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l Asymptotic Giant Branch stars '

* 90% of the stars pass through the AGB (M,,s< 8 M) Willson & Templeton 2009

<

. T, ~3,000 K

* L from 1000 up to >20,000 L,

» Pulsating \ o vhensar
« P~200to>1,000d ‘ s'
« Amp of several mag in opt.

» Strong mass loss - Circumstellar shell

He- & H- shells

Extremely bright in the IR and » :
often opaque in the visible light [ Two flavours: O- and C-rich ]
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Variability in Gaila DR3 AGB star catalogue

l AGB chemical evolutionary branches .

Three evolutionary branches, based on Magellanic Clouds AGB studies:

Lower luminosity; Lower mass-loss; thinner CSE — no masers; lower P

b) 1.5 Mg > M5 < 3.5 Mg C-rich (3@ Dredge-up)
Intermediate properties

c) Mys> 3.5 Mg O-rich (Hot Bottom Burning)
Higher luminosities; Higher mass-loss; thicker CSE — masers; longer P

Jimeénez-Esteban et al. 2015 were not able to confirm this evolutionary scenario in
an study of AGBs in the Galactic bulge.
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Variability in Gaila DR3 AGB star catalogue

l The Catalogue of Gaia DR3 AGB stars '

Starting Point

e O-rich OH maser-less sample (lower mass):
~4500 O-rich without OH maser AGB star
candidates from a compilation of IRAS sources

A New Catalog of Asymptotic Giant Branch Stars in Our
by Suh 2021
Kyung-Won Suh’
ﬁwhjh:' A:J:\ (_I/L.'L.JLIE‘F‘\F‘ rjﬁazj”\‘ h‘e f:Irlwer T;i"lvl:'\\a';r:;gﬂff::r:i\Iﬁuie[y All rights reserved
aton ‘4n‘§|r\202‘\;p.f5255r111 ‘
Suh 2021 e C-rich sample (intermediate mass):

~ 3600 C-rich AGB star candidates from a
compilation of IRAS sources by Suh 2021

UH ) . .
Database of Circumstellar Masers

* OHI/IR (higher mass):

;ﬁ“ ~ 2800 O-rich AGB star candidates from a
= e compilation of OH masers from the literature by
Engels & Bunzel 2015; Engels 2022 Engels & Bunzel 2015 and Engels 2022
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Variability in Gaila DR3 AGB star catalogue

l The Catalogue of Gaia DR3 AGB stars '

Starting Point

SUPPLEMENT SERIES

A New Catalog of Asymptotic Giant Branch Stars in Our
Galaxy
W

Suh 2021

uuuuuu

Engels & Bunzel 2015; Engels 2022

The main difficulty is the high

coordinate uncertainty
DSS2 PanSTARRS
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l The Catalogue of Gaia DR3 AGB stars '
The main difficulty is the high

Starting Point _ _
coordinate uncertainty
DSS2 PanSTARRS

SUPPLEMENT SERIES

A New Catalog of Asymptotic Giant Branch Stars in Our

Galaxy
Kyung-Wt

Suh 2021
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l The Catalogue of Gaia DR3 AGB stars '

The main difficulty is the high

Starting Point _ /
coordinate uncertainty
DSS2 PanSTARRS
A New Catalog of Asymptotic Giant Branch Stars in Our
Galaxy
Suh 2021
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Variability in Gala DR3 AGB star catalogue

| The Catalogue of Gaia DR3 AGB stars '

SUPPLEMENT SERIES

Refining coordinates in the IR

A New Catalog of Asymptotic Giant Branch Stars in Our
Galaxy
Kyung-Won !

Suh 2021

Engels & Bunzel 2015; Engels 2022
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A New Catalog of Asymptotic Giant Branch Stars in O
Galaxy
yung-Won Suh’

Suh 2021

ﬁ Database of Circumstellar Masers
Cone Search

Conmsmates (2000
Bight Axccmiion o

Dclnation

_? Gaia DR3 AGB candidates samples:
3740 (~85%) O-rich OH maser-less &
\3233 (~90%) C-rich & 1487 (~55%) OH/ IR}
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Variability in Gala DR3 AGB star catalogue

Physical parameters
from SED fitting to GRAMS

models
(Sargent et al. 2011; Srinivasan et al. 2011)

IRAS 14353 — 4809
¢ Synthetic photometry
10-8 %..--— _,_-—__~_$_. bR ® Gaia -
F o ™ o Bolometric flux

10-10 // \,ﬂg @ AlIWISE
& *. ® AKARI/IRC
E '/ ¢ ' ® IRAS e 0< GR/TC <0.2
& 3 ° AKARI/FIS
Swn) Fe © Bad data (nofi) e astrom ex n<1.5
- ‘

Geometric distance
S (Bailer-Jones et al. 2021)
0.5 1 2 5 10 20 50 100 200 - -
o) Luminosity
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Physical parameters
from SED fitting to GRAMS

models
(Sargent et al. 2011; Srinivasan et al. 2011)

4

Bolometric flux

-¢- Synthetic photometry
® Gaia
@® DENIS
® 2MASS
AlIWISE
® AKARI/IRC
® |RAS
AKARI/FIS
© Bad data (nofit) ®

* 0<o,/a<0.2
astrom_ex n<1.5

660 O-rich OH maser-less &
1 2214 C-rich & 204 OH/IRs

Geometric distance
(Bailer-Jones et al. 2021)

minosity
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Variability in Gala DR3 AGB star catalogue

l The Gala HR diagram .

