The 12CJ/13C isotopic ratio at the
dawn of chemical evolution
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1-Introduction: The First Stars
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~9.2 billion years: Sun, Earth, and solar system have formed

~13.7 billion years: Present
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1-Introduction: The First Stars

Are CEMP-no stars
pristine descendants
of the First Stars?

~9.2 billion years: Sun, Earth, and solar system have formed

~13.7 billion years: Present




2-CEMP-no stars
Follow-up with ESPRESSO
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3- The carbon isotopic ratio 12C/13C
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4- Results: a new picture on 12C/13C
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5- Summary

We probed the early universe through CEMP-no stars to
comprehend chemical evolution.

We employ the unique ESPRESSO instrument for binarity
testing and carbon-13 measurements.

We have shown that CEMP-no stars, regardless of their
binary nature, exhibit high 12CJ/13C ratios when they
possess lower metallicity.

We conclude that these stars manifest the original
composition of the molecular clouds from which they
originated.
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The First Stars

low mass stars
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The First Stars
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The Early Universe

Life
Theorist predictions Figure from Tilman Hartwig Expectancy

no claim on completeness |(Gyr)

Bromm+02

Abel+02
Omukai+03
hkubo+09

0]
Stacy+10
Clark+11

Greif+11

Yoshida+06
Hirano+14

Omukai+01
McKee+08

Susa+14

Hirano+17

Stacy+12
Dopcke+13
Stacy+16

=
=
0
=
S
dJ
o
c
@©
- =
"
7
©
£

- Hartwig+15a

2000 2002 2004 2006 2008 2010 2012 __2014 2016
year of publication v

Hartwig, Starkenburg



ion

[xap] eouepunge anwyjiebo

The solar compos

60

A,
@
E
S
(S
8
£
8
<

40

Asplund+ 2009



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28

