24, 2022 PCMI 2022, ENS Paris - L. Pantoni 7

     IMEGIN, NIKA2 Guaranteed Time program NIKA2 Guaranteed Time program Guaranteed Time program
        In of Dust terpretin of Dust g th F. Galliano, S. Madden, A. Jones, N. Ysard e Millimetre Emission of Dust of Dust 

     Galaxies wIth F. Galliano, S. Madden, A. Jones, N. Ysard NIKA2 (PI : IAS/CEA Evolution of Dust Madden of Dust ) in galaxies.

  Main objectives : 
●       ISD, S. Madden, A. Jones, N. Ysard f Dust ree-f Dust ree an of Dust d sy Galaxiesn of Dust ch F. Galliano, S. Madden, A. Jones, N. Ysard rotron of Dust emission of Dust in of Dust spatially Galaxies-

  resolved galaxy Galaxies SEDs. Galliano, S. Madden, A. Jones, N. Ysard 
●     Dust-to-gas mass ratio with F. Galliano, S. Madden, A. Jones, N. Ysard in of Dust galaxies. Galliano, S. Madden, A. Jones, N. Ysard 
●    Dust millimeter opacity Galaxies. Galliano, S. Madden, A. Jones, N. Ysard 
●    Sub-millimeter excess in of Dust galaxies. Galliano, S. Madden, A. Jones, N. Ysard 

●    Available data: IAS/CEA Evolution of Dust NIKA2, S. Madden, A. Jones, N. Ysard      DustPedia, S. Madden, A. Jones, N. Ysard radio, S. Madden, A. Jones, N. Ysard CO an of Dust d HI maps. Galliano, S. Madden, A. Jones, N. Ysard 

  M99 - NGC4254

 NIKA2 Guaranteed Time program      (IRAM 30 Doradus m) in galaxies. observes @  1 an of Dust d  2 Guaranteed Time program mm   , S. Madden, A. Jones, N. Ysard with F. Galliano, S. Madden, A. Jones, N. Ysard 
     un of Dust preceden of Dust t an of Dust gular resolution of Dust at th F. Galliano, S. Madden, A. Jones, N. Ysard ese λ (12 Guaranteed Time program ’’ an of Dust d 18’’) in galaxies.. Galliano, S. Madden, A. Jones, N. Ysard 

    It allows us to : IAS/CEA Evolution of Dust 
●          sample galaxy Galaxies SED in of Dust th F. Galliano, S. Madden, A. Jones, N. Ysard e mm ran of Dust ge (between of Dust SPIRE

   50 Doradus 0 Doradus an of Dust d radio VLA) in galaxies.; bright AGNs ; low Z objects  
●        study Galaxies th F. Galliano, S. Madden, A. Jones, N. Ysard e spatially Galaxies-resolved properties of Dust galaxy Galaxies mm

emission of Dust . Galliano, S. Madden, A. Jones, N. Ysard  

       M99 : IAS/CEA Evolution of Dust NIKA2map @  1mm

      M99 : IAS/CEA Evolution of Dust NIKA2 map @  2mm

PRELIMINARY
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●    Available data: IAS/CEA Evolution of Dust NIKA2, S. Madden, A. Jones, N. Ysard      DustPedia, S. Madden, A. Jones, N. Ysard radio, S. Madden, A. Jones, N. Ysard CO an of Dust d HI maps. Galliano, S. Madden, A. Jones, N. Ysard 

 DustPedia archive    provides access to multi-λ       imagery Galaxies an of Dust d ph F. Galliano, S. Madden, A. Jones, N. Ysard otometry Galaxies f Dust or 875 n of Dust earby Galaxies galaxies. Galliano, S. Madden, A. Jones, N. Ysard 
         We take advan of Dust tage of Dust th F. Galliano, S. Madden, A. Jones, N. Ysard is arch F. Galliano, S. Madden, A. Jones, N. Ysard ive f Dust or collectin of Dust g all M99  available maps        , S. Madden, A. Jones, N. Ysard f Dust rom th F. Galliano, S. Madden, A. Jones, N. Ysard e n of Dust ear to th F. Galliano, S. Madden, A. Jones, N. Ysard e f Dust ar IR. Galliano, S. Madden, A. Jones, N. Ysard 

  M99 - NGC4254

●     Spitzer IRAC 3.6, NIKA2 Guaranteed Time program 
  4.5, NIKA2 Guaranteed Time program 5.8, NIKA2 Guaranteed Time program 8 (μ    m) in galaxies.

θres     [arcsec] ~  1.66, ~ 1. Galliano, S. Madden, A. Jones, N. Ysard 66, S. Madden, A. Jones, N. Ysard 
  1. Galliano, S. Madden, A. Jones, N. Ysard 72, S. Madden, A. Jones, N. Ysard 1. Galliano, S. Madden, A. Jones, N. Ysard 88, S. Madden, A. Jones, N. Ysard 1. Galliano, S. Madden, A. Jones, N. Ysard 98

●   Spitzer MIPS 2 Guaranteed Time program 4 (μm) in galaxies.

