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The cosmological lithium problem is a major discrepancy between Big Bang Nucleosynthesis predictions and stellar observa-
tions. This study addresses this problem by measuring lithium abundances in warm, metal-poor dwarf stars to investigate the
Spite Plateau. In this paper, we measure the Spite Plateau in warm, metal-poor dwarf stars using GALAH DR4 and Bayesian
regression. After applying quality cuts to the data to isolate warm, metal-poor dwarf stars, we analyze lithium abundance
compared to metallicity using the Bayesian regression code ROXY, which also accounts for uncertainties in Spite Plateau data.
This allows us to infer the slope, intercept, and scatter of Spite Plateau stars across varying metallicity cuts. Across all metallicity
cuts between [Fe/H] < –1.3 and [Fe/H] < –1.7, the slopes remain consistent with zero within their uncertainties, suggesting that
the data are consistent with a flat Spite Plateau. These findings suggest that even with modern surveys and Bayesian modeling,
the oldest stars exhibit nearly constant lithium abundances that remain significantly lower than the values predicted by Big
Bang Nucleosynthesis. Specifically, the inferred lithium abundances remain approximately 0.6 dex lower than the primordial
abundance predicted by standard BBN models, which continues to be an open problem in cosmology and stellar astrophysics.
The study provides new constraints on the Spite Plateau using modern surveys and advanced Bayesian methods, contributing to
our understanding of early-universe nucleosynthesis.
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Introduction

Big Bang Nucleosynthesis (BBN) occurred during the first
few minutes after the Big Bang, when the universe was hot
and dense enough for nuclear reactions to form the lightest ele-
ments, including hydrogen, helium, deuterium, and lithium1,2.
During this period, the temperature of the early universe de-
creased as the universe expanded. A useful approximation for
the temperature evolution is

T ∼ 1MeV
(

1s
t

)1/2

(1)

This relation shows why BBN was limited to a short time
window. At early times, the universe was too hot for nuclei to
remain stable because photons were able to break them apart3.
Later, the universe became too cool for nuclear reactions to
continue efficiently. Therefore, lithium production depends
more on the expansion rate, temperature, baryon density, and
the nuclear reaction network active during this short period.
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The expansion rate of the early universe is described by the
Friedmann equation1,

H2 =
8πG

3
ρ (2)

where H is the Hubble expansion rate, G is the gravitational
constant, and ρ is the total energy density of the universe. Dur-
ing this era, when there were large amounts of radiation, rela-
tivistic particles such as photons and neutrinos dominated the
energy density, causing

ρrad ∝ a−4 (3)

where a is the scale factor of the universe3. This matters for
lithium because the expansion rate controls how long nuclear
reactions occur before the universe becomes too cool. If the
universe expands too quickly, reactions can stop earlier, and
if it expands more slowly, the reactions can continue longer.
Therefore, the expansion history helps determine the predicted
primordial abundance of lithium.

The baryon density is another key value in BBN calcula-
tions. Modern measurements of the cosmic microwave back-
ground, especially from the Planck mission, provide precise
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constraints on the baryon density of the universe4. When this
baryon density is included into standard BBN models, the pre-
dicted primordial lithium abundance is approximately1,

A(Li) = log10

(
NLi

NH

)
+12 ≈ 2.7 (4)

However, observations of old, warm, metal-poor dwarf stars
typically find lithium abundances closer to5,6.

A(Li)≈ 2.1 (5)

This difference of roughly 0.5–0.6 dex, or a factor of about
2 - 3, is known as the cosmological lithium problem. The
problem is especially important because deuterium and helium
generally agree well with standard BBN predictions, while
lithium remains significantly lower than expected7. Another
side of this problem is the observational side, which is con-
nected to the Spite Plateau. The Spite Plateau can be defined
as the nearly constant lithium abundance observed in warm,
metal-poor dwarf stars across a range of low metallicities5,6.
These stars are useful because they are among the oldest stel-
lar populations and formed before significant chemical enrich-
ment of the Milky Way occurred8. Warm dwarf stars are also
less affected by lithium depletion than cooler stars or evolved
giants, making them important for tracing the amount of early
lithium abundance6,9.

