
MEASUREMENT OF ROTATIONAL LEVELS OF THE HOMONUCLEAR HELIUM DIMER CATION BYEXTRAPOLATION OF RYDBERG SERIESDANIEL SPRECHER, JINJUN LIU, TOBIAS KRÄHENMANN, MARTIN SCHÄFER, and FRÉDÉRICMERKT, ETH Züri
h, Laboratorium für Physikalis
he Chemie, Wolfgang-Pauli-Strasse 10, 8093 Züri
h,Switzerland.Metastable 4He2 mole
ules �a 3�+u (v = 0; N = 1; 3; 5; 7)� were produ
ed in a supersoni
 expansion of neat helium atoms by strikinga dis
harge at the ori�
e of a pulsed valve.a Transitions to np Rydberg states (n up to 150) 
onverging to the �rst rotational levels ofthe ground state of He+2 �X+ 2�+u (v+ = 0; N+ = 1; 3; 5)� were re
orded at a pre
ision better than 10�3 
m�1 using the te
hnique ofRydberg-state-resolved threshold ionization spe
tros
opy.b The observed Rydberg series reveal strong perturbations 
aused by rotational
hannel intera
tions and the appearan
e of the spe
tra is strongly in�uen
ed by weak ele
tri
 �elds present in the ex
itation region. Theextrapolation of the Rydberg series to their limits using multi
hannel quantum defe
t theory enabled the determination of the rotationalstru
ture of the helium dimer 
ation and of quantum defe
t parameters for the 
orresponding ionization 
hannels. These results representa ben
hmark for ab initio 
al
ulations on three-ele
tron systems.
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