 θres   [arcsec] ~  1.66, ~ 6

•     WISE 3.4, NIKA2 Guaranteed Time program 4.6, NIKA2 Guaranteed Time program 12 Guaranteed Time program , NIKA2 Guaranteed Time program 
2 Guaranteed Time program 2 Guaranteed Time program  (μm) in galaxies.

θres    [arcsec] ~  1.66, ~ 6. Galliano, S. Madden, A. Jones, N. Ysard 1, S. Madden, A. Jones, N. Ysard 
  6. Galliano, S. Madden, A. Jones, N. Ysard 4, S. Madden, A. Jones, N. Ysard 6. Galliano, S. Madden, A. Jones, N. Ysard 5, S. Madden, A. Jones, N. Ysard 12

●    Herschel PACS 70, NIKA2 Guaranteed Time program 
 100, NIKA2 Guaranteed Time program 160 (μm) in galaxies. 

θres    [arcsec] ~  1.66, ~ 5. Galliano, S. Madden, A. Jones, N. Ysard 5, S. Madden, A. Jones, N. Ysard 
 6. Galliano, S. Madden, A. Jones, N. Ysard 5, S. Madden, A. Jones, N. Ysard 11

●   Herschel SPIRE
  2 Guaranteed Time program 50, NIKA2 Guaranteed Time program 350, NIKA2 Guaranteed Time program 500 (μm) in galaxies.

θres    [arcsec] ~  1.66, ~ 18, S. Madden, A. Jones, N. Ysard 
 24. Galliano, S. Madden, A. Jones, N. Ysard 5, S. Madden, A. Jones, N. Ysard 36

●      Planck 350, NIKA2 Guaranteed Time program 550, NIKA2 Guaranteed Time program 850, NIKA2 Guaranteed Time program 1380 (μm) in galaxies.

θres      [arcsec] ~  1.66, ~ 5, S. Madden, A. Jones, N. Ysard 5, S. Madden, A. Jones, N. Ysard 5, S. Madden, A. Jones, N. Ysard 5. Galliano, S. Madden, A. Jones, N. Ysard 5

        Due to th F. Galliano, S. Madden, A. Jones, N. Ysard e scarce an of Dust gular resolution of Dust , S. Madden, A. Jones, N. Ysard we use
       Plan of Dust ck maps on of Dust ly Galaxies f Dust or th F. Galliano, S. Madden, A. Jones, N. Ysard e in of Dust tegrated SED

    modellin of Dust g an of Dust d in of Dust ter-calibration of Dust (SPIRE, S. Madden, A. Jones, N. Ysard NIKA2) in galaxies.. Galliano, S. Madden, A. Jones, N. Ysard 
h F. Galliano, S. Madden, A. Jones, N. Ysard ttp: IAS/CEA Evolution of Dust //dustpedia. Galliano, S. Madden, A. Jones, N. Ysard astro. Galliano, S. Madden, A. Jones, N. Ysard n of Dust oa. Galliano, S. Madden, A. Jones, N. Ysard gr/
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●         Available data: IAS/CEA Evolution of Dust DustPedia, S. Madden, A. Jones, N. Ysard NIKA2, S. Madden, A. Jones, N. Ysard radio, S. Madden, A. Jones, N. Ysard CO an of Dust d HI maps. Galliano, S. Madden, A. Jones, N. Ysard 

  M99 - NGC4254   M99 - NGC4254

       Some an of Dust cillary Galaxies maps of Dust M99 are publicly Galaxies available. Galliano, S. Madden, A. Jones, N. Ysard 
●                   Radio maps at 3, S. Madden, A. Jones, N. Ysard 6, S. Madden, A. Jones, N. Ysard 18, S. Madden, A. Jones, N. Ysard 21 cm (VLA) in galaxies. f Dust or exten of Dust din of Dust g th F. Galliano, S. Madden, A. Jones, N. Ysard e SEDmodellin of Dust g to th F. Galliano, S. Madden, A. Jones, N. Ysard e radio regime (f Dust ree-

  f Dust ree an of Dust d sy Galaxiesn of Dust ch F. Galliano, S. Madden, A. Jones, N. Ysard rotron of Dust ) in galaxies.. Galliano, S. Madden, A. Jones, N. Ysard 
●               CO(1-0 Doradus ) in galaxies. an of Dust d HI maps f Dust or complemen of Dust tin of Dust g th F. Galliano, S. Madden, A. Jones, N. Ysard e ch F. Galliano, S. Madden, A. Jones, N. Ysard aracterization of Dust of Dust th F. Galliano, S. Madden, A. Jones, N. Ysard e galaxy Galaxies th F. Galliano, S. Madden, A. Jones, N. Ysard at we obtain of Dust 

