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g1 General approac‘h

*

‘.. based on dlfferent types of models for the outer layers of evolved red grants $5 %
deta|led radlatlve transfer |s solved : : ; %

i ;. models srmulatlng the scenarro of pulsat’lon enhanced dust drlven wmds for
: Amass I03|ng long- penod varlables " 3
1 (cf Hofner et al 2003 Mattsson’et al. 2010, NoWotny et al 2010, 201 1)

3 e T . tw._'

,A . outcome = synthetlc spectra and callbrated synthetlc photometry rn standard
-Johnson-Cousins-Glass broad: band filters - PR 5 s

A 4 ..‘...\_

(cf Glrardl et al. 2002 Annger et al 2009 Nowotny et al 2011) g

: ‘., consnstent descrlptlon from. the deep, dust—free photosphere (domvnated by the
v 'pu'lsat|on of the stellar lnterlor) out to'the dust—forming layers and beyond-to'the :
i “stellar wrnd regr.oh (characterlsed 0} a cool steady outflow contalnlg dust grams)

ey compansdn of modelllng results w:th varlous observatlonal data from the vrsual~ g
tothe nearanW|thtwo maJoralms RN R R ek S b e S e A et

1a ma|nly t’or LPVs W|th C-rlch atmospherlc chem|stry (drrvrng mechanlsm ewdent)
; .[models for O rlch objects. recently mvestlgated by Hofner 2008 Bladh et al 2012]

':°, Nowotny of al. (A&A subrﬁltt’ed) " “>Fig2 N ¢ hE :
‘alm = reproducmg the diverse photOmetrl’c properties. of C- rlch eras esp. of the « =k
comprehenswe sample of well- charactensed objects from Whltelock etal (2006) rat,

: ]
o o RLE

testlng if models descnbe the observed targets adequately Wi
o 1nterpret|ng objects and their host stellar systems by applylng the models

o B set of five r;epresentatwe madels W|th varymg parameters (L T sa-CIO; P Amg, t'
}mass loss® rate,: ) companson of mean photometry (i.e. average over. Ilght cycles)

observatlonal data from publlcly avallable (mostly) photometrlc surveys 2t o "ﬁ
post-processmg (dereddenlng dlstance modull fllter converstons etc 4} applled
e Galactlc Bulge populatront ,p—> Frgs 1+20 i L 3 P SO0
- field of Aa x A& '= 0. 5°%1° -fowards Baadeswmdow A X Srai RR ST S :
smgle epoch JHK photometry from 2MAS‘S pornt-source catalog (Cutn etal: 2003)
“mean \[l magnltudes from' OGLE averaged over tlme serles (Udalskl et al 2002)

O(1O4 05)objects S T ey B ST T L i :

. sample ot’GaIacttc Bulge eras from Groenewegen et al. (2005) ko S Fig.l' :

11649 M-type Miras in the bulgé of the Milky Way; . = e
identified by analysmg photometrlc variations (l-band) prowded by OGLE II survey,
.‘cross correlatlon Wlth 2MASS ‘and, OGLE photometrlc maps -5 mean VIJHK mags ~

Yo models are able to reproduce the observable propertles (absolute magnltudes
NIR colour |nd|ces photometnc amphtudes AK,:mass-loss rates, etc. ) and allow- to
Arace the observed sequence of C- typeeM|ras with mcreasmg mass- |QSS bemg
the most S|gn|f|Cant effect along the sequence (cwcumstellar reddenlng) s
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#e

. sample of: galactlc C-type Miras: from Whttelock et al (2006) = Flg 2 ¢
3| t|me -Series JHKL photometry for a sample of fleld LPVs — llghtcurves perlods P
1 e Byl amphtudes AK Liths ]
mean magnltudes dereddened for mterstellar extmctlon 5l AL ,' b
estlmates for: other quanltltes ase. g: mass loss rates Mot dlstance modull (m lyl)

g .t vanable stars.in the LMC from Ita et aI (2004) = Flg 2d
i perlod estlmates based on analysed OGLE llghtcurves and JHK photometry

e several others (AAVSOllghtcurves ISO spectra Spltzer etc) —>e g Frg 3

Set ofC- rlch dynamrcal mdclels compared-WJth observatlonal data adopted from the llterature,
mamly to the sample of fleld C- type Miras from. Whltelock eLal (2006 W06) The emp|rrc |
h

135 Hydrostatlc model a‘tmospheres | 7:'_‘

5 Statlonary wmd models

o grld of hydrostatlc (i-e. dust- free) COMARCS model atmospheres for O rlch
! (Annger et al.;"in prep. ) and C- rlch chemlstry (Armger et al 2009) fs: o

e models for the dusty outflows of AGB stars (beyond ~2R ) as. descrlbed in, '. !
Ferrarottl & Gail (2006) mcl recent 1mprovements of-the code (Gall et al, ln prep)

e comblned W|th evolutlonary tracks from,synthetlc evolutlonary models

* - (Marigo €t al. 2007, 2008) i :
example for a typlcal star (1M, Zo) along the RGB S AGE s Hg ;N T
¥ ~var|ous ‘other tracks for a- -enhanced bulge abundances (Bensby etal 2011)
calculated mterpolatron scheme about to-be |mplemented SRS

; 'o very detalleoL mlneralogy lncludlng various: relevant dust spec_les
olivines (Mg, Fe)28104, pyroxenes: (Mg, Fe)Si0;, quartz SiO,; iron, magnesro—wustlte
(Mg Fe)O alumlna Al203, splnel MgAl204, amorphous G, SiC, MgS etc e %

. COMARCS model atmospheres combmed W|th wind models 10. S|mulate the
spectra i mass- Iosmg -AGB stars, mcludlng the contributions from the
photospheres-as well:as the gircumstellar: dust envelopes B r

R Aqr (MLR T 1Q 7M®/yr) as an, example (Mayer et al., A&A, accepted)

e aim:. mterpretrng characterlstlcs of the Galactlc Bulge by using synthetrc OMDs
; S|mulated W|th the, populatlon syntheS|s code TRILEGAL (Glrardl et al 2005)
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: Colour—magnltude dlagrams of the GalactJCi
“Bulge (Baade's: window) : for d|fferent filte
“: combinations. based'on’ 2MASS and OGLE
< data. Overplotted are the Mirds |dent|f|ed by *
Groenewegen et'al, (2b05) across-the bulge’
<" as -well -as the evoldtionary: track for-a-solar-
'-lilfe’,star (cotour-coded are' RGB and 3,

: -Fig. 3:

".Spectral energy drstr|but|on of the era R Aqr
+as determined by. survey -data - adopted from
. different sources (see légend). Overplotted is
- the synthet|c spectrum reproducmg the: global
SED as wgll 3s. the characteristic- emission.”
features at 10.-and 18m due 'to sullcate ~dusty

grams |n the stellas wmd I
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