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„HSOH – An elusive species with many different traits“ (G. Winnewisser OSU ´02 TJ11)
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Ray‘s Parameter:

accidental prolate symmetric top

Dipole moment components#

ma = 0.0441 D

mb = 0.7729 D

mc = 1.4329 D

Vcis=2216 cm-1

Vtrans=1579 cm-1
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a b
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* Baum et al., J. Chem. Phys. (2008) 

#

Rotational constants*

A0 =  202069.0497(11)     MHz

B0 =    15281.956050(12) MHz

C0 =    14840.21551(12)   MHz

#  Winnewisser et al., Chem. Eur. J. (2003) (CCSD(T)/cc-pCVQZ) 

Properties of HSOH
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Di-tert-butylsulfoxide

ca. 500°C

tert-Butylsulfenic acid

+ iso-Butene

ca. 1200°C

Oxadisulfane

+ 2x iso-Butene
Winnewisser et al., Chem. Eur. J.  (2003)

Beckers et al., Chem Eur J.  (2005)
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Torsional splitting
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Torsional splitting
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Torsional splitting

Dn(b) = |dKa+1 – dKa|

Dn(c) =  dKa+1 + dKa
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Torsional splitting
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Torsional splitting
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Torsional splitting
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Torsional splitting
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Experimental spectra
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Intensity anomaly
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Intensity anomaly
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branch Sb/Sc

rQ0 0.22(4)

rQ1 0.23(2)

rQ2 0.58(11)

rQ3 < 0.02

Theoretical value: Sb/Sc=mb
2/mc

2=0.29 
(Winnewisser et al., Chem. Eur. J. (2003))

branch Sb/Sc

rP4 < 0.02

rP5 < 0.02

rP6 < 0.02

c-type b-, 
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Intensity anomaly
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Intensity anomaly

Limitting case of 

symmetric top

symmetric top + torsional splitting
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Conclusion

Experimental torsional 

splittings of HSOH  

transitions have been 

recorded up to 2 THz

The new experimental 

data validate the available

theoretical models by

Ovsyannikov et al. (TROVE)     

and 

Yamada et al. (YWJ-model)

For Ka‘‘ > 2 only pure

rotational transitions 

(c-type) have been

observed
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To Do:
Intensity anomaly:

Special trait of HSOH 

vs.

General spectroscopic effect

Laboratory data of 

further candidate 

molecules 

Theoretical model 