           th F. Galliano, S. Madden, A. Jones, N. Ysard rough F. Galliano, S. Madden, A. Jones, N. Ysard th F. Galliano, S. Madden, A. Jones, N. Ysard e spatially Galaxies-resolved SED fit (i. Galliano, S. Madden, A. Jones, N. Ysard e. Galliano, S. Madden, A. Jones, N. Ysard , S. Madden, A. Jones, N. Ysard with F. Galliano, S. Madden, A. Jones, N. Ysard molecular an of Dust d n of Dust eutral h F. Galliano, S. Madden, A. Jones, N. Ysard y Galaxiesdrogen of Dust maps) in galaxies.. Galliano, S. Madden, A. Jones, N. Ysard 

      M99 VLA 21 cm CUTOUT

 arbitrary Galaxies un of Dust its

•     VLA 3, NIKA2 Guaranteed Time program 6, NIKA2 Guaranteed Time program 18, NIKA2 Guaranteed Time program 2 Guaranteed Time program 1 (cm) in galaxies.

θres    [arcsec] ~  1.66, ~ 68, S. Madden, A. Jones, N. Ysard 
    153, S. Madden, A. Jones, N. Ysard 40 Doradus x10 Doradus , S. Madden, A. Jones, N. Ysard 50 Doradus x12

    (courtesy Galaxies of Dust F. Galliano, S. Madden, A. Jones, N. Ysard Tabatabaei) in galaxies.

•   CO(1-0) EMPIRE EMPIRE
            IRAM 30 Doradus m

θres   [arcsec] ~  1.66, ~ 27

(Jimén of Dust ez-Don of Dust aire+19) in galaxies.

•   HI VIVA                              
                                      VLA

θres   [arcsec] ~  1.66, ~ 30 Doradus 

(Ch F. Galliano, S. Madden, A. Jones, N. Ysard un of Dust g+0 Doradus 9) in galaxies.
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●       Preparin of Dust g th F. Galliano, S. Madden, A. Jones, N. Ysard e maps f Dust or pixel-by Galaxies-pixel SED fittin of Dust g. Galliano, S. Madden, A. Jones, N. Ysard 

  M99 - NGC4254

 M99multi-        λ maps h F. Galliano, S. Madden, A. Jones, N. Ysard ave differen of Dust t size, S. Madden, A. Jones, N. Ysard spatial resolution of Dust , S. Madden, A. Jones, N. Ysard    pixel size, S. Madden, A. Jones, N. Ysard orien of Dust tation of Dust , S. Madden, A. Jones, N. Ysard un of Dust its. Galliano, S. Madden, A. Jones, N. Ysard 
             In of Dust order to perf Dust orm th F. Galliano, S. Madden, A. Jones, N. Ysard e pixel-by Galaxies-pixel SED fittin of Dust g, S. Madden, A. Jones, N. Ysard we n of Dust eed to h F. Galliano, S. Madden, A. Jones, N. Ysard omogen of Dust ize th F. Galliano, S. Madden, A. Jones, N. Ysard ese quan of Dust ties. Galliano, S. Madden, A. Jones, N. Ysard 

        We reprocessed th F. Galliano, S. Madden, A. Jones, N. Ysard e origin of Dust al maps f Dust ollowin of Dust g th F. Galliano, S. Madden, A. Jones, N. Ysard ese steps : IAS/CEA Evolution of Dust 

●    Backgroung and foreground subtraction.
     - Foregroun of Dust d large scale emission of Dust 

        (e. Galliano, S. Madden, A. Jones, N. Ysard g. Galliano, S. Madden, A. Jones, N. Ysard Galactic cirrus in of Dust th F. Galliano, S. Madden, A. Jones, N. Ysard e MIR-submm, S. Madden, A. Jones, N. Ysard 
      sky Galaxies brigh F. Galliano, S. Madden, A. Jones, N. Ysard tn of Dust ess in of Dust th F. Galliano, S. Madden, A. Jones, N. Ysard e NIR) in galaxies.. Galliano, S. Madden, A. Jones, N. Ysard 
   - Un of Dust resolved backgroun of Dust d sources. Galliano, S. Madden, A. Jones, N. Ysard 
   - An of Dust y Galaxies in of Dust strumen of Dust tal gradien of Dust t. Galliano, S. Madden, A. Jones, N. Ysard  Py Galaxiesth F. Galliano, S. Madden, A. Jones, N. Ysard on of Dust ph F. Galliano, S. Madden, A. Jones, N. Ysard otoultils

Backgroun of Dust d2D
5σ  (sigma clip) in galaxies.

●    Mask bright foreground stars.

magAB                                          ( J ) in galaxies. < a < 12. Galliano, S. Madden, A. Jones, N. Ysard 5
       (poin of Dust t source catalog by Galaxies Cutri et al. Galliano, S. Madden, A. Jones, N. Ysard 20 Doradus 0 Doradus 3) in galaxies.

