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* echelle and FTS spectra

* 836 transition probabilities

* covers 238 — 916 nm

* FTS hyperfine constants for 26 levels

* hyperfine patterns for hundreds of stellar lines
* V abundance of Sun and HD 84937
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ABSTRACT

We report a new study of the V ratom using a combination of time-resolved laser-induced fluorescence and Fourier
transform spectroscopy that contains newly measured radiative lifetimes for 25 levels between 24,648 cm ~!and
37.518cm ™' and oscillator strengths for 208 lines between 3040 and 20000 A from 39 upper energy levels.
Thirteen of these oscillator stren glh:s have not been reported previously. This work was conducted independently of
the recent studies of neutral vanadium lifetimes and oscillator strengths carried out by Den Hartog et al. and Lawler
et al., and thus serves as a means to verify those measurements. Where our data overlap with their data, we
generally find extremely good agreement in both level lifetimes and oscillator strengths. However, we also find
evidence that Lawler et al. have systematically underestimated oscillator strengths for lines in the region of 9000 =
100 A. We suggest a correction of 0.18 £ 0.03 dex for these values to bring them into agreement with our results
and those of Whaling et al. We also report new measurements of hyperfine structure splitting factors for three odd
levels of V1 lying between 24,700 and 28,400 cm ™.
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ABSTRACT

We report a new study of the V 1atom using a combination of time-resolved laser-induced fluorescence and Fourier
transform spectroscopy that contains newly measured radiative lifetimes for 25 levels between 24,648 cm ~!and
37.518cm ™' and oscillator strengths for 208 lines between 3040 and 20000 A from 39 upper energy levels.
Thirteen of these oscillator stren glh:s have not been reported previously. This work was conducted independently of
the recent studies of neutral vanadium lifetimes and oscillator strengths carried out by Den Hartog et al. and Lawler
et al., and thus serves as a means to verify those measurements. Where our data overlap with their data, we
generally find extremely good agreement in both level lifetimes and oscillator strengths. However, we also find
evidence that Lawler et al. have systematically underestimated oscillator strengths for lines in the region of 9000 +
100 A. We suggest a correction of 0.18 + 0.03 dex for these values to bring them into agreement with our results
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The Reliability of Lifetimes
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The Reliability of Lifetimes

> 40% of all elements!

5
Boron




The Reliability of Lifetimes

DenHartog+2014
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The Difficulty of BFs
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The Difficulty of BFs
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The Difficulty of BFs
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The Importance of Calibration

Relative FTS Response (arb.)
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The Importance of Calibration
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Need for Multiple Calibrations
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Improving the Ar 1 and 11 branching ratio calibration method
Monte Carlo simulations of effects from photon

scattering/reflecting in hollow cathodes
J.E.Lawler 2 & E A.Den Hartog &



Vanadlum Reanaly5|s Results
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Astrophysmal Sanlty Check
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Lawler+2014 analyzedV 1 in Sun and metal-poor HD 84937
— neither has strong neutral V absorption in the red



Astrophysical Sanity Check
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S0...what’s the big deal?
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S0...what’s the big deal?
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Astronomy’s Push to the Infrared
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Astronomy’s Push to the Infrared

James Webb
Space Telescope




Astronomy’s Push to the Infrared

* |t’s the responsibility of the lab astro community
to respond

* Upcoming work

— Utilize our new V spectra to refine transition
probabilities in the IR

— Study (long overdue) of Ti I IR transition probabilities

* Submission later this year
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Fourier transform infrared
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“To be a good researcher,
you don’t have to know
everything. You just have

to know one thing better
than anyone else.”
— Jim Lawler
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