One possible explanation for the lithium discrepancy is stel-
lar depletion. In this scenario, the stars originally formed with
higher lithium abundances, but processes such as atomic diffu-
sion, gravitational settling, and turbulent mixing gradually re-
duced the lithium observed at the stellar surface10,11. Models
that include diffusion and turbulent mixing typically predict
lithium depletion of approximately 0.15 - 0.30 dex12. A de-
pletion correction of 0.15 - 0.30 dex would raise an observed
plateau value of A(Li) ≈ 2.1 dex to approximately 2.25–2.40
dex, reducing but not eliminating the gap with the BBN pre-
diction of A(Li) ≈ 2.7 dex.

In this paper, we test whether the observed lithium abun-
dances of warm, metal-poor dwarf stars in GALAH DR4 are
consistent with a flat Spite Plateau. Gaia DR3 is used for pho-
tometric and astrometric validation of the stellar sample13,14,
while GALAH DR4 provides the values of lithium abun-
dances, metallicities, effective temperatures, and surface grav-
ities used in the analysis15,16. The objective of this study is to
measure the lithium-metallicity relationship in warm, metal-
poor dwarf stars and quantify the Spite Plateau using Bayesian
regression.

This study is limited by the number of extremely metal-poor
stars available in GALAH DR4 and by the decreasing sample
size below [Fe/H] < –1.8, which prevents a more reliable sta-
tistical analysis at lower metallicities. By measuring the slope,
intercept, and intrinsic

scatter of the plateau, we compared the observed lithium
abundance with previous Spite Plateau measurements and
with the value predicted by standard Big Bang Nucleosynthe-
sis. This comparison provides additional observational con-
straints on the cosmological lithium problem and helps evalu-
ate whether stellar depletion processes can plausibly account
for the discrepancy.

Methods

To analyze the relationship between lithium abundance and
metallicity in dwarf stars, we used data from both Gaia DR3
and GALAH DR4 surveys. We created Hertzsprung-Russell
and Kiel diagrams to verify our sample and the evolutionary
state of the selected stars, and an A(Li) versus [Fe/H] plot to
examine the lithium-metallicity relationship. We first verified
that the selected stars were warm dwarf stars that satisfy the
Spite Plateau. Using data from Gaia DR3, the photometry and
parallaxes were used to construct a Hertzsprung–Russell dia-
gram, which allowed us to identify stars in the main sequence
and exclude giant stars. Because giant stars can experience
more lithium depletion9, excluding them from the main sam-
ple helps us ensure that the observed lithium abundances are
less affected by stellar depletion which makes the main sam-
ple more useful to comparing values with primordial lithium
predictions.

We also created a Kiel diagram, which plots surface grav-
ity, logg, against effective temperature, Te f f . In this study,
the Kiel diagram is used to verify that our cuts selected warm,
metal-poor dwarf stars appropriate for a Spite Plateau analy-
sis. Since dwarf stars have higher surface gravities than gi-
ants17, the Kiel diagram helps confirm that the selected stars
satisfy the dwarf-star criteria used in the analysis. Together,
the HR and Kiel diagrams verify that the final sample of stars
are classified in the warm dwarf region, which is important be-
cause warm dwarf stars are believed to preserve lithium abun-
dances closer to their initial values.

Data

This study used Gaia DR3 and the GALAH DR4 catalog
because the two surveys pro-vide complementary informa-
tion. Gaia DR3 provides astrometric and photometric mea-
surements used to construct Hertzsprung–Russell and Kiel di-
agrams for sample validation. GALAH DR4 provides the
spectroscopic quantities required for the lithium analysis, in-
cluding lithium abundance, metallicity, effective temperature,
surface gravity, and measurement uncertainties. Using both
surveys allows the sample to be verified while also providing
the spectroscopic quantities necessary for the analysis of the
Spite Plateau stars with Bayesian regression.

2 | © The National High School Journal of Science 2026



To construct the Hertzsprung–Russell diagram, we down-
loaded measurements from Gaia DR3 including apparent
magnitude and BP–RP color. Surface gravity and effec-
tive temperature used in the Kiel diagram were taken from
the GALAH DR4 survey. From this, we were able to cre-
ate graphs of Absolute Magnitude against Color Index, logg
against logTe f f , and logTe f f against Color Index. Using
the apparent magnitudes in Gaia’s measurements, the absolute
magnitude for each star was calculated using the equation18,

