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1285 HR spectra, 379 Classical Cepheids da Silva+23

Face On view Spectrograph  N. of spectra N. of stars Resolution Coverage [A]
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(currently the farthest with HR spectrum!)
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1285 HR spectra, 379 Classical Cepheids da Silva+23
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NLTE spectral analysis

pySME -+  NLTE grids
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Synthesis of 40 lines (Fel, Fell, Til, Till)

uves00l_new.txt
feros002 txt
stella243.txt
harps183 txt

NLTE atmospheric parameters 1 iSpec = S. Blanco-Cuaresma | (A NARVAL Sum b

5689.5 5690.0 5690.5 5691.0 5691.5 5692.0 5692.5
wavelength ( A))




Iron gradient

[Fe/H]

0.5

0.0

-0.5

[Fe/H] = —0.060+0.002 Ry/kpc + 0.57+0.02

- Genovali+14
L . 4
__ O.. oo Y __
: o~ i
L @ Luck & Lombert (2011), Luck et ol. (2011), Szilodi et ol. (2007), Yong (2006) os ® % - -
L @ multi—epoch met. estim, UVES P82+P89 ¢ . -
- @ uptodate met. estim, UVES P82 . E
I @ uptodate met. estim. FEROS o -
L @ Genovali et al. (2013) — single—epoch UVES P82 .
L © Lemasle et al. (2007, 2008) —
L @ Romoniello et al. (2008) -
0 5 10 15 20

R [kpe]




Iron gradient

[Fe/H]

0.5

0.0

-0.5

@ Genovali et al.
Lemasle et al.

E

[Fe/H] = —0.060+0.002 Ry/kpc + 0.57+0.02

© Luck & Lombert (2011), Luck et ol. (2011), Szilodi et ol. (2007), Yong (2006)
® multi-epoch met. estim, UVES P82+P89

@ uptodote met. estim, UVES P82

@ uptodote met. estim. FEROS

2013) - single—epoch UVES P82

2007, 2008)
© Romaniello et al. (2008)

Genovali+14

0

5

10
R [kpe]

N
(@]

Iron

8.2

8.0

7.8

7.6

74

7.2

7.0

6.8

6.6

GAIAR>0

Luck+18

. }HK Cas .

d(lron)/dR = -0.0395 +/- 0.0023 |

5

10 15

Galactocentric Distance (kpc)

20

25




Iron gradient

[Fe/H]

0.5

0.0

-0.5

-~ [Fe/H] = —-0.060+0.002 R;/kpc + 0.57+0.02 G . 1
- enovali+14 |
- . ~
- .o -
: PP :
-,
: =2 o
L @ Luck & Lombert (2011), Luck et ol. (2011), Szilodi et ol. (2007), Yong (2006) os ® - % =~ _ —
L @ multi—epoch met. estim, UVES P82+P89 ¢ . -
- @ uptodate met. estim, UVES P82 . ]
I @ uptodate met. estim. FEROS o -
L @ Genovali et al. (2013) — single—epoch UVES P82 .
| Lemasle et al. (2007, 2008) —
| @ Romaniello et al. (2008 -
0 5 10 15 20
R [kpe]

Iron

8.2

8.0

7.8

7.6

74

7.2

7.0

6.8

6.6

GAIAR>0

Luck+18 _

{HK Cas

d(lron)/dR = -0.0395 +/- 0.0023 |

10 15

Galactocentric Distance (kpc)

20

25

[Fe/H] = (-0.041 = 0.003) R + (0.32 = 0.02)
[Fe/H] = (=0.907 = 0.046) log (Rg) + (0.81 + 0.04)

o Cepheids i . i
¥ Open clusters da Silva+23 :
5 10 15 20 25 30

oW U Oy

Age [Gyr]




Iron gradient

[Fe/H] = —0.060+0.002 Ry/kpc + 0.57+0.02

Genovali+14 -

0.5 - . —
— 0.0 - ce .
I o 0o 9% . -
3T L ;
—0.5 [ Luck & Lombert (2011), Luck et ol. (2011), Sziladi et ol. (2007), Yong (2006) os ® - % = - C_) _-
L @ multi—epoch met. estim, UVES P82+P89 ¢ o -
- @ uptodate met. estim, UVES P82 . ]
I @ uptodate met. estim. FEROS o _
L @ Genovali et al. 52013) — single—epoch UVES P82 4
—1.0} © Lemasle et al. (2007, 2008) ]
7L @ Romaniello et al. (2008 -
0 5 10 15 20
R [kpe]
0.5F [Fe/H] = (-0.041 = 0.003) Rg + (0.32 = 0.02) i 6
[Fe/H] = (—=0.907 £ 0.046) log (Rg) + (0.81 £ 0.04)
5
=
o 4 >
= S
£ 3 g
<
] 2
Cepheids ! ]
—-1.0t ° ep . ]
¥ Open clusters da Silva+23 : 1
5 10 15 20 25 30

8.2

8.0

7.8

7.6

74

Iron

7.2

7.0

6.8

6.6

Luck+18

}HK Cas .

