Update the broadening coefficients for CH3CI

First, a couple of issues that have been identified in the 3 um region of CH3Cl in HITRAN2012
were fixed. In particular, the air-broadening temperature dependencies of the lines around 3
um used to be negative while they are supposed to be positive. And all of the lines in the 3 um
band had a shift of -0.02 cm™/atm. We compared the calculated spectra from the HITRAN
database with the PNNL database and the results shows that such a strong shift of the lines
appears to be incorrect. Therefore; we set the shift to be 0.00 and n,; to be positive around 3
um. In a similar fashion we removed the shift of -0.02 cm™/atm in the v,+vg band around 5 pm.

Both experimental measurements and calculations have been made of the self- and air-
broadening coefficients of CH3Cl recently. The available results have been collected and
evaluated to update the database for CH3CI.

The details of the updated values for line shape parameters are described as follows:
For self-broadening coefficients of CHsCl:

1. The CH5*Cl self-broadening coefficients at reference temperature 296K for the R-branch
(AK=0) are computed by a semi-empirical(SE) method[1]. We use these semi-empirical
calculations for R-branch and P-branch (for all AK values) lines in all of the bands of the
two isotopologues CH;>°Cl and CH5*'Cl considered in the database. The average value of
RMS-deviations of the SE CHsCl self-broadening coefficients from the experimental data
of Ref.[2] is 0.0408cm™/atm. We used the ratio of the individual half-widths to this value
to estimate the uncertainties and determine a corresponding error code.

Only R-branch transitions for quantum numbers of 0<J<70 and 0<K<20 are available
from Ref. [1]. The empirical relation enables evaluation of the P-branch and Q-branch
broadening coefficients from those of the R-branch.

vpU,K) = yr(J — 1K) = yoU,K)

2. Then we also use the experimental results collected from papers to the same J- and K-
transitions.

(a) Experimental results from Ref.[3] have been used for the same ISO, (J/,K’-J”,K”)
transitions in all of the bands.
error_code =5 and ref_code =4

(b) Experimental results from Ref.[2] are for both pure rotational (J=6, 31, 37, 40, 45,
50) and v; bands of CHsCl. The measured self-broadening coefficients for pure
rotational transitions have been used for the corresponding transitions in the
database. We also use the experimental results of the v, band for the transitions
sharing the same quantum numbers.



For air-broadening coefficients of CHsCl:

1. The air-broadening coefficients and associated temperature exponents for both CHs*Cl
and CH5*’Cl rovibrational transitions of R-branches(AK=0) are calculated by a semi-
classical(SC) approach[4]. We use the SC calculation for R-branch and P-branch (for all
AK values) lines in all of the bands.

vp(LK) = yp(J —1,K) = )/Q(/: K)

2. Experimental results from Ref.[5] and Ref.[6] have also been used for the transitions

sharing the same quantum numbers.

For air-broadening temperature dependencies of CH3Cl:

The air-broadening temperature exponents have also been updated from the SC calculations of
Ref.[4]. Only the rovibrational transitions of R-branches and P-branches are calculated. The
values for Q-branches were kept at the constant value of 0.70.

Np(J,K) = Nr(J — 1K)
Update line lists for CH3Cl in the 1900-2600 cm-! spectral region

There are 43147 line parameters for which were calculated based on the recently analyzed [7]
Fourier transform spectra in the range of 1900-2600 cm™. The data is taken from the
supplementary file of Ref.[7]. The statistics of the line positions analysis were 4~10 x 10* cm™
and the RMS of intensity fitting was 7.4% for CH335CI and 6.6% for CH337CI. Therefore, the error
code 4 was given for line positions and the error code 5-for line intensities.

The total results are divided into two parts for 36068 lines which has already in the
HITRAN2012 and 7079 new lines which need to be added into the database. We also
recalculated the Einstein coefficients for the lines which had intensities changed. The
broadening parameters of the new lines were calculated the same new algorithm described
above.
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