MG = mG +5−5log10

(
1000

ϖ

)
(6)

where ϖ is measured in milliarcseconds. The uncertainty
in absolute magnitude was estimated through standard error
propagation. Assuming the uncertainty in apparent magnitude
is negligible compared to the parallax uncertainty, the propa-
gated uncertainty in absolute magnitude is

σMG =
5

ln(10)
σϖ

ϖ
(7)

where ϖ is the Gaia parallax and σϖ is the parallax un-
certainty. To improve the reliability of the Gaia sample, we
required positive parallaxes and RUWE<1.4, which reduces
the inclusion of stars with unreliable data. The parallax un-
certainty and an additional parallax precision threshold were
not imposed because Gaia DR3 was used primarily for sam-
ple validation and visualization rather than as a direct input
to the Bayesian lithium regression, so this data would not af-
fect the Spite Plateau slopes. To confirm that our sample con-
sists primarily of main-sequence dwarfs, we first created the
Hertzsprung–Russell diagram. The HR diagram graphs intrin-
sic luminosity as a function of color index and allows us to
distinguish dwarfs from giants19. Figure 1 shows the HR dia-
gram produced from the Gaia data.

To further confirm that we have only selected dwarf stars,
we examine the Kiel diagram (Figure 2), which plots surface
gravity against temperature. Dwarfs have a higher surface
gravity, which confirms our data cuts17.

The primary results are derived from GALAH DR4 mea-
surements after additional cuts were made. The GALAH DR4
survey helped provide us with data on metallicity, effective
temperature, surface gravity, and lithium abundance15,16. To
keep our stars reliable, we made specific quality cuts such as,
flag sp = 0, flag fe h = 0, flag a li = 0, snr px ccd3 > 30, logg
> 3.65, [Fe/H] < –0.8, and Te f f > 5850 K. These filters en-
sure that only high-quality dwarf stars are included in our data,
so our predictions can be more precise.

The GALAH DR4 columns used in this analysis were a li
for lithium abundance, fe h for metallicity, Te f f for effective
temperature, logg for surface gravity, e fe h for metallicity
uncertainty, and e a li low and e a li upp for lithium abun-
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Figure. 1 Hertzsprung–Russell diagram created from the Gaia DR3
sample. The x-axis shows the BP–RP color index, while the y-axis
shows absolute magnitude MG. The main sequence is visible and
shows that giant stars were removed.
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Figure. 2 Kiel diagram (logg vs Te f f ) of the Gaia DR3 sample. The
high surface gravities show that the stars align with dwarf properties.

dance uncertainties. Additional quality-control columns in-
cluded flag sp, flag fe h, flag a li, and snr px ccd315,16.

Table 1 summarizes the amount of stars remaining after we
imposed each filtering cut used to construct the final warm,
metal-poor dwarf sample from GALAH DR4. Each succes-
sive cut removes stars that may add more uncertainties to the
analysis. In particular, the temperature, surface gravity, and
metallicity cuts isolate warm, metal-poor dwarf stars that are
expected to preserve lithium abundances closer to their pri-
mordial values.

The filtered sample was then used to examine the relation-
ship between A(Li) and [Fe/H]. This can provide additional in-
sight into stellar evolution and the cosmological lithium prob-
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Table 1 Filtering pipeline used to construct the final warm, metal-
poor dwarf sample from GALAH DR4

Filter Applied Stars Remaining
Initial GALAH DR4 sample 773,170
parallax > 0 773,170
flag sp = 0 567,913
flag fe h = 0 472,579
flag a li = 0 236,118
snr px ccd3 > 30 235,810
MG > 1.5 180,320
logg > 3.65 153,221
Teff > 5850 K 81,789
[Fe/H]<−0.8 157

lem.

Identifying Spite Plateau stars

To isolate our sample Spite Plateau stars, we first filtered
through the data for dwarf stars that met the requirements to
be classified as a warm, metal-poor dwarf. These stars were
selected using logg > 3.65, MG > 1.5, Te f f > 5850 K, and
[Fe/H] < –0.8. The stars in this category are usually warm
and metal-poor, which helps us analyze our data more accu-
rately. Warm stars tend to experience less lithium depletion,
meaning their current lithium abundance is closer to the pri-
mordial value than other stars20,21. The initial sample was
first restricted to warm, metal-poor dwarf stars using [Fe/H]
< –0.8. This cut defines the master sample used throughout
the study. Bayesian regression was then performed on pro-
gressively lower metallicity cuts at upper limits [Fe/H] < –
1.3, –1.4, –1.5, –1.6, and –1.7. These cuts were chosen to
isolate increasingly metal-poor stars while maintaining suffi-
cient sample sizes for plausible data analysis. Comparing the
regression results across multiple metallicity thresholds also
allows us to evaluate the reliability of the inferred slope and
identify the metallicity range where GALAH DR4 can reli-
ably constrain the Spite Plateau.