   Importan of Dust t on of Dust ly Galaxies f Dust or λ   < a < 25 μm. Galliano, S. Madden, A. Jones, N. Ysard 

   Soon of Dust available an of Dust 
  updated version of Dust 

  subtracting the
 foreground

 stellar flux
    (importan of Dust t if Dust we h F. Galliano, S. Madden, A. Jones, N. Ysard ave

  brigh F. Galliano, S. Madden, A. Jones, N. Ysard t/saturated stars
    in of Dust f Dust ron of Dust t of Dust th F. Galliano, S. Madden, A. Jones, N. Ysard e galaxy Galaxies) in galaxies. 
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●       Preparin of Dust g th F. Galliano, S. Madden, A. Jones, N. Ysard e maps f Dust or pixel-by Galaxies-pixel SED fittin of Dust g. Galliano, S. Madden, A. Jones, N. Ysard 

                  In of Dust th F. Galliano, S. Madden, A. Jones, N. Ysard e process, S. Madden, A. Jones, N. Ysard th F. Galliano, S. Madden, A. Jones, N. Ysard e maps are also cut to th F. Galliano, S. Madden, A. Jones, N. Ysard e same size an of Dust d con of Dust verted to th F. Galliano, S. Madden, A. Jones, N. Ysard e same un of Dust its (W/m2/Hz/sr) in galaxies.. Galliano, S. Madden, A. Jones, N. Ysard . 

●       Convolve the images to SPIRE 500 resolution.
 (same resolution of Dust ) in galaxies.

        Astron of Dust omical Con of Dust volution of Dust -kern of Dust el repository Galaxies

        h F. Galliano, S. Madden, A. Jones, N. Ysard ttps: IAS/CEA Evolution of Dust //www. Galliano, S. Madden, A. Jones, N. Ysard astro. Galliano, S. Madden, A. Jones, N. Ysard prin of Dust ceton of Dust . Galliano, S. Madden, A. Jones, N. Ysard edu/~drain of Dust e/Kern of Dust els. Galliano, S. Madden, A. Jones, N. Ysard h F. Galliano, S. Madden, A. Jones, N. Ysard tml
           (An of Dust ian of Dust o et al. Galliano, S. Madden, A. Jones, N. Ysard 20 Doradus 11) in galaxies.

●          Regrid and reproject the maps to the same frame
    (same pixel size an of Dust d orien of Dust tation of Dust ) in galaxies.

●                                                          MC for estimating the uncertainty Galaxies maps .
     (see un of Dust certain of Dust ty Galaxies worksh F. Galliano, S. Madden, A. Jones, N. Ysard op on of Dust Wedn of Dust esday Galaxies) in galaxies.

         Un of Dust if Dust orm n of Dust oise is assumed wh F. Galliano, S. Madden, A. Jones, N. Ysard en of Dust error maps are n of Dust ot available. Galliano, S. Madden, A. Jones, N. Ysard 

https://www.astro.princeton.edu/~draine/Kernels.html
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 THEMIS
       Th F. Galliano, S. Madden, A. Jones, N. Ysard e Heterogen of Dust eous dust Evolution of Dust Model f Dust or In of Dust terstellar Solids

   (Jon of Dust es et al. Galliano, S. Madden, A. Jones, N. Ysard 20 Doradus 17) in galaxies.

●      Modellin of Dust g ISD : IAS/CEA Evolution of Dust THEMIS & HerBIE. HerBIE. Galliano, S. Madden, A. Jones, N. Ysard 

 HerBIE
      Hierarch F. Galliano, S. Madden, A. Jones, N. Ysard ical Bay Galaxiesesian of Dust In of Dust f Dust eren of Dust ce f Dust or dust Emission of Dust 

 (Gallian of Dust o 20 Doradus 18) in galaxies. 

●   We use     HerBIE to fit dust SED. Galliano, S. Madden, A. Jones, N. Ysard 
●    It h F. Galliano, S. Madden, A. Jones, N. Ysard as a m      ulti-level approach F. Galliano, S. Madden, A. Jones, N. Ysard : IAS/CEA Evolution of Dust th F. Galliano, S. Madden, A. Jones, N. Ysard e distribution of Dust of Dust         dust parameters are con of Dust trolled by Galaxies a set

 of Dust h F. Galliano, S. Madden, A. Jones, N. Ysard y Galaxiesperparameters. Galliano, S. Madden, A. Jones, N. Ysard 
●                It in of Dust cludes th F. Galliano, S. Madden, A. Jones, N. Ysard e stoch F. Galliano, S. Madden, A. Jones, N. Ysard astic h F. Galliano, S. Madden, A. Jones, N. Ysard eatin of Dust g of Dust ISD grain of Dust s an of Dust d accoun of Dust ts f Dust or th F. Galliano, S. Madden, A. Jones, N. Ysard e mixin of Dust g of Dust ph F. Galliano, S. Madden, A. Jones, N. Ysard y Galaxiessical

