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Synopsis We have measured the 1s Lamb shift in hydrogen-like gold Au78+ in the experimental storage ring (ESR) by high-
resolution spectroscopy of the Lyman x rays using a dedicated twin crystal-spectrometer assembly. This is the first result
obtained for high-Z hydrogen-like ion with high-resolution wavelength-dispersive spectroscopy at a storage ring. The result is
compared with the state-of-the-art QED calculations as well as with other measurements.

Aiming for an accurate testing of the QED ef-
fects on the ground state binding energy in high-Z,
H-like ions, novel high resolution x-ray spectrom-
eter setup has been developed for experiments at
the Experimental Storage Ring (ESR) at GSI, Darm-
stadt. Namely, the twin crystal-spectrometer assem-
bly, Bi-FOCAL, operated in the FOcusing Compen-
sated Asymmetric Laue geometry has been arranged
for accurate x-ray spectroscopy at the ESR gas jet
as schematically depicted in figure 1 [1]. Each
spectrometer was equipped with one 2D position-
sensitive Ge strip detector. In a dedicated beamtime
at the ESR, Lyman-α transitions of H-like Au78+

were measured in high resolution via spectroscopy
of the corresponding x rays located near 63 keV in
the laboratory system. Bare gold ions were stored in
the ESR at a velocity corresponding toβ ≈ 0.47 and
the x rays were measured in coincidence with ions
undergoing single-electron capture in the argon gas
target and being deflected onto a particle detector by
the bending magnet downstream the gas jet. It could
be demonstrated that the newly developed crystal op-
tics together with the position sensitive detector can
cope with the low count-rate situation encountered.
Background could be effectively reduced, by proper
shielding facilitated by the existence of a polychro-
matic focus and by making use of the time and en-
ergy resolving capabilities of our Ge strip detectors.
This setup has allowed us to obtain an experimental
value for the 1s Lamb shift in H-like Gold with high
statistical accuracy which will be compared with the

state-of-the-art theoretical predictions and the results
of other measurements [2, 3, 4].

Figure 1. The Bi-FOCAL crystal-spectrometer arrange-
ment at the ESR gas jet.
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