After applying all quality cuts, the final sample contained
157 warm, metal-poor dwarf stars, and the number of stars de-
creased rapidly at lower metallicities. Because the sample size
became very small below [Fe/H] < –1.8, the primary Bayesian
regression analysis was restricted to metallicity cuts between
[Fe/H] < –1.3 and [Fe/H] < –1.7.

Table 2 summarizes the data at each metallicity cut where
N is the total number of Spite Plateau stars that meet all the
cuts, median Te f f (K) being the median effective temperature
of all stars in the sample, median logg being the median sur-
face gravity of the sample, median [Fe/H] being the median
metallicity of the sample, and fraction excluded (%) being
the percent of stars removed by the GALAH lithium quality

requirement flag a li ̸= 0. As the metallicity threshold de-
creases, the sample size rapidly declines, which contributes to
larger uncertainties in the inferred regression parameters.

Table 2 Summary of the metallicity subsamples used in the Bayesian
regression analysis. The median values of Teff (K), logg, and [Fe/H]
are reported

[Fe/H]
cut

N Teff (K) logg [Fe/H] Fraction
Excluded (%)

-1.3 63 5962 4.149 -1.492 12.5
-1.4 46 5987 4.185 -1.559 13.2
-1.5 28 6004 4.153 -1.718 15.2
-1.6 19 5995 4.149 -1.790 9.5
-1.7 16 6006 4.216 -1.799 5.9

To visualize the distribution of warm dwarf stars in color–
temperature space, we examine Figure 3.
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Figure. 3 BP–RP color index versus Te f f for the filtered dwarf sam-
ple. This figure is used to verify that the selected stars occupy the
expected warm-star color and temperature range.

Once dwarf stars were identified, we plotted lithium abun-
dance as a function of metallicity to inspect the Spite Plateau
structure.

Fitting the Spite Plateau

After selecting the warm, metal-poor dwarf sample, we fit the
relationship between lithium abundance and metallicity using
ROXY. ROXY is a Python package for fitting a function to
data that contains both x and y errors22. ROXY implements
Marginalized Normal Regression, which uses Bayesian infer-
ence to fit a function to data with errors. This is important
because uncertainties in the data that aren’t accounted for can
lead to incorrect data and slope. The code also uses automatic
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Figure. 4 Lithium abundance, A(Li), as a function of stellar metallic-
ity, [Fe/H], for warm, metal-poor dwarf stars selected from GALAH
DR4. Error bars correspond to the reported survey uncertainties.

differentiation enabled by JAX to sample the likelihood us-
ing Hamiltonian Monte Carlo to compute the derivatives re-
quired. ROXY’s regression engine treats uncertain x values
as latent variables. These latent x values follow the Gaussian
Mixture Model, which marginalizes the latent x values to cal-
culate the likelihood of the observed data, which helps avoid
bias. ROXY accounts for measurement uncertainties in both
lithium abundance and metallicity when estimating the regres-
sion parameters22. With the Spite Plateau stars, we then calcu-
lated the slope, intercept, and scatter values with the equation
y = Ax + B, where A is the slope and B is the intercept. We
used these values to create a data plot for each metallicity cut
for Spite Plateau stars, and these uniform priors

were adopted for the slope (–5 < m < 5), intercept (0 < b
< 5), and intrinsic scatter (0 < σ < 1). The model assumed
a linear relation A(Li) = m[Fe/H] + b. For all ROXY figures,
the x-axis represents stellar metallicity, [Fe/H], measured in
dex relative to the Sun,

while the y-axis represents lithium abundance, A(Li), also
measured in dex, and the ROXY fits were then performed
on the metallicity values from GALAH. Error bars corre-
spond to the reported GALAH DR4 uncertainties in metal-
licity and lithium abundance. Specifically, metallicity uncer-
tainties were obtained from e fe h. Lithium uncertainties were
computed as the average of e a li low and e a li upp. Each
star retained its own individual uncertainty during the fitting
process.

