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Earlier Vanadium Results

• 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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Recent Vanadium Challenge

Holmes+2016



Vanadium Reanalysis
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The Reliability of Lifetimes



The Reliability of Lifetimes
> 40% of all elements!



The Reliability of Lifetimes

DenHartog+2014



The Difficulty of BFs
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The Difficulty of BFs
~ x2 in λ



The Importance of Calibration

Wood+2018
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Need for Multiple Calibrations



Wood+2018

Vanadium Reanalysis Results



Lawler+2014 analyzed V I in Sun and metal-poor HD 84937
→ neither has strong neutral V absorption in the red

Astrophysical Sanity Check

[credit:  C Sneden]
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Astrophysical Sanity Check



So…what’s the big deal?
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IGRINS:  Immersion 
Grating Infrared 
Spectrograph

APOGEE:  APO Galactic 
Evolution Experiment

Astronomy’s Push to the Infrared

[credit:  Sloan Digital Sky Survey]

[credit:  Random Currents]



Astronomy’s Push to the Infrared

[credit:  NASA]

James Webb 
Space Telescope



• It’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

Astronomy’s Push to the Infrared
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Parting Thoughts
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Fourier transform infrared 
(IR) spectrometer



“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



Resolution of the Discrepancy?

Holmes+2016


