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Satellite?

Fornax dwarf galaxy



.

5 ‘jIn a satell|te galaxy dwarf

o stars (V~22)

are out of reach at
nresent

maybe with ELT?
(at VLT >1llll mghts)

£ but see L| abundance of RGBs forthe
i globular cluster M54 connected to
-Sagittarius dSpb
(Mucclarell| et al 2014)
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. GaaEoceladus
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Vy [km/s] Vy [km/s]

'k.ine_mgti.c S_ig;ﬁatures (; an'qnt;'i‘ent: satellite 'th’ét.mer'ged with the Milky Way ;
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* Gaia-Encelal

- Chemical s‘ignatures of an ancient satellite jthat merged with ‘th.e Mjlky Way.

'APOGEE data. ~ . - SIS R 35 o 4
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 Chemical Evalution Model for Gaia-Encelaus

Helmi et al. (2018)

Ry —1.0 —0.5 0.0 0.5
Fe/H]

0.5 (

1.5 2.0 2.5 3.0

SFR [Moyr!]

9 g '.Vin.cenlb.'Spitoni.‘ Cé(ura et al. 2019
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o | : X Chemi.'cal[ evModel for ; ala-En Eéla’_ dus :

e Vincenzo et al. 2019 %

GIANTS X|. 20 Otiobre 2022



Comparison with the discs -

o Disk high-(l
Q Disk low a
Helmi et al. (2018)

+Spiton etal. 2019

0.0 105 110 115 120 , 3 Rt I MR
Age [Gyr] """ Vingenzoet al, 2019
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_ -Galah database - .

* dwarf stars.
“T>5700K:
log>3.65 -

Ve f:esputfi et al..2020 -.
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- Observational data of Lithium in Enceladus
*dwart stars.
< T>5700K-

log>3.65 -

Enceladus members
from GALAH - - ©

-30 -25 -20 -15 -1.0 -05 0.0
[Fe/H]

Ve f:esputfi et al..2020 -.
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- Observational data of Lithium in Encelads

* dwarf stars.
“T>5700K:
log>3.65 -

-

~ members -

- from BALAH @ - s
-members from - Enceladus -
~ Literature - ; | - |
ks b - .members

. SAGA Database: L ooy
JINA Database . -
Aguilera-Gomez+18.

2 éesputfi etal. 2020 -.
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- Observational data of Lithium in Enceladis

* dwarf stars.
“ T>5700K
log>3.65 -

-

- members <+

- from BALAH =€ -
.members from -
_Literature -

~Enceladus -
Y - .members
. SAGA Database: - et oo

- JINA Database. . -
Aguilera.l-G'qlﬁez+18-

", Cescuttiet 3. 2020 -
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- Observational data of Lithium in Encelads

 Mistars!

- members <+
- from BALAH =€ -

-
' >

Enceladus -
s - .members
-SAGADatabase'-- . 3 Bl B

- Jina Database. . -
| Aguilera‘l-G‘pmezH 8

Ve f:esputfi et al..2020 -.
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- Observational data of Lithium in Encelads

 Mistars!

- members <+
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- Observational data of Lithium in Encelads

 Mistars!

Li rich giant
1/93~17

- members <+
- from BALAH =€ -

-
' >

Enceladus -
s - .members
-SAGADatabase'-- . 3 Bl B

- Jina Database. . -
| Aguilera‘l-G‘pmezH 8

Ve f:esputfi et al..2020 -.
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AMBRE data .
“Guiglion+16*". *- . A

-1.25 -1.00 -0.75 -0.50
[Fe/H]

. ‘ Céscﬁtti&Molafo 2019.-
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thhIUm iol'lt.h:e. thin fdisc', ° -'.7 4

AMBRE data .
“Guiglion+16*-. *-

2.0
-150 -1.25 -1.00 -0.75 -0.50

[Fe/H]

. ‘ Céscﬁtti&Molafo 2019.-
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.. MainAssumptions - - -

»

" We consider :

. _. @ spallation (scaling Be in disc stars by Smiljanic+09)

® AGB production (Ventura+13)

“ Main producers of lithium are novae:

. o Effective yield of 1.8 10-5 Msun

~ ® Fraction of binaries=0.03 (constrained by observed nova rate)

- o Delay of 1 Gyr

- see also Grisoni+19, Romano+97

~GIANTS X|. 20 Ottobre 2022 -, .



