IDENTIFICATION OF THE CAGE, PRISM, AND BOOK ISOMERS OF WATEREXAMER AND THE PREDICTED
LOWEST ENERGY HEPTAMER AND NONAMER CLUSTERS BY BROADBAND RATIONAL SPECTROSCOPY

CRISTOBAL PEREZMATT T. MUCKLE, DANIEL P. ZALESKI, NATHAN SEIFERT, BROOKS HPATE,
Department of Chemistry, University of Virginia, McCorkiRd., Charlottesville, VA 2290ZBIGNIEW
KISIEL, Institute of Physics, Polish Academy of Sciences, Al. koi32/46, 02-668 Warszawa, Polgnd
BERHANE TEMELSO, GEORGE C. SHIELD®ean’s Office, College of Arts and Sciences, and Depart-
ment of Chemistry, Bucknell University, Lewisburg, PA 17783

The water hexamer is predicted to be the smallest watereslugth a three-dimensional hydrogen bonding network asitimum
energy structure. Calculations indicate that there arers¢ypossible low-energy isomers, with different levelstiudory identifying
different isomers as the global minimum. Previous expeni@lewvork has provided evidence for the cage, book, and cyatimers but
no experiment has identified multiple coexisting structurelsing broadband rotational spectroscopy in pulsed sop&r expansion
these three isomers have now been unambiguously identifthair oxygen framework structures determined by meam$,80 sub-
stitution. Relative isomer populations at different exgian conditions establish that the cage isomer is the mimiranergy structure.
The comparison of experimental and theoretical rotati@oalstants shows that significant improvement in the agreemechieved
when vibrationally averaged (0 K) theoretical structunesiegsed. For the water hexamer isomers, only the prism shifec®from tun-
neling associated with the rearrangement of the H-bondar&tvl his tunneling is quenched upon the incorporation dhgle H;'80
monomer into the prism cluster. Rotational spectra coastswith predictions for the lowest energy heptamer and m@rastructures
have also been identified and the structure of the heptanygieoxatom framework has also been determined usifl§®l substitution.