    con of Dust dition of Dust s in of Dust th F. Galliano, S. Madden, A. Jones, N. Ysard e observed region of Dust s. Galliano, S. Madden, A. Jones, N. Ysard 
●     In of Dust itial con of Dust dition of Dust s given of Dust by Galaxies ch F. Galliano, S. Madden, A. Jones, N. Ysard i2 an of Dust aly Galaxiessis. Galliano, S. Madden, A. Jones, N. Ysard 
●    HerBIE return of Dust s th F. Galliano, S. Madden, A. Jones, N. Ysard e           pdf and the map of dust parameters along with their

uncertainties   (n of Dust oise an of Dust d calibration of Dust ) in galaxies.. Galliano, S. Madden, A. Jones, N. Ysard 

●              THEMIS is a dust evolution of Dust model an of Dust ch F. Galliano, S. Madden, A. Jones, N. Ysard ored to th F. Galliano, S. Madden, A. Jones, N. Ysard e laboratory Galaxies-measured properties of Dust ISD
      an of Dust alogues (i. Galliano, S. Madden, A. Jones, N. Ysard e. Galliano, S. Madden, A. Jones, N. Ysard amorph F. Galliano, S. Madden, A. Jones, N. Ysard ous h F. Galliano, S. Madden, A. Jones, N. Ysard y Galaxiesdrocarbon of Dust s an of Dust d silicates) in galaxies.. Galliano, S. Madden, A. Jones, N. Ysard 

●     It provides HerBIE with F. Galliano, S. Madden, A. Jones, N. Ysard     realistic ISD grains optical properties. Galliano, S. Madden, A. Jones, N. Ysard 



October 24, 2022October 24, 2022 PCMI 2022, ENS Paris - L. Pantoni 13

●     Prelimin of Dust ary Galaxies results : IAS/CEA Evolution of Dust in of Dust tegrated SED. Galliano, S. Madden, A. Jones, N. Ysard 

  M99 in of Dust tegrated SED
(HerBIE) in galaxies.

      We in of Dust tegrate th F. Galliano, S. Madden, A. Jones, N. Ysard e fluxes over a   semi-major axis
 of 2 Guaranteed Time program 10‘’           (~ 3. Galliano, S. Madden, A. Jones, N. Ysard 5 arcmin of Dust ; bright AGNs ; low Z objects  axial ratio ~ 1. Galliano, S. Madden, A. Jones, N. Ysard 35 ; bright AGNs ; low Z objects  Clarck
      et al. Galliano, S. Madden, A. Jones, N. Ysard 20 Doradus 18) in galaxies., S. Madden, A. Jones, N. Ysard on of Dust th F. Galliano, S. Madden, A. Jones, N. Ysard e bkg-subtracted maps. Galliano, S. Madden, A. Jones, N. Ysard 

●     Ph F. Galliano, S. Madden, A. Jones, N. Ysard otometry Galaxies ch F. Galliano, S. Madden, A. Jones, N. Ysard ecked again of Dust st DustPedia values. Galliano, S. Madden, A. Jones, N. Ysard 
●        In of Dust ter-calibration of Dust between of Dust differen of Dust t filters at th F. Galliano, S. Madden, A. Jones, N. Ysard e same  λ

    (e. Galliano, S. Madden, A. Jones, N. Ysard g. Galliano, S. Madden, A. Jones, N. Ysard , S. Madden, A. Jones, N. Ysard IRAC – WISE).  WISE) in galaxies.. Galliano, S. Madden, A. Jones, N. Ysard 

       We do n of Dust ot in of Dust clude in of Dust th F. Galliano, S. Madden, A. Jones, N. Ysard e fit  NIKA2 Guaranteed Time program photometry Galaxies 
(   grey Galaxies empty Galaxies circles) in galaxies.. Galliano, S. Madden, A. Jones, N. Ysard 

         NIKA2 filters out scales larger th F. Galliano, S. Madden, A. Jones, N. Ysard an of Dust ~ 5 arcmin of Dust . Galliano, S. Madden, A. Jones, N. Ysard 
       IMEGIN team is workin of Dust g f Dust or recoverin of Dust g th F. Galliano, S. Madden, A. Jones, N. Ysard e
  missin of Dust g flux. Galliano, S. Madden, A. Jones, N. Ysard 



October 24, 2022October 24, 2022 PCMI 2022, ENS Paris - L. Pantoni 14

●     Prelimin of Dust ary Galaxies results : IAS/CEA Evolution of Dust in of Dust tegrated SED. Galliano, S. Madden, A. Jones, N. Ysard 

  M99 in of Dust tegrated SED
(HerBIE) in galaxies.

