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The Lattanzi paper contains no figures showing fits to lab spectra. So | decided to do some of my own by
using this new linelist to fit 29 different laboratory spectra including:

1. 24 spectra measured by Harrison et al.[2010] at RAL (self-and air-broadened, 195-300 K)

2. 3 spectra measured at PNNL at P=1 atm (5C, 25C, 50C)

3. 2 spectra from Kitt Peak (May 30, 1985)

Overall, the new linelist is a factor 2 better than HITRAN in terms of the rms spectral fits over the 2950-3020
cm-1 region. And the C2H6 amounts are less biased and more consistent from spectrum to spectrum. But
most of this improvement comes from an improved representation of the P- and R-branch “grass”, which is
completely missing from HITRAN. The strong Q-branches themselves are more poorly represented in Lattanzi
than in HITRAN 2008 which, apart from the PQ3 branch, comes from work that Linda Brown did for ATMOS in
1985. The attached figures show examples of spectral fits to various lab spectra using the Lattanzi linelist.
There are evidently serious problems. The Q-branch at 2967.5 cm! is missing, and the one at 2986.7 cm is
badly mis-shapen.

The table below summarizes the spectral fitting diagnostics of the 29 spectra, using 3 different linelists: (1)
HITRAN 2008, (2) Lattanzi, and (3) the pseudo-line-list that | generated last year (GCT PLL). A report
describing GCT PLL is attached. For each linelist I've tabulated the rms spectral fit over the 29 spectra, the
vmr scale factor (VSF) and its standard deviation (SD). For a perfect fit to all spectra the VSF should be 1.0
with a SD of 0.0. When the VSF departs from 1.0, this implies a bias. Large SDs imply an inconsistency
between spectra.

1. HITRAN: RMS=4.0%; VSF=0.89 +/- 0.140

2. Lattanzi: RMS=2.1%; VSF=1.03 +/- 0.100

3. GCTPLL: RMS=0.2%; VSF=1.00 +/- 0.017

Of course, this isn’t a fair comparison because the GCT PLL was generated by fitting 24/29 spectra used here.
But it at least gives an idea of the magnitude of the improvement still to be won.
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