GAIAR>0

5 10 15 20 25

Galactocentric Distance (kpc)

[Fe/H] [dex]

e
U|.I T

-0.071+0.003
.588x0.029

®R
nn
=]
® ® ® O O
:
-]
w
Illll\\\\‘\\\llllllll

Rgc [kpc]

Trentin+24



[Fe/H]

0.5

0.0

-0.5

[ ]
Iron gradient i
Luck+18
L 1 L 1 80 I -‘-. }HK Cas ] |
- [Fe/H] = —0.060+0.002 Ry/kpc + 0.57+0.02 . . 78 I'Jgt w
- Genovali+14 - T
L o - 76 - i
. : S T4r 1168 — =
~ oo 0 . ] iron gradient is now well = »% [ =R
: R . established! 72r  IBCAd ¥
[ 0 Luck & Lombert (2011), Luck et al. (2011), Sziodi et ol. (2007), Yong (2006) . Ta- R . . . el
: :Eﬁputgg;%gof%:tfn:;.ﬁsfégmgggzgg;szfp"s; o (2007 Yorg et. M T ...but still uncertain in o
[ @ Canovol of ol ?36?3) - single-epoch UVES P82 ¢ : the mnner and outer dlSC GAIA >0 d(Iron)/dR,, = -0.0395 +/- 0.0023
| Lemasle et al. (2007, 2008) — 6.6 ¢ .
| @ Romaniello et al. (2008 - L . L .
1 L 5 10 15 20 25
0 5 10 15 20 o
Rg [kpc] Galactocentric Distance (kpc)
0.5k [Fe/H] = (~0.041 + 0.003) Rg + (0.32 + 0.02) ] 6 0.5- e _ (‘m' : 00;3 e R21 .
[Fe/H] = (~0.907 + 0.046) log (Rg) + (0.81 + 0.04) I ¢ 8= 05880020 © T23 ]
5 ) 0‘0__ L i
= |3 i e HARPS ]
4 > ||= r ™ ]
Q i -0.5- g
0 [ -
3 jc;) =) i i
—-1.0- ]
1 2 r ]
. ¥ ] C ® ]
~1.0p ¢ GCephelds da Sil ] 1 ~1.5—— g1z 16 20 21 " 28
i i ‘Open (:.lustlersl | . . .a Sl Va+23 ] Rgc [kpcl
10 1 20 25 30 .
S S Trentin+24




Finanziato Ministero . -
dall'Unione europea dell’Universita Italiadomani

PIANO NAZIONA

NextGenerationEU e della Ricerca BRISRESLS O A Eienza

Iron gradient " 4

[Fe/H] =(—0.056+0.002)Rsc + (0.385+0.022) @ ccs

0O ©OCs (age=500Myr)
= Lin fit

[Fe/H] = —0.060+0.002 Ry/kpc + 0.57+0.02

Genovali+14

® Luck & Lambert (2011), Luck et al. (2011), Sziladi et al. (2007), Yong (2006)
L L . L

N
o

10
Rg [kpc]

MSE: 0.016

Residuals

d(lron)dRg = -0.0395 +/- 0.0023

15 20 25
Galactocentric Distance (kpc)
Rac [kpcl

[Fe/H] = (-0.041 £ 0.003) Rg + (0.32 + 0.02)
[Fe/H] = (=0.907 + 0.046) log (Rg) + (0.81 + 0.04)

i SZZ:eci?ussters da Silva'l' 2 3

25

-0.071%0.003
.588+0.029

[Fe/H] [dex]

|
=
=)

Trentin+24

|
=
]

Rec Tkpel] Nunnari+ (in prep.)




Finanziato . Ministero . -
dall’'Unione europea % dell’Universita Italiadomani

PIANO NAZIONALE

NextGenerationEU == e della Ricerca B ANSRESI O Eienza

[Fe/H] = —o,oso::\ovzoz Ro/epe + 0.6720.02 | Iro n gradient

[Fe/H] =(—0.056x0.002)Rs- + (0.385x0.022) @ ccs
0O ©OCs (age=500Myr)
= Lin fit

Genovali+14

® Luck & Lambert (2011), Luck et al. (2011), Sziladi et al. (2007), Yong (2006)
L L . L

10
Rg [kpc]

[Fe/H]

MSE: 0.016

Residuals

d(lron)dRg = -0.0395 +/- 0.0023

10 15 20 25

Galactocentric Distance (kpc)

Ree [kpc]

[Fe/H] = (-0.041 £ 0.003) Rg + (0.32 + 0.02)
[Fe/H] = (=0.907 + 0.046) log (Re) + (0.81 + 0.04)

[Fe/H] =(—1.370+0.035)log(Rgc) +(1.168+0.034) @ ccs

O OCs (age<500Myr)
— Luog fit
— LOWESS

Age [Gyr]

i SZZ:eci?ussters da Silva'l' 2 3

25

MSE: 0.015

.071x0.003
.588+0.029

e e e 0 0|

[Fe/H] [dex]
Residuals

:

“ITrentin+24

1 8

24 30
Rec kpel Rac [kpc] Nunnari+ (in prep.)




