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Pinnock Model (1995)

Few measurements of halocarbon cross-sections have
been made at wavenumbers < 500 cm-' because of

Wavelengt instrumental limitations.
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Quantum Chemical (QC) workflow to REs
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CF3CH,CF3 mole fraction (ppt)

HFC-236fa

1,1,1,3,3,3-Hexafluoropropane

https://www-air.larc.nasa.gov/missions/ag:
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—— Absorption cross-section (HITRAN_296 K) @ Rutherford Appleton Laboratory

—— Theoretical absorption cross-section
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Some experimental details

* Measurements made at the RAL
High-Resolution Spectroscopy
Facility.
Bruker IFS125 high-resolution
Fourier-transform spectrometer
with a 0.25 cm! spectral
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D. Alvarado-Jiménez et al., J. Quant. Spectrosc. Radiat. Transfer, In preparation. HITRAN_296 K: Gordon, et al. J. Quant. Spectrosc. Radiat. Transfer 2022, 277, 107949.



IR Cross Sections: HFC-245fa

This work!

—— Absorption cross-section (298 K)
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HITRAN_296 K: Gordon, et al. J. Quant. Spectrosc. Radiat. Transfer 2022, 277, 107949.
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IR Cross Sections: HFC-43-1 6’ee

—— Absorption cross-section (HITRAN_296 K)
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Experimental integrated band strengths (10-° cm molecule') of HFC-236fa, HFC-245fa and HFC-43-
10mee at T= 225, 250, 275 and 298 K and comparison with the QC counterpart.
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Integrated absorption cross-section [10'19 cm’ molecule’1]
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230 240

Temperature [K]

Molecule Integration 298 K QC
limits (cm-
")

HFC-236fa 285-350 1.1 (1) 1.5
365-420 2.6 (2) 3.1
465-585 19 (2) 17.5
155-585 24 (2) 26.1

HFC-245fa 135-185 6.3 (5) 5.4
285-405 5.7 (4) 6.4
430-600 54 (4) 50.0
135-600 66 (5) 63.2

HFC-43-10- 150-330 21 (1) 211
340-500 15 (1) 14.7
150-500 36 (3) 36.1

LOLIPOP User Workshop | 18-19 November 2025 Bologna (Italy)
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RE (W m~2 ppbv~1) of HFC-236fa, HFC-245fa and HFC-43-10mee

Molecule RE in the low freq. Low freq. contribution (%) Exp. ERE®
Exp.2 QCP Exp.2 Literatured
HFC-236fa 0.0009 0.0008 0.3% 4.8% 0.252
HFC-245fa 0.0050 0.0048 1.9% 2.8% 0.249
HFC-43- 0.0031 0.0030 0.8% 0.5% 0.361
10mee

QC estimates within the double- !
harmonic approximation.

a From experimental IR absorption cross-section.

b From QC IR absorption cross-section. Compared with values of the Scientific
¢ Sum REs over the 500 — 3000 cm™' range from WMO and Assessment of Ozone Depletion 2022.
experimental REs here determined for the low frequency region. World Meteorological Organization (WMO).
dVan Hoomissen et al. Molecular Physics 2023,122, €2273412. T

World Meteorological Organization (WMO). Scientific Assessment of Ozone Depletion: 2022, GAW Report No. 278; WMO: Geneva, Switzerland, 2022.
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; Conclusions

We obtained the first
experimental IR
absorption cross-
sections < 500 cm-1
for HFC-236fa, 245fa,
and 43-10mee, with
good agreement
between
experimental and QC
results.

For the three
molecules, our
computational results
proved to be reliable
in predicting radiative
efficiency in all the
frequency range,
particularly
considering the
challenges in the low-
frequency region.
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Thank you for your attention!
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