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* Lithium is the heaviest element produced in Big Bang nucleosynthesis
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* Li abundance A(Li)
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Li 670.8 nm line

e Li abundance A(Li)
* |[sotopic ratio °Li/’Li
* Rotational velocity vsin(i)

* Radial velocity v,_4
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Li 670.8 nm line
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Synthetic spectra: radiative transfer

LTE
* Assume local thermodynamic equilibrium
* Held in deeper layers of the atmosphere




Synthetic spectra: radiative transfer

LTE

* Assume local thermodynamic equilibrium
* Held in deeper layers of the atmosphere
NLTE

* Relax assumption of LTE

* Held in surface layers of the atmosphere




State of the art synthetic spectra
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Li fit

* We use 3D NLTE synthetic spectra and 3 different fitting methods
* Fit: Li abundance, °Li/’Li, vsini, v,,4

residuals

Wang et al. 2021
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Li fit

* We use 3D NLTE synthetic spectra and 3 different fitting methods
* Fit: Li abundance, °Li/’Li, vsini, v,,4

* 99% MCMC errors

residuals

Wang et al. 2021
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* There is no second cosmological lithium problem J

* With new GCR modelling, there is strong
evidence for depletion of both °Li and “Li
through stellar physics (Fields & Olive 2022)

* The likely solution to the cosmological lithium
problem is stellar physics (Korn 2024)
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Summary
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* We find that there is no longer any
convincing evidence of °Li in very metal-poor 4
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* With new GCR modelling, there is strong
evidence for depletion of both °Li and “Li
*If current ISM measurements hold then they would

* There is no second cosmological lithium problem J
through stellar physics (Fields & Olive 2022) N —

* The likely solution to the cosmological lithium
once again rule out stellar physics

problem is stellar physics (Korn 2024)
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Results

Previous measurements

Wang et al. 2021
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with Fe
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Gaussian Process fitting doesn’t always work
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normalised flux

corrected flux

ESPRESSO residual interference pattern
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normalised flux

Wiggles in the continuum

* Periodic
* Not pixel dependent

* Changes a bit over time (maybe related to angle of telescope)
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K it

* vsini, v,,4 from K calibration line
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Fe fit

* vsini, v,,4 from Fe calibration lines
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Different flavours of spectral synthesis

LTE NLTE

* Assumes local thermodynamic * Does not assume local
equilibrium thermodynamic equilibrium

* Populations are given by * Populations depend on
Boltzmann distribution intensities at all wavelengths and

* Rate equations are given by locations

Saha distribution * Rate equations depend on
radiation field



Synthetic spectra: radiative transfer
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Radiation field compared to the local Planck function
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