
PRECISE WAVELENGTH MEASUREMENTS OF
POTASSIUM He- AND Li-LIKE SATELLITES IN A LASER

PLASMA OF A MINERAL TARGET

Ryazantsev S.N.,*1,2 Skobelev I.Yu.,1,2 Filippov E.D.,2,3

Martynenko A.S.,2 Mishchenko M. D.,1,2 Kr̊us M.,4

Renner O.,4,5,6 Pikuz S.A.1,2

1MEPhI, Moscow, Russia, 2JIHT RAS, Moscow, Russia, 3IAP RAS,
Nizhny Novgorod, Russia, 4IPP CAS, Prague, Czech Republic, 5FZU,

Prague, Czech Republic, 6ELI-Beamlines, Dolńı Břežany, Czech Republic
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The atomic models of high-Z deeply charged ions are extremely com-
plex and require experimental validation. One of the approaches is to
measure the wavelengths of resonance transitions in He- and Li-like ions,
using the spectral lines from H-like ions, which can be modelled with out-
standing precision, as a reference in the spectra. However, already for the
elements with Z∼15 and above it is quite difficult to create hot and dense
plasma providing a large concentration of H-like charge states. To mitigate
the issue, here we suggest particular minerals to be used as laser targets
composed of moderate (15<Z<30) and low (<15) Z elements, when the
emission from the latter will deliver perfect reference lines over a whole
range of He-and Li-like moderate-Z emission under examination. Such
approach was implemented to measure wavelengths of the resonance tran-
sitions (1snp–1s2 for n=2,3) in He-like K (potassium) ions and their dielec-
tronic satellites by irradiating plates of Orthoclase (KAlSi3O8) with 0.5 kJ
subnanosecond laser pulses. An X-ray spectrum of the laser generated
plasma contains the investigated lines of highly charged K ions together
with precisely known reference lines of H-like Al and Si ions. Potassium
K-shell spectral line wavelengths are measured with ∼0.3 mÅ precision.
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