’We built a clean

6f sample of O-rich
g 4 and C-rich AGB
= stars
- Or
3 L ]
g’ 2 L
g 4 O-rich OH maser-
2 of less and OH/IR
2 13_ stars occupy
g Ll similar locus, while
E 141 ® O-rich maser-less C'riCh stars are
< 6l * OH/IR well differentiated.

18 | | | | | | | Gaia 100pc

0 1 2 3 4 5 6 7 8 o

Gaia BP-RP colour (mag)
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Variability in Gala DR3 AGB star catalogue

| Enhancing the catalogue with variability properties '

Gaia DR3 epoch photometry: G-band with a cut at 20% in flux error

Gaic—DR3 285972842558042464 G P(d}=497
T T T T

Asymmetric cosine light curve model
(Jiménez-Esteban et al. 2021)

m(t;) = i+ ‘%cm(zm (1))

Period(duy;)
Gaia—DR3 285972842558942464 G ti—lo li—lo
Clo-083 ERSpIRSERANEE o 5 when 0 < 0 < f
C N » ] (ri) _—

=+ 1 when f< 50 <

rising branch =05 = SiBEE
f> 0.5 - shallower
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| Enhancing the catalogue with variability properties '

Gaia DR3 epoch photometry: G-band with a cut at 20% in flux error

4 G P(d)=497
T T

Asymmetric cosine light curve model
(Jiménez-Esteban et al. 2021)

m(t;) = i+ ‘%cm(zm (1))

1000 1500
Period {days)

Gaia—DR3 285972842558942464 G ti—lo f:‘_f(]
SO SERSTIELG o = when 0 < 120 < f
C N ] (ri) _—

/”\\ St + 1 Whenf< ! ’U <1

Y - 2101 O rich OH maser-less & S s
=1 1535 C-rich & 680 OH/IRs | shallower

\ J
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Variability in Gala DR3 AGB star catalogue

| Enhancing the catalogue with variability properties '
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Variability in Gala DR3 AGB star catalogue

Almost all O-rich
AGBs and 56% of the
C-rich are Mira-like
regular variables

GCaia—DR3 417000475011597568 G
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| Enhancing the catalogue with variability properties '

* O-rich maser-less
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Variability in Gala DR3 AGB star catalogue

| Enhancing the catalogue with variability properties '

Almost all O-rich

AGBs and 56% of the | . o ich maser-less :

C-rich are Mira-like |+ crich . :

regular variables " OH/IR - T T~ .
_Gala—DRS 417000475011597568 G | SRVs 2 - - . o N

Magnitud
§
solaa a1y lasgal

6500 7000 7500

°°°°°°° o 200 300 — T0D0™ =506= =66 = F00= =BOT- — 900 1000
4490 of the C-rich and few O-rich are Perio (d)

Low-Amplitude Semiregular variables
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Variability in Gala DR3 AGB star catalogue

| Enhancing the catalogue with variability properties '
l Mira-like regular variables '
e 1.3 mag
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Period distributions are similar for the three samples,
but the amplitude is typically smaller for C-rich AGB stars.
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Variability in Gala DR3 AGB star catalogue

| Luminosity of Mira-like regular variables '
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Luminosity distributions are very similar for all samples
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Variability in Gala DR3 AGB star catalogue

| Luminosity of Mira-like regular variables '
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Luminosity distributions are very similar for all samples
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Variability in Gala DR3 AGB star catalogue

| Luminosity of Mira-like regular variables '
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Luminosity distributions are very similar for all samples
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Variability in Gaila DR3 AGB star catalogue

l Conclusions '

« Using Gaia DR3 and the VO we have created a clean catalogue of
galactic AGB stars with O-rich (both with and without OH maser
emission) and C-rich chemistry.

* \We obtained the luminosity from SED model fitting and Gaia
parallaxes, and variability properties from Gaia light-curves.

* O-rich Gala samples with and without OH maser emission show
similar properties. C-rich sample only differs in Gaia colours and
variability amplitude.

« We cannot confirm the 3 mass-range evolutionary scenario
proposed from Magellanic Cloud AGB studies.
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Variability in Gaila DR3 AGB star catalogue

l Conclusions '

* Using Gaia DR3 and the VO we have creat d a clean catalogue of
galactic AGB stars with O-rich (both WI d without OH maser

emission) and C-rich chemistry
« \We obtained the luminosity f Wwodel fitting and Gala
parallaxes, and vari les from Gaia light-curves

|I|t>@
d without OH maser emission show
Ich sample only differs in Gaia colours and

€S

e O-rich Gaia sa
similar properties
variability amplitude.

« \We cannot confirm the 3-branches evolutionary scenario proposed
from Magellanic Cloud AGB studies.
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