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[.... No new data in the last few years ...]



Talk Outline

* Brief overview on boron production

+ Observable B abundance indicators in different
temperature regimes

- Abundance results for boron in Cool (FG
dwarfs) and Hot stars (B stars)

* Behavior of boron with metallicity found for
the Galactic disk in comparison with the trends
obtained for the more metal poor stars in the
halo.



* Synthesis of boron
It is one of the few elements whose formation is not dominated
by nucleosynthesis in stellar interiors nor in BBN

- T+ has been known for almost 4 decades that Galactic Cosmic

Rays are involved in the formation of LiBeB (Reeves, Fowler &
Hoyle 1971)

» The B (and Be) - O Fe abundance trends encode the history of
spallation in the Galaxy >> Our ability to infer this history >>>
determined by accurate abundances

BUT

* Boron observations are still sparse: B measured in Galactic
stars + ISM + SMC + !1B/10B isotopic ratios in a few stars and the
ISM
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Analysis of the uv region in metal rich stars is more complex;
large number of overlapping spectral lines

in FG stars with Solar metallicity

Boesgaard et al. (1998) > 9 dwarfs; [Fe/H] from -0.75 to +0.15

Cunha & Smith (1999) : Re-Analysis of the Sun : an effort to place solar type
near-metallicity stars on one consistent scale

Cunha et al. (2000) > 14 FG-dwarfs from HST archival data > most of them
beryllium undepleted

Boesgaard et al. (2004) > 16 dwarfs with undepleted beryllium
Boesgaard et al. (2005) > 13 beryllium depleted stars; study mixing
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- At solar metallicity the MgI bf opacity
dominates the continuum opacity at 2500A

- Evaluate the sensitivity of continuum intensity
relative to line depths as a function of the
adopted photoionization cross-section

ed/Model)
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*Adopting more recent values for the
photoionization cross section for Mg I 3p 3Po

along with 2 different 1-D models we find:
A(B)= 2.70 +0.12 -0.21 dex

1

Continuum Intensity Ratio at ©=0.23 (Observ
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Basic Conclusion: Photospheric B abundance -

is in ~agreement with the meteoritic value, B Res”“;” t')'”e W:fg‘ TTeffc:jc'T TTthT SBe
provided the Mg I 3p 3P° photoionization cross 9PPears 1o benoi depleted in Tne oun.
section is ~18X10® cm? (Butler et al, 1993),  (Asplund et al. 2009; A(Be) =1.38vs

1.30)
Result for Meteorites : [If Be is undepleted B is necessarily
A(B)= 2.79 +- 0.04 (Lodders et al.2009) undepleted:;
No measurable depletion at the If boron is undepleted »  can still
level of the uncertainties in the accomodate small amounts of ~ Be
depletion]

analysis
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non—LTE A{B)

A Halo Results

® Cunha et al. (2000)
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B vs O in Disk Stars Slope=1.50

. @ Cunha et al. (2000):
FG dwarfs, undepleted Be

Oxygen abundances
From Smith, Cunha & King (2001)
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* Provide an independent test on BI results for cool stars;
different systematics

Of the trio Li Be B, only B can be measured in early-type stars

* Problem in using OB stars to define the Galactic trend is the
varying amounts of boron depletion

Boron depletion proportional to mass, age and rotational velocity

There is no monitor for depletion as in the case of observations
of Be (and Li) in cool stars

Nitrogen and N/C abundances ...

The spread in B is at least 10x larger than in N ... Thus, boron is
far more sensitive to mixing and at earlier stages on the MS.
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A(B)

B vs 0 in Disk Stars

Slope=1.50
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Proffitt & Quigley (2001)
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Some Conclusions & Perspectives

*  Most the abundance work done for Boron in disk stars in the
last ~10 years.

» Boron observations are still sparse when compared with the other
light elements Be and Li

- The trend of B with Fe obtained from the cool FG dwarfs in the
Galactic disk has a slope of ~0.87+- 0.08;

» This slope is similar to the slope of B with Fe found for the metal
poor halo stars; there is a smooth connection

* The Disk trend of B with oxygen has a slope of ~1.5; This slope
suggests an infermediate behavior between primary and
secondary production for boron with respect to oxygen

* The slope with oxygen is consistent with the slope derived for Fe
provided that [O/Fe] increases as [Fe/H] decreases, as observed
in the disk.



How do we move Forward?

+ Improvements in the analysis

Atomic Data: Better linelists in the uv
full non-LTE treatment is needed
Hydro- 3D modelling? ...

More observations needed

Future Observations will come...

+ The Space Telescope Imaging $4pec1'r'ograph (STIS) was
successfully repaired during SM4 and has resumed science
operations with all channels. Most aspects of instrument

performance are similar to what had been anticipated ...

* The Cosmic Origins SpecfrogFaph (COS) was installed on the

Hubble Space Telescope (HST) in May 2009. COS is designed to
perform high-sensitivity, mediug- and low-resolution
spectroscopy in the 1150-3200A wavelength range (more
moderate resolution)

[IDeadline for HST proposals is next week!]
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What is expected for Boron versus Oxvgen?

=@ I'rom neutrino-induced muclcosynthesia
® B correlates with O
= Prom Standard CR spallation in the 1SM: glgpemtt= d.
e The 5
® CQuadralic relation (secondary process) MM
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