      We in of Dust tegrate th F. Galliano, S. Madden, A. Jones, N. Ysard e fluxes over a   semi-major axis
 of 2 Guaranteed Time program 10‘’           (~ 3. Galliano, S. Madden, A. Jones, N. Ysard 5 arcmin of Dust ; bright AGNs ; low Z objects  axial ratio ~ 1. Galliano, S. Madden, A. Jones, N. Ysard 35 ; bright AGNs ; low Z objects  Clarck
      et al. Galliano, S. Madden, A. Jones, N. Ysard 20 Doradus 18) in galaxies., S. Madden, A. Jones, N. Ysard on of Dust th F. Galliano, S. Madden, A. Jones, N. Ysard e bkg-subtracted maps. Galliano, S. Madden, A. Jones, N. Ysard 

●     Ph F. Galliano, S. Madden, A. Jones, N. Ysard otometry Galaxies ch F. Galliano, S. Madden, A. Jones, N. Ysard ecked again of Dust st DustPedia values. Galliano, S. Madden, A. Jones, N. Ysard 
●        In of Dust ter-calibration of Dust between of Dust differen of Dust t filters at th F. Galliano, S. Madden, A. Jones, N. Ysard e same  λ

    (e. Galliano, S. Madden, A. Jones, N. Ysard g. Galliano, S. Madden, A. Jones, N. Ysard , S. Madden, A. Jones, N. Ysard IRAC – WISE).  WISE) in galaxies.. Galliano, S. Madden, A. Jones, N. Ysard 

       We do n of Dust ot in of Dust clude in of Dust th F. Galliano, S. Madden, A. Jones, N. Ysard e fit  NIKA2 Guaranteed Time program photometry Galaxies 
(   grey Galaxies empty Galaxies circles) in galaxies.. Galliano, S. Madden, A. Jones, N. Ysard 

         NIKA2 filters out scales larger th F. Galliano, S. Madden, A. Jones, N. Ysard an of Dust ~ 5 arcmin of Dust . Galliano, S. Madden, A. Jones, N. Ysard 
       IMEGIN team is workin of Dust g f Dust or recoverin of Dust g th F. Galliano, S. Madden, A. Jones, N. Ysard e
  missin of Dust g flux. Galliano, S. Madden, A. Jones, N. Ysard 

PRELIMINARY
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●     Prelimin of Dust ary Galaxies results : IAS/CEA Evolution of Dust in of Dust tegrated SED. Galliano, S. Madden, A. Jones, N. Ysard 

  M99 in of Dust tegrated SED
(HerBIE) in galaxies.

        Probability Galaxies distribution of Dust f Dust un of Dust ction of Dust of Dust f Dust ree parameters, S. Madden, A. Jones, N. Ysard e. Galliano, S. Madden, A. Jones, N. Ysard g. Galliano, S. Madden, A. Jones, N. Ysard : IAS/CEA Evolution of Dust 

    10 Doradus 0 Doradus 0 Doradus 0 Doradus MCMC run of Dust s. Galliano, S. Madden, A. Jones, N. Ysard 

  ln of Dust ( M
 dust   ) in galaxies. [10 Doradus 7 M⊙] ~  1.66,   ln of Dust ( q

 AF  ) in galaxies.

M
 dust  ~ 10 Doradus 8 M⊙ qAF  ~ 0 Doradus . Galliano, S. Madden, A. Jones, N. Ysard 0 Doradus 9
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●      Prelimin of Dust ary Galaxies results : IAS/CEA Evolution of Dust spatially Galaxies resolved an of Dust aly Galaxiessis. Galliano, S. Madden, A. Jones, N. Ysard 

  M99 spatially Galaxies-resolved maps
               Pixel-by Galaxies-pixel SED fit of Dust M99 (perf Dust ormed with F. Galliano, S. Madden, A. Jones, N. Ysard HerBIE) in galaxies. allows us to in of Dust vestigate th F. Galliano, S. Madden, A. Jones, N. Ysard e spatial distribution of Dust 

         of Dust th F. Galliano, S. Madden, A. Jones, N. Ysard e main of Dust parameters ch F. Galliano, S. Madden, A. Jones, N. Ysard aracterizin of Dust g ISD emission of Dust in of Dust th F. Galliano, S. Madden, A. Jones, N. Ysard e galaxy Galaxies. Galliano, S. Madden, A. Jones, N. Ysard 

●      Dust mass (domin of Dust ated by Galaxies large
      grain of Dust s) in galaxies. is mostly Galaxies located in of Dust th F. Galliano, S. Madden, A. Jones, N. Ysard e
    cen of Dust tral part of Dust th F. Galliano, S. Madden, A. Jones, N. Ysard e M99. Galliano, S. Madden, A. Jones, N. Ysard 