As a comparison model, we also performed a weighted
least-squares (WLS) linear regression for each metallicity cut
using the reported lithium abundance uncertainties as weights.

The WLS fits produced slopes that were consistent with the
ROXY posterior median slopes within their uncertainties (Ta-
ble 3). This comparison suggests that the conclusion of a
nearly flat Spite Plateau is not strongly dependent on the
choice of regression method.

Table 3 Comparison of ROXY Bayesian regression and weighted
least-squares (WLS) regression slopes. The consistency between
the two methods indicates that the conclusion of a nearly flat Spite
Plateau is not sensitive to the chosen regression technique

[Fe/H] cut ROXY slope WLS slope ROXY intercept WLS intercept

<−1.3 0.024+0.059
−0.060 0.001±0.048 2.165+0.095

−0.093 2.146±0.076

<−1.4 0.004+0.067
−0.071 −0.042±0.060 2.130+0.110

−0.116 2.066±0.100

<−1.5 0.012+0.110
−0.108 −0.015±0.087 2.141+0.194

−0.191 2.116±0.157

<−1.6 −0.036+0.167
−0.169 0.001±0.126 2.050+0.305

−0.309 2.148±0.236

<−1.7 −0.115+0.193
−0.197 −0.009±0.150 1.897+0.358

−0.369 2.128±0.285

The Markov Chain Monte Carlo analysis used two chains
with 1000 warm-up iterations and 3000 sampling iterations.
We evaluated convergence using the Gelman-Rubin statistic
(R̂), and all parameters measured values that were close to 1.0,
indicating satisfactory convergence, and no divergent transi-
tions were observed during sampling.

Figures 5a–5e show the ROXY fits for various metallicity
cuts.

Results

In this study, the slopes were measured to be consistent with
zero within uncertainties for all plots as all posterior intervals
for the slope included zero. Because the slope is a continuous
parameter, the probability that the slope is exactly zero is not
meaningful in a Bayesian framework and therefore was not
reported. Instead, we report the posterior probability that the
slope is negative, P (m < 0), which quantifies the evidence for
a decreasing lithium abundance with metallicity. The inferred
intrinsic scatter was also shown to range from approximately
0.10 to 0.12 dex.

After applying all the necessary cuts, we obtained a filtered
sample of metal-poor stars that fit the criteria of Spite Plateau
stars. The final sample occupies the expected warm dwarf re-
gion in both the HR and Kiel diagrams, supporting the relia-
bility of the stellar selection.

These plots of the isolated GALAH DR4 stars were then
compared to the original Gaia DR3 HR and Kiel diagrams. We
noted that the stars in the GALAH plots were consistent with
our expected regions in the Gaia plots of warm, metal poor
dwarfs which suggest that our cuts had isolated Spite Plateau
dwarf stars in the warm, metal-poor category.

The weighted least-squares fits produced slopes that were
consistent with the ROXY posterior median slopes for all
metallicity cuts (Table 3). Both methods indicate that the
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(a) ROXY Bayesian linear regression for stars with [Fe/H] < –1.3.
The red line shows the median posterior regression line. (b) Same as Figure 5a but for stars with [Fe/H] < –1.4.

(c) ROXY fit for [Fe/H] < –1.5. (d) ROXY Bayesian fit for [Fe/H] < –1.6

(e) ROXY fit for [Fe/H] < -1.7

Figure. 5
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Figure. 6 Hertzsprung–Russell diagram of the final warm, metal-
poor dwarf sample selected from GALAH DR4. Unlike Figure 1,
this figure shows only the stars used in the Spite Plateau analysis.
The tight concentration along the main sequence confirms that the
adopted quality cuts successfully isolated dwarf stars.

Figure. 7 Kiel diagram of the final warm, metal-poor dwarf sample
used in this study. The stars occupy a narrow range of high surface
gravities and temperatures, consistent with warm dwarf stars that are
expected to preserve near-primordial lithium abundances.

inferred lithium-metallicity relationship is approximately flat
over the metallicity range sampled by GALAH DR4.

