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What do we know:

Table 10. Muclide abundances 4.56 Ga ago (normalized to N(51) = 10" atoms)
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Isotopes:

Li(z=3) — 2 (11)
C(z=6) — 2 (13)
O(z=16) — 3 (13)
Si(z=14) — 3 (21)
Ti(z=22) — 5 (21)
Cs(z=55) — 1 (39)



Lithium-6 + Neutron = Tritium + Helium-4
Gain of 4.8 MeV Per Reaction

Lithium-7 + Neutron = Tritium + Helium-4 + Neutron
Loss of 2.5 MeV Per Reaction



Different origins:
OLI — spallation reaction

71.1 — BB, stellar interiors
12C — triple alphaprocess

13C -nuclear fusion on late stages

—4Ti and *"Ti are formed during explosive oxygen
and silicon burning, respectively, in SN types II and Ia;

— 4871 is formed by explosive Si burning in type II SN;

— 4971 is formed by the explosive Si burning in type II

SN

510 LI R . L4 L . - O
— %971 is formed in nuclear burning in type Ia SN.



It 1s a very hard task to determine T1 isotopic ratios
from the analysis of atomic lines because different isotopic
lines have small isotopic shifts, see Kobayashi et al. (2019)

and references therein. The broadening of spectral lines by
macroturbulence in the stellar atmospheres as well as any
notable rotation of stars almost prevents us from separating
the atomic spectra of different isotopes (Tennyson 2019).




Atomic lines:

Very hard task:
Example of 6Li/7Li
EPE?.?EE 0.000 -0.428 7Li
6707.768 0.000 -0.206 7Li
6707.9067 0.000 -0.808 7Li
6707.968 0.600 -1.507 7Li
6707.919 0.000 -0.808 7Li
6707.920 0.000 -0.808 7Li
6707.920 0.000 -0.479 6Li
6707.923 0.000 -0.178 6Li
6708.069 0.000 -0.831 6Li
6708.070 0.000 -1.734 6Li
6708.074 0.000 -0.734 6Li
6708.075 0.000 -0.831 6Li



o
w©

Residual Flux

y

g
[

0.8 LA
\S L HD224538 —
0.75 vsini=5.0 km/s, a=0.0
: vsini=5.0 km/s, a=0.35, 'Li=100%
vsini=5.0km/s, JLi=95% ———
vsini=4.0km/s, Li=90%
D? ] 1 ] ] ]

6707.2 67074 67076 6707.8 6708 6708.2 6708.4 6708.6
Wavelength (A)

A&A 611, A27 (2018)
OL: 10.1051/0004-6361/201731547 tronomy

© ESO 2018 Astrophysic

A detailed study of lithium in 107 CHEPS dwarf stars

Ya. V. Pavlenko'-2, J. S. Jcnkins}'ﬁ 0. M. l\a';myukl, H. R. A. Jones?, B. M. Kuminsk}",
A D T vnbheli ]l o amd T A VWalrrmgriee l




Molecular spectra
Violecular N

Energy Levels
ie., typically AE,_ >> AE ;, >> AE

Different electronic stakes
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Central temperature vs. Age
(Chabrier & Baraffe 2000)
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Good molecular data are of
crucial importance for us.

II. CO bands
at 2.3 micron.
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Arctur (K2 III)
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II1. 13C and 180 in
T CrB

Accretion disk




Pavlenko, Yakiv V.: Yurchenko, Sergei N.; Tennyson, Jonathan
Analysis of the first overtone bands of isotopologues of CO and 510 in
stellar spectra. 2820, A&M, 633A, 52.

Figure 4. The fit to the first overtone CO bands; the wavelength ranges

highlighted by the short lines were omitted from the analysis for reasons

discussed in the texL
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S10 1-st overtone bands



IV. 81 isotopes
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V.12C/13C in globular clusters

s M71: [Fe/H] = -0.7
s M5: [Fe/H|= -1.2
m M13: [Fe/H|= -1.4
s M3: [Fe/H|= -1.6




Table 2. Derived values for [C] and 12 C/ 30 are given, Values of metallicity, temperature and gravicy are
taken from Alonso =t al. {1999, 2000). Data was also taken of i81 in M5 and [-21 and TV-59 in M13, howevar,
the 5/ of the daca is rather poor and so daca for these objects is not included. Cluster non-members as
determined by proper motions studies are given in icalics.
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[sotopic ratios 12C/!2C in giants of different clusters.

Two giants with 12C/13C = 90 are not showed to simplify the plot.
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VI. Ti isotopogues
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Fig. A.2. Comparison of fits to the observed TiO features in the x2 spectral range in GJ 15A (left panel) and GJ 15B (right
panel) using line lists of different authors. Here solar isotopic ratios of Ti were adopted.




Conclusions

We use the most accurate spectroscopic
molecular inputs because modern observations
provide the real challenge in the quality and
quantity of the perfect observational data.



Astronomy often progresses amoeba-
like: the advance in one pseudopod

may not move the animal very far, but
permits other parts to advance in
their turn and can reveal portions of
the organism that are in danger of
being left behind.
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