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GENSPECTis a new line-by-linecodeto calculategasabsorptionandemissivity, emissionandtransmissionfor a wide rangeof atmo-
sphericgases.GENSPECThasbeendevelopedwith a web-basedinterface(www.genspect.com)andasa toolboxof componentsunder
MATLAB. Radiative transfercodescommonlymodelthespectroscopicpropertiesof gasesby summingcontributionsfrom individual
absorptionlinesasparameterisedin largedatabasessuchasHITRAN. Theseline-by-linecalculationstendto beextraordinarilycom-
putationallyintensive asall significantlinesmustbeaccountedfor at every spectralpoint, for every gas,temperatureandpressure.As
a consequence,radiative transfercodesoftenacceleratecalculationsby interpolatingthe line functionwhereit variesslowly. This can
increasecalculationperformanceby a factorof 10 or morebut causesanunspecifiedreductionin calculationaccuracy.
GENSPECTemploysanew computationalgorithmthatmaintainsaspecifiedpercentage-errortolerancefor everycomputedabsorption
coefficient over the whole spectraldomainof the computation. The approachemploys a binary division of the spectralrange,and
calculationsare performedon a cascadedseriesof grids, eachwith approximatelytwice the spectralinterval of the previous one.
Calculationsare acceleratedby employing linear interpolationanddividing line-function evaluationspiecewise acrossthis seriesof
grids.Eachline-functionsectionis computedonthegrid with thecoarsestinterval spacing,consistentwith thespecifiederrortolerance.
The algorithmis codedin MATLAB aspart of a freely availabletoolbox of radiative transferfunctionsfor the analysisof planetary
atmospheresandlaboratoryexperiments.Wedescribethenew algorithmandits implementation,discusstheimportanceof establishing
a calculationerrortolerance,andillustrateits performancewith somecommonapplications.


