A New Source of Lithium:

Probing massive low-metallicity stars
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Globular clusters are dense concentrations of stars of similar ages which provide a unique look at the evolution of stars. A typical cluster ¥ . To create evolutionary models of massive low-metallicity stars to test

may contain 10> - 10° stars with ages greater that 10 Gyr. Due to the age of the stars present in globular clusters many are remnants of | the lithium and other light elemental abundances in these stars.

much older populations. While we expect levels of light elements to be consistent with population Il stars (stars formed from the gas ) Look at the effect of rapid rotation on mixing and lithium production

enriched by a previous generation) several observations show anomalies in the expected levels of lithium in the surface of some of these : and to investigate the possibility that binary companions strip these

stars. We attempt to explain these results using evolutionary models of massive low-metallicity stars in the range of 45-100 M, . The | high mass stars and enrich the surrounding space.

observations of abnormal lithium abundances are found in a number of papers including Monaco et al., however the most interesting values B8 . 1,5 understand the details of the lithium production mechanism as well

and the motivation for this project are In the paper from Pasquini et al. researchers have posited that a previous generation of stars ot as whether this lithium is causing the anomalous results, and by
nriched the current generation, however, the mechanism by which is not well researched. This lithium source, as well as the mechanismto &  which mechanism.

Istribute this amongst stars in the cluster will be the toplc of thls prOJect
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. . : : . showing the surface
The evolution of globular cluster is not greatly understood. This means that many observations of these objects can produce results that are B abundance of lithium

difficult to decipher. Globular clusters contain stars from multiple generations meaning that there has been 2 or 3 different periods of star g over the lifetime of 3

formation. With each star forming phase enriching surrounding space with light elements. iz!z;?ggsﬁawith the

In all stars primordial lithium Is destroyed by the high temperatures of nuclear burning. This leaves negligible amounts left near the end of the J| reference levels from

stars life. In high mass low-metallicity stars, however, a deep convective envelope reaches the hydrogen burning shell during the helium core g‘rfée;fsnot gﬁg\‘fv"r‘]’e?h"ea'ues

burning phase. The lithium produced in PP chains can be mixed up to cooler surface layers before it is destroyed. large amount of lithium

When the lithium is in these surface layers at relatively high abundances . Some may be ejected as winds. Another possibility is that binary fhrg‘i‘:;’resd"?:?é it:]‘geeer(‘jda?]f
100Msun

companions or objects nearby can strip the entire lithium containing envelope from the massive star, spreading large amounts of lithium into the 8 ieresting observation e

, surrounding space, whether the material is ejected completely from the cluster will require more analysis. , and may hold the key to | 45Msun
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Conclusmns and Next Steps
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At this stage, we have closely studied 3 stellar models of high mass Light Element Anti-Correlations
stars, each with the same rotational velocity and low-metallicity but M To the right is a graph showing
each having a mass of 45, 77 and 100 M, respectively. These the surface abundances of Na,
models all show an increase of surface lithium abundance during the ¥ Mg and Al over the lifetime of 3

core helium burning phase. With the 77 M, mass star showing the S IRER! S SRR, TS SE
most production. shown. Below is a graph showing

surface sodium vs lithium
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others. There was clearly an optimum level of production at 77 M, , so
producing more models around this mass value Is a logical next step.

Plots of surface and core levels of lithium and other light elements abundance for 3 stellar models, This tlexibility with the models allows us to look closely at stars around
have been plotted and compared to observational values with good | @as well as reference values taken ——— this mass and more carefully carry out the analysis required. We will

agreement. The anti-correlations between lithium and other elements SR ICTaly THESe resyis oo | — 77Msur ] also be looking into the case of binary stripping, whereby a nearby

: : are important as the 05¢ — 100Msun . : o . : :
have also been investigated as these results have been observed MREE S U i TRRSN o — i companion strips the outer, lithium rich envelope. This mechanism for

several times In the past. The entire mass of lithium present in these composition. . . ore ] 8 the enrichment or pollution of the cluster will be scrutinised both

models has been calculated as well, allowing for us to present an RR i R P e analytically and by simulations using the evolutionary models. In
estimate of the expected lithium produced by an entire cluster of a LR LR T TR L Light ElemantE Dot s

certain mass. These values are shown below. An estimate of the . 7S . probing these objects we hope to learn more about their mysterious

A N - = Below is a table showing the spread of ; o A - : : :
amount of lithium produced by a cluster containing 108 M, worth of & o . . . B ot clement abundancgs o tEe pasts and give insight into the evolution of not just massive low-

material was calculated using the Kroupa 2001 IMF(initial mass ’ cluster NGC 6752 (Decressin et al.) metallicity stars but also globular clusters as a whole.

function). The estimate was calculated as ~2.5 X 10° M v 3 . | and the 3 models that we have so far
) produced. This table demonstrates the

change in elemental abundances as

Mass of Lithium in |Mass of Lithium Total mass B expected from destruction/production if

Lost in Winds M, |Produced Mg | 215 | W elements given different initial
' composmons
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