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Truran (1981) hypothesised that neutron capture elements in older
populations of stars should be dominated by r-process material.

As metallicity decreases, heavier elemental abundances should be the
result of the r-process not the s-process due to neutron capture
timescales.

e.g. barium & europium can all be formed by both processes but should
be dominated by r-process as there is a lack of iron seeds in primordial
stars.

Work by Magain (1995) on barium isotopes in HD 140283 found it to be
an s-process star. Lambert et al. (2002) and Collet et al. (2009) found the
star to be r-process rich.
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Only 2 barium lines with significant
isotope differences in optical
spectrum range, 4554.03 A (shown) &
4934 A.

Affected by hyperfine splitting.
* The spin of the electron and nucleus
affects the energy of odd isotopes.

Changing the isotope ratio the
appearance of the line changes.

f.qq represents the ratio of odd to
even isotopes

foa0 = [N(*Ba) + N(¥"Ba)] / N(Ba)
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Observations

Data from high resolution spectrograph on the Subaru Telescope.
Introduction : .
High S/N ~ 1100 per 12 mA wide pixel around 4554 A
High resolution ~ 95,000

The controversy

Barium Isotopes Ba Il 4554,& ) EqW 201 mA
HD 140283
analysis Macroturbulence

Constrained using 93 apparently unblended Fe lines by a x? test. Renormalizes
A(Fe), AN and macroturbulence for every line. Used three broadening techniques:

Gaussian—I'=4.70 km s1 — 32 lines best fit
Radial Tangential — { = 4.37 km s — 58 lines best
Rotation — vsini = 3.89 km s — 3 lines best fit

9 \R New upper limit on rotation set at 3.89+0.02 km s™.
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Hoermalized Flux
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We have carried out a thorough investigation of the uncertainties and
explored all avenues for error

We have shown that HD 140283 is not r-process enhanced like other
papers have claimed it to be. Has large implications on current theory

In the paper we have shown possible limitations of 1D LTE synthesis
codes when dealing with high quality data

We have set new [Ba/H] and [Fe/H] ratios and have placed a lower
limit on [Ba/Eu] and new upper limits on [Eu/H] and rotation

Details on all of this can be found in A. Gallagher et al. (2010)
submitted
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