●     Small grain of Dust s carry Galaxiesin of Dust g aromatic
      f Dust eatures (i. Galliano, S. Madden, A. Jones, N. Ysard e. Galliano, S. Madden, A. Jones, N. Ysard , S. Madden, A. Jones, N. Ysard th F. Galliano, S. Madden, A. Jones, N. Ysard e f Dust raction of Dust of Dust is qAF  ) in galaxies.

     are located pref Dust eren of Dust tially Galaxies in of Dust th F. Galliano, S. Madden, A. Jones, N. Ysard e
  periph F. Galliano, S. Madden, A. Jones, N. Ysard ery Galaxies of Dust M99. Galliano, S. Madden, A. Jones, N. Ysard 

●     Th F. Galliano, S. Madden, A. Jones, N. Ysard e averaged in of Dust terstellar radiation of Dust 
       field (ISRF) in galaxies., S. Madden, A. Jones, N. Ysard i. Galliano, S. Madden, A. Jones, N. Ysard e. Galliano, S. Madden, A. Jones, N. Ysard < a < U>, S. Madden, A. Jones, N. Ysard peaks in of Dust th F. Galliano, S. Madden, A. Jones, N. Ysard e

     cen of Dust ter of Dust M99 an of Dust d progressively Galaxies
   decreases towards th F. Galliano, S. Madden, A. Jones, N. Ysard e periph F. Galliano, S. Madden, A. Jones, N. Ysard ery Galaxies. Galliano, S. Madden, A. Jones, N. Ysard 

ar
bi

tr
ar
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q
AF

  <U>
2.2 x 10-5 W/m2

+   Milky-Way 

+   M99 
(global values)

●     It results in of Dust an of Dust anti-correlation 
   between of Dust aromatic f Dust eatures

      carriers an of Dust d th F. Galliano, S. Madden, A. Jones, N. Ysard e stren of Dust gth F. Galliano, S. Madden, A. Jones, N. Ysard of Dust th F. Galliano, S. Madden, A. Jones, N. Ysard e
  in of Dust terstellar radiation of Dust field. Galliano, S. Madden, A. Jones, N. Ysard 

●      In of Dust h F. Galliano, S. Madden, A. Jones, N. Ysard ard radiation of Dust field con of Dust dition of Dust s, S. Madden, A. Jones, N. Ysard 
     small dust grains are very Galaxies

 efficiently Galaxies depleted. Galliano, S. Madden, A. Jones, N. Ysard 

●     Th F. Galliano, S. Madden, A. Jones, N. Ysard e an of Dust ti-correlation of Dust is also
    observed in of Dust oth F. Galliano, S. Madden, A. Jones, N. Ysard er n of Dust earby Galaxies

      galaxies / SF region of Dust s (e. Galliano, S. Madden, A. Jones, N. Ysard g. Galliano, S. Madden, A. Jones, N. Ysard , S. Madden, A. Jones, N. Ysard M83, S. Madden, A. Jones, N. Ysard 
      M82, S. Madden, A. Jones, N. Ysard M51, S. Madden, A. Jones, N. Ysard M17, S. Madden, A. Jones, N. Ysard 30 Doradus Dor, S. Madden, A. Jones, N. Ysard Orion of Dust 

bar) in galaxies.. Galliano, S. Madden, A. Jones, N. Ysard 

●      Prelimin of Dust ary Galaxies results : IAS/CEA Evolution of Dust spatially Galaxies resolved an of Dust aly Galaxiessis. Galliano, S. Madden, A. Jones, N. Ysard 
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●    Summary Galaxies an of Dust d f Dust uture perspectives. Galliano, S. Madden, A. Jones, N. Ysard 

●     I h F. Galliano, S. Madden, A. Jones, N. Ysard ave presen of Dust ted some  preliminary Galaxies results         of Dust an of Dust on of Dust goin of Dust g project aimed at study Galaxiesin of Dust g th F. Galliano, S. Madden, A. Jones, N. Ysard e    global an of Dust d local
     properties of Dust ISD in of Dust n of Dust earby Galaxies galaxies           , S. Madden, A. Jones, N. Ysard by Galaxies fittin of Dust g th F. Galliano, S. Madden, A. Jones, N. Ysard eir SED with F. Galliano, S. Madden, A. Jones, N. Ysard th F. Galliano, S. Madden, A. Jones, N. Ysard e h F. Galliano, S. Madden, A. Jones, N. Ysard ierarch F. Galliano, S. Madden, A. Jones, N. Ysard ical bay Galaxiesesian of Dust code HerBIE 

       (Gallian of Dust o 20 Doradus 18) in galaxies., S. Madden, A. Jones, N. Ysard wh F. Galliano, S. Madden, A. Jones, N. Ysard ere we in of Dust cluded th F. Galliano, S. Madden, A. Jones, N. Ysard e prescription of Dust s of Dust  THEMIS         (Jon of Dust es et al. Galliano, S. Madden, A. Jones, N. Ysard 20 Doradus 17) in galaxies., S. Madden, A. Jones, N. Ysard a dust evolution of Dust model
  an of Dust ch F. Galliano, S. Madden, A. Jones, N. Ysard ored to  th F. Galliano, S. Madden, A. Jones, N. Ysard e   laboratory Galaxies-measured properties   of Dust ISD an of Dust alogues  . Galliano, S. Madden, A. Jones, N. Ysard 