CE of Lithium in the thin disc:

36 - yields +33% .
3.4 . BESt mOdEl :
yields -33% "

3.2

3.0

AMBRE data . ¥
“Guiglion+16*. *- |- B A AR R At

]
< 28
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24 ' o L g0 A :/‘ o * _ ' .

2.2

2.0
-150 -1.25 -1.00 -0.75 -0.50 -0.25 0.00

[Fe/H]
| . CescuttigMolaro 2019
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5 -'Asmgle burst ejects18 10 9Msun of l|th|um
*- (assuming 10°000 bursts) . |

_.This is compatible with Be detectlons in nova spectra
& -~6 10- 9Msun of Be > Li) s o

.. Tajltsu+15+16 Molaro+15 Izzo +18 ad Selvell|+18
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 Lithium in the Thick disc

AMBRE tata
* “Guiglion+16 -

: Molaro+.97

‘ ‘ C—éscﬁtti&Molafo 2019..
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Compared to
~the thip disc
.shorter time scale. -
 higher efficiency (x'3)
.3|m|lar to the uldest
mono-age

" poputations

scenario presented
in.Minchev+17
‘seealso Grisoni+17

GIANTS X[, 20 Otigbre 2022 .
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New CEM for Gaia Enceladus. .

-M_inimisation b,
approach.
based - *

" ori the MDF!
§0.4 | ‘

g% éesputti Etal._Zl]Z[] f
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‘New CEM for Gaia Enceladus:

Minimisation . :

vEnc (star formation efficiency) 1.3 Gyr ! apI}TOGCh

Mg (surface mass density) 2.0 My /pc? hased W
TEnc (peak of the infall law) 550 Myr :

oEnc (SD of the infall law) 1408 Myr o on the MDF'

parameter best value after minimization

VE',‘;'Z." (galactic wind efficiency) 5.0
Tg;’é-d (start of the galactic wind) 9019 Myr

TEne (end of the star formation) 5767 Myr Lo i S A

éesputﬁ etal. 2020
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‘New CEM for Gaia Enceladuis

Minimisation . °
approach. -~
based - * " . .
onthe MDF!

parameter best value after minimization

vEnc (star formation efficiency) 1.3 Gyr ! low SF eﬂ:|C|ency

MEgne (surface mass density) 2.0 Mg /pc?

TEnc (peak of the infall law) 550 Myr merg"]g 10 Gyr Ago

oEnc (SD of the infall law) 1408 Myr

vg'flz,‘l (galactic wind efficiency) 5.0 Stop SF 75 Gyr ago

T‘E‘:’:I'Ld (start of the galactic wind) 2919 Myr
TEnc (end of the star formation) 5767 Myr

6o éesputﬁ et al. 2020
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- Observational data of Lithium in Encelads

* dwarf stars.
“T>5700K:
log>3.65 -

-

~ members -

- from BALAH @ - s
-members from - Enceladus -
~ Literature - ; | - |
ks b - .members

. SAGA Database: L ooy
Jina Database . -
Aguilera-Gomez+18.

2 éesputfi etal. 2020 -.
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 CEM of GAIA-Enceladus

s Cescuﬁibilal. 202[]

- members <+
- from BALAH =€
. members from

_Literature -

. SAGA Database: -
- JINA Database .
Aguilera-Gomez+18
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- Conclusions for Gaia-Enceladus -

S The Lithium plateau is at the same level as in the Milky Way

o , .' We predict an upturn at metallicity [Fe/H]=-1.7

o) . _ Future spectroscopical follows-up will produce a statistical
.. sample and firmer conclusions can be drawn,

- ©GIANTSX| 20 Ottobre 2022,
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CE of Lithium in the thin disc:

3.6

4 , ' Best model - - -
3.2

3.0

AMBRE data .
“Guiglion+16*. - ..

]
< 28

2.4

2.2

2.0
-150 -1.25 -1.00 -0.75 -0.50 -0.25 0.00

[Fe/H]
| . CescuttigMolaro 2019
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