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Most accurate isotopologue structure with least
computational expense (effort)

* Parent species data — “easily” obtained
* Perform “simple” optimizations

* Combine to quickly obtain useful predictions




EEEREmeRe DS - [T HE MET HOD

IR Siinmilze structure at given Level ol THeor/EESIEREE

* (alculate parent species rotational constants




EEEREmeRe DS - [T HE MET HOD

IR Siinmilze structure at given Level ol THeor/EESIEREE

* (alculate parent species rotational constants

2. Assume no geometry change upon substitution

* (alculate iIsotopologue rotational constants




EEEREmeRe DS - [T HE MET HOD

IR Siinmilze structure at given Level ol THeor/EESIEREE

* (alculate parent species rotational constants

2. Assume no geometry change upon substitution

* (alculate iIsotopologue rotational constants

3. Scale isotopologue rotational constants
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Assigning CH,C(O)OD

Start with |4 - |, transition

Scale by abundance: Intensity = 0.057

Lowest B-type: Freq =A - C
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VWhat happens if we apply the same methodology to
calculated vibrational frequencies of H,CO/D,CO!

Error in Fundamental Vibrational Predictions for D,CO

1000
)
® _
& 100 “ Unratioed Harmonic
b0
§_ “ Unratioed Anharmonic
= 10 7 3.65 : :
£ 2.26 Ratioed Harmonic
é . . | -_ \._ W Ratioed Anharmonic
= 1(1) 2(1) 3(1)

0.1 - 0.30

Requires identical symmetry!