●   Focusin of Dust g on of Dust M99              , S. Madden, A. Jones, N. Ysard I h F. Galliano, S. Madden, A. Jones, N. Ysard ave sh F. Galliano, S. Madden, A. Jones, N. Ysard own of Dust th F. Galliano, S. Madden, A. Jones, N. Ysard at th F. Galliano, S. Madden, A. Jones, N. Ysard is approch F. Galliano, S. Madden, A. Jones, N. Ysard allows us to get th F. Galliano, S. Madden, A. Jones, N. Ysard emost importan of Dust t   ISD parameter
maps                  (e. Galliano, S. Madden, A. Jones, N. Ysard g. Galliano, S. Madden, A. Jones, N. Ysard , S. Madden, A. Jones, N. Ysard dust mass, S. Madden, A. Jones, N. Ysard mean of Dust ISRF, S. Madden, A. Jones, N. Ysard f Dust raction of Dust of Dust small grain of Dust s) in galaxies. an of Dust d it is effective in of Dust retrivin of Dust g th F. Galliano, S. Madden, A. Jones, N. Ysard e ty Galaxiespical

 py Galaxiessically Galaxies-motivated correlations   between of Dust th F. Galliano, S. Madden, A. Jones, N. Ysard e parameters. Galliano, S. Madden, A. Jones, N. Ysard 

Summary Galaxies

  Wh F. Galliano, S. Madden, A. Jones, N. Ysard at’s n of Dust ext ?
   We plan of Dust to : IAS/CEA Evolution of Dust 

●   include NIKA2 Guaranteed Time program maps        in of Dust our an of Dust aly Galaxiessis (IMEGIN ; bright AGNs ; low Z objects  PI Madden of Dust ) in galaxies. ; bright AGNs ; low Z objects  
●     exten of Dust d th F. Galliano, S. Madden, A. Jones, N. Ysard e an of Dust aly Galaxiessis to   other galaxy Galaxies ty Galaxiespes     , S. Madden, A. Jones, N. Ysard e. Galliano, S. Madden, A. Jones, N. Ysard g. Galliano, S. Madden, A. Jones, N. Ysard dwarf Dust galaxies

(       Submillimeter Excess In Nearby Fairly-Extended Low-metallicity Excess In Nearby Fairly-Extended Low-metallicity Near Excess In Nearby Fairly-Extended Low-metallicity by Fairly-Extended Low-metallicity Fair Excess In Nearby Fairly-Extended Low-metallicity ly Fairly-Extended Low-metallicity -Exten Nearby Fairly-Extended Low-metallicity ded Low-metallicity Fairly-Extended Low-metallicity 
Dwar Excess In Nearby Fairly-Extended Low-metallicity fs      ; bright AGNs ; low Z objects  IRAM 30 Doradus m proposal, S. Madden, A. Jones, N. Ysard PI Gallian of Dust o) in galaxies.. Galliano, S. Madden, A. Jones, N. Ysard 

●   NIKA2 Guaranteed Time program pool observations     : IAS/CEA Evolution of Dust n of Dust ow un of Dust til f Dust ebruary Galaxies 20 Doradus 23. Galliano, S. Madden, A. Jones, N. Ysard 
●  Oth F. Galliano, S. Madden, A. Jones, N. Ysard er  NIKA2 Guaranteed Time program publications          (in of Dust prep) in galaxies.: IAS/CEA Evolution of Dust NGC891 (Katsioli et al. Galliano, S. Madden, A. Jones, N. Ysard ) in galaxies. & HerBIE.

   NGC6946 (Ejlali et al. Galliano, S. Madden, A. Jones, N. Ysard ) in galaxies.. Galliano, S. Madden, A. Jones, N. Ysard 
●   First f Dust ull   IMEGIN con Nearby Fairly-Extended Low-metallicity sor Excess In Nearby Fairly-Extended Low-metallicity tiummeetin Nearby Fairly-Extended Low-metallicity g       , S. Madden, A. Jones, N. Ysard sprin of Dust g 20 Doradus 23: IAS/CEA Evolution of Dust (f Dust un of Dust ded by Galaxies: IAS/CEA Evolution of Dust OSUPS

  + possibly Galaxies PCMI) in galaxies.. Galliano, S. Madden, A. Jones, N. Ysard 

    Please con of Dust tact me at
lara. Galliano, S. Madden, A. Jones, N. Ysard pan of Dust ton of Dust i@  cea. Galliano, S. Madden, A. Jones, N. Ysard f Dust r
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