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TheHe dimerhasa bindingenergy of about10
� �

K (7 � 10
� �

cm
���

) andis thereforethemostweaklyboundof all naturallyoccuring
diatomicmoleculesin thegroundstate.Sincetheatomhasonly two electronsin aclosedshellthecalculationof theinteractionpotential
is, in principle,straight-forwardusingwell establishedquantumchemicalmethodsexceptthatanextremelyhighprecisionis requiredto
obtainthecorrectbindingenergy. Thusthedimerbindingenergy providesanexceedinglystringenttestof quantumchemicalalgorithms.
RecentlyAndersona hasusedhis ”exact” QuantumMonteCarlo (QMC) methodto calculatea few pointson the potentialcurve with
a relative precisionof betterthan2 � 10

���
. He finds excellentagreementwith the latestMR-ACPF(averagedcoupledpair functional)

methodcalculationsof Gdanitzb.
SincetheHedimeris notopticallyactive, is presentonly in very low concentrationsat10

� �
K temperaturesand,moreover, very fragile

it is not accessibleusingusualspectroscopictechniques.Recentlyour grouphasdemonstratedthat thehugesizeof thedimer ( � R �	

50Å) canbe measuredby diffracting the dimersin a beamof atomsandclustersformed in a cryogenicnozzleexpansionfrom a

nanostructuredtransmissiongratingc. Therelative diffraction intensitiesup to the7
��

ordercanbemeasuredandprovide information
on the extent to which the effective slit width is reducedbecauseof the finite extent of the dimer. Sincethe averagesizeis inversely
proportionalto thesqrtof thebindingenergy, � R � thusprovidesdirectinformationon thebindingenergy. New improvedexperiments
with betterstatisticsevaluatedwith a bettertheorywill becomparedwith thelatestcalculationsof Gdanitz.Theremainingerrorsin the
experimentandtheapproximationsin thetheorywill bediscussed.
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