Finanziato Ministero .
“ dall'Unione europea dell’Universita - lOllldl1l
NextGenerationEU & e della Ricerca BY RIFRES
I dient

[Fe/H]
[Fe/H]
[Fe/H]
[Fe/H]

.370£0.035)l0g(Rec) + (1.168+0.034) Thi
.907+0.046)log(Rec) + (0.810+0.040) I3 /stady
.071+0.003)Reac + (0.588+0.029) ds23
1051+0.002)Rec + (0.459+0.020) T24

0
OOOH

Consistent around solar R Ree [kpcl]

Disagreement for Rg¢c = 17kpc : [Fe/H] = (—1.370%0.035)log(Rac) + (1.168+0.034) ® cc

O OCs (age<500Myr)
— Luog fit

— | DWESS

MSE: 0.015

Residuals

24 30
Rac [kpc] Nunnari+ (in prep.)




Italiadomani

PIANO NAZIONALE
Di RIPRESA E RESILIENZA

dall'Unione europea 2 % dell’Universita

Finanziato : Ministero
NextGenerationEU e della Ricerca i

. ——
1 [Y/H] =0.15-0.030 R,
[Y/H] = 0.37-0.055 R,
YON » R
LIIT o
LII =
[Na/H] = 1.00-0.072R, LEM »

[Na/H] = 0.79-0.052R this study »

: 1 e

h =
i To-% LEM=
Ty oo o this study

£

! I
[La/H] = —0.02+0.004 &,
[La/H] =0.21-0.020R,
o

[Al/H] = 0.83-0.073 R,
[A1/H] = 0.64-0.055 R,
t |
—t—————
[Ce/H] = —0.03+0.008 R,
[Ce/H] = 0.20-0.024 B,

o

. -

v@g’@'.';%‘o—o‘a—- ————
LS

[Mg/H] = 0.47—0.039 R,

[Mg/H‘] =0.56-0.045R,

o

' | ' ' ' ' |

—

[Nd/H] = —0.03+0.006 R,
[Nd/H] = 0.24—0.025 R,

o

[si/H] = 0.68—0.055 R,
[Si/H] = 0.59—0.049 R,
| | | = il il

g L
b

[Eu/H] =0.16—0.014 R,

, [Fu/H] =0.80-0.031R,

[Ca/H] = 0.3420.029R,
[Ca/H] = 0.42-0.039R,
L | L 1 f f |

5 10
Galactocentric distance [kpc]

Galactocentric distance [kpe]

Genovali+15 da Silva+16




Finanziato : Ministero -
dall'Unione europea ¥z 5 dell’Universita omani
NextGenerationEU g e della Ricerca SX'ORELienza

Present chemical gradients

YON
7 LI o
i . : LIT x
[ [Na/E]=1.00-0.072R, LEM »

[ [Na/H]=0.79-0.052R, this study =

o

1 e
h =
T ---~_u LEM+
o this stiudy

| L L L L |

—
[La/H] = —0.02+0.004 &
[La/H] = 0.21-0.020 R,

o

. R

|||!;.||

[ [al/H] = 0.83-0.073 R,
1 [ [Al/H] = 0.64-0.055 &,

e
+

[
——+—+—+—+—

[Ce/H] = —0.03+0.008 R,
[Ce/H] =0.20-0.024 R,

a

H

]

[ [Mg/H]=0.47—0.039R,

[ [Mg/H‘] =0.56-0.045R,

L L L L B 3

' | ' ' ' ' |
—
[Nd/H] = —0.03+0.006 R,

[Nd/H] = 0.24—0.025 R,

[ [Si/H] =0.68-0.055R,

| [51/1] = 059-0.049 R,

T T TR T

t c v e v bea ol

|
—+—+—+—+—

[Eu/H] =0.16-0.014 R,

[Eu/H] = 0.30-0.031 R,

TR T

[ [Ca/H]=0.3420.029R,
[ [Ca/H‘]:O.il?—D‘OSQRG |

5 10
Galactocentric distance [kpc]

10 15
Galactocentrie distance [kpel

Genovali+15 da Silva+16 SRRV

Rgc [kpe]

Clear negative gradient for Trentin+24
most of the elements
Limitation to < 18kpc

PENENEN BN RS AR
15 20
Rge [kpc]

T T




Finanziato = Ministero . -
dall'Unione europea 3 dell’Universita i Italiadomani

NextGenerationEU 4 > e della Ricerca

PIANO NAZIONALE
Di RIPRESA E RESILIENZA

Chemical gradients for Mg, Si, Ti, Ca, O, S, Na, Al, Cu, Mn
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Age effects
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