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The weakest bond: Experimental observation of helium dimer

Fei Luo, George C. McBane, Geunsik Kim, Clayton F. Giese,

and W. Ronald Gentry
Chemical Dynamics Laboratory, University of Minnesota, 207 Pleasant Street SE, Minneapolis,

Minnesota 55455
(Received 9 November 1992; accepted 11 December 1992)

Helium dimer ion was observed after electron impact ionization of a supersonic expansion of
helium with translational temperature near 1 mK. The dependence of the ion signal on
source pressure, distance from the source, and electron kinetic energy was measured. The signal
was determined to arise from ionization of neutral helium dimer.

Journal, of  Chamizal ?A/% 10, 35¢4 (1913
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VOLUME 85,NUMBER11,P.22,34- PHYSICAL REVIEW LETTERS 11 SEPTEMBER 2000

Determination of the Bond Length and Binding Energy of the Helium Dimer by Diffraction
from a Transmission Grating

R.E. Grisenti, W. Schollkopf, and J. P. Toennies
Max-Planck-Institut fiir Stromungsforschung, Bunsenstrafie 10, 37073 Gottingen, Germany

G. C. Hegerfeldt, T. Kohler, and M. Stoll

Institut fiir Theoretische Physik, Universitit Géttingen, Bunsenstraf3e 9, 37073 Gottingen, Germany
(Received 5 June 2000)

A molecular beam consisting of small helium clusters is diffracted from a 100 nm period transmission
grating. The relative dimer intensities have been measured out to the 7th order and are used to determine
the reduction of the effective slit width resulting from the finite size of the dimer. From a theoretical
analysis of the data which also takes into account the van der Waals interaction with the grating bars,
the bond length (mean internuclear distance) and the binding energy are found to be (r) =52 = 4 A
and |E,] = 1.1 + 0.3/ — 0.2 mK.
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(b)

_ (a) The two unpaired electrons in an O atom occupy the 2p, H
and 2p, orbitals. (b) A water molecule can form if the two-H atoms approach g
the positive lobes of these two orbitals. (¢) The centers of the atoms in the : o
resulting molecule form an “L” with angle @ = 90° between the arms. (The < / 0’4:5
experimental value is 8 = 105°, as explained in the text.) Y
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