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Introduction: the He, molecule

* three-electron system, candidate for
highly accurate ab initio calculations

* not much experimental data available:

* 9 rovibrational v=0—1 transitions in
SHe*He* (uncertainty 18 MHz) [1]

7 rovibronic X—A (v=22,23—0,1) tran-
sitions in “He " (uncer. 0.2-2 MHz) [2]

[1] Yu and Wing PRL 59, 2055 (1987)
[2] Carrington et al. JCP 102, 5979 (1995)
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Overview Q-region
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Resolved fine structure of the triplet a state
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Resolved fine structure of the triplet a state
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Resolved fine structure of the triplet a state
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he N*=5 Rydberg series
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Overview over all observed states
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Extrapolation of Rydberg series with
multichannel quantum defect theory (MQDT)
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quantum defects from MQDT
(adjusted to reproduce
positions of 600 n<25 states)

[Ginter et al. JCP 81, 6013 (1984)]
[Raunhardt et al. JCP 128,
164310 (2008)]
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Extrapolation of Rydberg series with
multichannel quantum defect theory (MQDT)
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Results of the extrapolation
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Results of the extrapolation
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Conclusions

- Transitions to triplet np Rydberg states (n up to 150) of He, have
been resolved.

- The ionization energy of the a °% * state of He, was determined with
an uncertainty of 0.006 cm™ (180 MHz).

- The energy spacing between the first three rotational states of He,"
could be extracted with an accuracy of 0.0004 cm™ (12 MHz).
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Molecular Rydberg states and MQD
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Quantization condition:

det|Usq sin|m(pua +v5)]| = 0

with v; = n — 9;

Triplett pp eigen quantum defects have been adjusted
to reproduce positions of almost 600 n<25 states:

[D.S. Ginter et al. JCP 81, 6013 (1984)]
[M. Raunhardt et al. JCP 128, 164310 (2008)]
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HeNe stabilized etalon
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