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Measurement of transition probabilities of Nd Ill requires accurate line areas obtained
from spectral line fitting. Neodymium has 7 stable isotopes (142-27.2%, 143-12.2%, 144
23.8%, 145 8.3%, 146 17.2%, 148 5.7%, 150 5.6%),

However, the extremely rich spectrum of Nd Ill makes line blends a major challenge
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when determining areas. To address this, we explored different physics-guided fitting

strategies that use isotope structure as guidance, in order to gain clues about possible

blends—something that a purely numerical fit cannot reveal.
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Why are we doing it this way?
We can also integrate the entire curve

| | | | ' using the numerical methods available in
3000 —
Matlab.

Some troubles...

1- There are certain shapes of spectral lines that do not
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follow the expected pattern (possible blends?).
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2— Lines showing isotope structure have to be fitted one

by one to get a good fit, making the process more time

consuming.

Our physical model for fitting Nd 11l lines to five Voigt functions is based on 3—- Some spectral lines do not have enough experimental

points to fit the line profile to five Voigts.
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laser measurements of Nd Il lines by Koczorowski et al. (2005) [1], which
demonstrate the splitting of lines into five components due to even-mass-
number isotope shifts.

About Matlab algorithms...

1- The Isgcurvefit “trust-region reflective” fitting method has proven to
produce good results. This algorithm requires the line under study to have
at least 2n + 3 data points (n is the number of Voigt profiles required).

2— To compute the Voigt function, we use the analytical Faddeeva package
[2] in MATLAB, which gives a more accurate value of the line area than
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3 - We are investigating different approaches for the determination of line

area uncertainty (Bootstrap method, variance and covariance matrix).
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