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For most atoms and molecules, the direct access to Rydberg states from the ground state requires light in the UV or VUV range, thus the
spectral resolution is limited by the spectral bandwidth of the laser and the Doppler broadening. A significantly higher resolution can be
obtained by combining a high-resolution laser system with millimeter radiation.a Such double-resonance experiments have been used to
study the hyperfine structure of high Rydberg states of

���
Kr b or H � c.

A phase-stabilized backward wave oscillator (BWO) in the 240–360 GHz frequency range was combined with a UV laser system to
record high-resolution spectra of high- � Rydberg states of xenon. The millimeter wave transitions at sub-MHz resolution between nd
and np or nf Rydberg states of the isotopes

� ��� Xe,
���	�

Xe, and
��� � Xe were detected by pulsed field-ionization followed by mass selective

detection of the cations.
A multichannel quantum defect theory (MQDT) treatment of the hyperfine structured was used to analyze the millimeter wave data in
combination with the available data from the literature in order to obtain improved MQDT parameters and hyperfine structure parameters
of the � P ��
 � ground electronic state of Xe

�
.

aC. FABRE, P. GOY, S. HAROCHE, J. Phys. B: Atom. Mol. Phys. 10, L183–189 (1977). F. MERKT, A. OSTERWALDER, Int. Rev. Phys. Chem. 21,
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