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Cycle bases to the rescue

Roland Tóbiása, Tibor Furtenbachera, Attila G. Császár∗,a

a MTA-ELTE Complex Chemical Systems Research Group, H-1117 Budapest, Pázmány
Péter sétány 1/A, Hungary

Abstract

Cycle bases of graph theory are introduced for the analysis of transition data

deposited in line-by-line rovibronic spectroscopic databases. The principal

advantage of using cycle bases is that outlier transitions –almost always

present in spectroscopic databases built from experimental data originating

from many different sources– can be detected and identified straightfor-

wardly and automatically. The data available for six water isotopologues,

H2
16O, H2

17O, H2
18O, HD16O, HD17O, and HD18O, in the HITRAN2012

and GEISA2015 databases are used to demonstrate the utility of cycle-basis-

based outlier-detection approaches. The spectroscopic databases appear to

be sufficiently complete so that the great majority of the entries of the mini-

mum cycle basis have the minimum possible length of four. More than 2000

transition conflicts have been identified for the isotopologue H2
16O in the

HITRAN2012 database, the seven common conflict types are discussed. It

is recommended to employ cycle bases, and especially a minimum cycle ba-

sis, for the analysis of transitions deposited in high-resolution spectroscopic

databases.
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