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Spectra of cool stars, brown dwarfs and extrasolar plaretsplanets) contain a dense forest of lines from hot moéscuExamples
include CH, and NH; in brown dwarfs and CHlin ‘hot Jupiter’ exoplanets. These observations preseaitaiges to astronomers, who
typically use databases such as HITRAN intended for roanpgrature applications, to model the spectral energyiliigions. We
have used a novel technique to combine ‘hot’ emission speetorded for a range of sample temperatures (300 —°12)0@ order to
deduce empirical lower state energies of the emitted likés have applied this method to Nkh the 740 — 2100 cm' rangé which
includes the, and thev, fundamental modes and in the 1650 — AOO(TE:rrangé? which includes the; andvs fundamental modes.
We have estimated empirical lower state energies and ouesdiave been incorporated into the line lists along witl fipsitions
and calibrated line intensities. This method is currentding extended to CH Our results can be used directly for the simulation of
astronomical spectra.
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