The posterior intervals for all metallicity cuts include zero,
indicating that the data do not strongly favor either a positive
or negative trend. This suggests that the lithium abundance
in warm, metal-poor dwarf stars does not show a significant
dependence on metallicity which

Table 4 Bayesian regression results for each metallicity cut. P(m <
0) represents the posterior probability that the slope is negative

[Fe/H] cut N Slope m A(Li) Intercept b Scatter σint P(m < 0)

<−1.3 63 0.024+0.059
−0.060 2.165+0.095

−0.093 0.102+0.010
−0.010 0.344

<−1.4 46 0.004+0.067
−0.071 2.130+0.110

−0.116 0.096+0.013
−0.010 0.474

<−1.5 28 0.012+0.110
−0.108 2.141+0.194

−0.191 0.107+0.019
−0.015 0.454

<−1.6 19 −0.036+0.167
−0.169 2.050+0.305

−0.309 0.119+0.026
−0.020 0.583

<−1.7 16 −0.115+0.193
−0.197 1.897+0.358

−0.369 0.122+0.033
−0.024 0.721

is consistent with the Spite Plateau. Although the posterior
probability of a negative slope increases at lower metallicities,
the decreasing sample size can increase the uncertainties.

Discussion

In this study, we used GALAH DR4 data to perform a
Bayesian regression analysis of lithium abundance as a func-
tion of metallicity in warm, metal-poor dwarf stars. By apply-
ing quality cuts to isolate warm, metal-poor dwarfs and ana-
lyzing their lithium abundances through the Bayesian regres-
sion tool ROXY, we inferred the slope, intercept, and scat-
ter of A(Li) as a function of metallicity for several metallic-
ity cuts. The results show that the slope remains consistent
with zero for all cuts between [Fe/H] < –1.3 and [Fe/H] <
–1.7, indicating that the lithium abundance does not show a
significant dependence on metallicity. These results are con-
sistent with a flat Spite Plateau over the metallicity range
sampled by GALAH DR4. A major limitation of this study
is the small number of extremely metal-poor stars available
in GALAH DR4 after applying quality and stellar parameter
cuts. Although these cuts improve the reliability of the sam-
ple, they reduce the number of reliable stars below [Fe/H] <
–1.8 to fewer than ten. Therefore, this study is more of a mea-
surement of the Spite Plateau over the metallicity range sam-
pled by GALAH DR4 rather than a measurement of dwarfs at
ultra-low metallicities. Future work incorporating surveys that
specifically target extremely metal-poor stars would allow the
plateau to be investigated at lower metallicities, as Ryan et al.
and Aoki et al. were able to measure abundance values at a
much lower metallicity23,24.

The lithium abundance values also aligned with measure-
ments in previous literature. François and Monique Spite cal-
culated an abundance value of ≈ 2.1 dex5, later in 2006, Boni-
facio et al. calculated a similar abundance value of ≈ 2.1 dex9,
and in 2010, Sbordone et al. calculated abundance values from
multiple stars which ranged from ≈ 1.8 - 2.2 dex6. The re-
sults table shows a calculated lithium value of ≈ 1.90 - 2.17
dex, which is consistent with the results from previous studies.
When compared with Big Bang Nucleosynthesis predictions,
our measured lithium abundances remain significantly lower
than expected. Standard BBN models constrained by Planck
2018 cosmological parameters predict a primordial abundance
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of approximately A(Li) ≈ 2.72 dex25, whereas our inferred
plateau values range from approximately 1.90 to 2.17. This
corresponds to a discrepancy of roughly 0.55–0.82 dex, which
reinforces the cosmological lithium problem26 even when us-
ing modern surveys and Bayesian regression. The similarity
between our results and other studies may suggest that the
discrepancy is unlikely to be a result of a particular survey
but instead a persistent feature in metal-poor stellar popula-
tions. One possible explanation is stellar depletion through
processes such as atomic diffusion and turbulent mixing, al-
though these mechanisms have not yet fully resolved the dis-
crepancy27.

A significant outcome of this analysis is the relatively small
intrinsic scatter (σint ≈ 0.10 dex) inferred by ROXY. This
is consistent with previous observations that warm, metal-
poor dwarf stars exhibit relatively uniform lithium abundances
across a range of metallicities28.

Overall, this work shows that even with high-quality data
from modern surveys and advanced Bayesian modeling, the
Spite Plateau continues to be a significant challenge. Its low
lithium abundance is difficult to align with the predictions of
Big Bang Nucleosynthesis, continuing to make the lithium
problem a significant problem in cosmology and stellar astro-
physics.
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