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Malonaldehyde (MA) in its stable enolic form is known as a prototype molecule for fast intramolecular proton transfer processes in a
double minimum potential with a relatively large ground state splitting of 21.58 cm
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.a Due to its moderate size it is a popular testing
case for theoretical model calculations. So far, only few examples of vibrationally excited tunneling splittings are known experimen-
tally.b � c

We provide several new experimental estimates for excited state tunneling splittings in MA obtained by adiabatic cooling and symmetry
breaking experiments in three different molecular states (isolated, coated by Ar layers and embedded in bulk Ar matrices).d The ap-
plication of a straightforward approach allows the estimate of the splittings by the joint interpretation of gas phase, supersonic jet and
matrix FTIR data. Our results constitute an important step towards a complete mapping of the MA tunneling splittings as a function of
vibrational excitation and thus facilitate the critical assessment of multidimensional dynamical approaches.
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