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Chemical

Do stars born together have a unique
chemical signature?

Are the chemical signatures different enough
to distinguish stars formed from different
molecular clouds?
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e High resolution spectra

e High signal-to-noise ratio
e Optical range (480 - 670 nm)




The experiment

e High resolution spectra: R > 47,000 || SNR >=40
e NARVAL @ TBL (Pic du Midi, France)
e HARPS @ ESO's 3.6m telescope (La Silla, Chlle)
o UVES @VLT (Cerro Paranal Chlle)
7 32

Clusters

189 stars




Visual interface + Python
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- The experiment
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Principal Component Analysis

‘t****

%
%
*
**:*** * o
N %

| 7 dimensions 2 dimensions



OC Principal Component Analysis

0.4l .. resanssnsanaans. ....... GiantS .....

Kk \ H} * %
*x X é* ;

Component 2
o
o
»*:
*1';&
; o
»
e
*
»
* %
e %
%%
. * 4 *
grﬂ*'
»

d
N
=
*
»
X
e
-

-04}). Warfs ............ ...... .o ................. -

-0.4 -0.2 0.0 0.2 0.4
Component 1




Mé67

0

195
1'6€
08¢
0°LZ
192
0°9¢
0°'s¢e
| 24
0wl
0°€d
| a4
0°¢¢c
1’1
0°0¢
0¥l
0°¢1
01T

| ! ! -
8
: v
[l egt .._ ......... . r.ﬂ .......... ."1
Al e 1 He o... -
IN} 3 IS B e
_OU . T.I..l. - lesscccomoclpccccngece -
=4 32 & 1 T e
12 . e
_CZ - ‘ - 1 ..... -
__LU I T.l. | I ...’... _
_LUI . % . e .1
|Af e 1| o«
WAL fee .
1L H HA .-
1ent ® i
1S} —ot .
| B e - e
|eNt - ——t - N i . 0 N
| 1 | | 1 | 1
vyMAN—Corfnme Q@ 1 o 0 o
coococococococo NN o = O O
L1 © @ © ©O O (yeaw)saul ‘wnN
[1 94/X] (uoisiadsip) [1 @4/X]

Element



M67

O

Il eg
Il A
| IN
| 0D
Il 24
21
| UW
114D
14D
I A
L
| 1L
Il 9S
| eD
|1S
| B

| BN |

. o - L
p
v....”
- l:l . - -
v o :
- H
- ' ....... . e -l
-« * -~ -
. ... ™ . .-
..... P " - ol
o o ‘!.1 ........ - T Ny AT, e
a e - -
M ™ 7
SPVTL DI
o
..| B i | e - - N
o g
s « .’ ..... - N T I
: g 4 |
2
;
. . - -

1

1

|

]

| 1 1

| 1 |

A A 12 dwarf

m--m 8 subgiant R
V--¥ 9O turn-off star

N e

TMNHOHNM
OCOOCOOOO0O0O

[1 24/X]

<+ O
o N
| ©

(uoisiadsip) [

0.15He -@ 8 giant

0.10H

0.05}

=
<
o

94/X]

1°9S
T'6€
08¢
0°LC
192
0°9¢
0S¢
T'vc
0'vc
0'€c
| a4
0°¢¢c
T'1c
0°0¢
Ovt
0¢ct
01t

(ueaw) saul| "wnN

Element



Chemical o0 -
Do stars born together have a unique |
chemical signature?
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Principal Component Analysis
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Component 2

Principal Component Analysis
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Chemical -

~ Are the chemical signatures different enough
to distinguish stars formed from different
molecular clouds?
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