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Photoionization via Resonances
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Which goals do we have?

Understand elementary atomic collision processes

photo-recombination photo-ionization

exploit high resolution of resonances

TN

QED in strong fields  hyperfine structure nuclear effects



Progress of work at the ESR of GSI:
Dielectronic recombination of Au™
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Experiment-Collaboration Giessen-GSI

Giessen-GSl experiment and

Giessen theory
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Rate coefficient ( 107" cm’/s )

Dielectronic recombination of Bi’ (1s” 2s)
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2s., - 2p,, Lamb shift in Li-like ions

Theory: 280.64 eV =110 meV £ 210 meV
(Yerokhin et al.)

Experiment: 280.59 eV = 90 meV
(Schweppe et al. 1991)

ESR-DR-Experiment: 280.516 eV = 34 meV £ 22 meV =43 meV

(Brandau et al.):
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Rate coefficient (cm®/s)

Dielectronic recombination of Xe50+(1s2 232)
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The New Experimental Storage Ring
NESR

Electron cooler

Rf—cavities (0.8 — 5 MHz)

Extraction Injection
/ septum septum \
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cooling El?ctlon cooling
pickups target Kickers

Electron
ring

Improvements expected:

simultaneous cooling (electron cooler) and
measurement (electron target)

electron target with adiabatic beam expansion
adiabatic acceleration of electrons
flexibility of target setup

improved energy resolution

optimum access to high-energy resonances




Schottky Spectra of Xe>' lon Beam in the ESR
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New Possibilities for
Precision Spectroscopy of HCI

Interactions of
energetic photons with ions

Cross section (Mb)

Example: photo-excitation of Be-like C* ions
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ALS Collaboration

A. Muller, R. A. Phaneuf, A. Aguilar, M. F. Gharaibeh,
A. S. Schlachter, . Alvarez, C. Cisneros, G. Hinojosa,
B. M. McLaughlin, J. Phys. B 35, L137 (2002)




Time-reversal studies

Dielectronic recombination: CRYRING Collaboration
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Photo-ionization: ALS Collaboration
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Photo-Excitation of the
2s,, - 2p,, Lamb Shift in Li-like U™’

Trapped U™ ions (e.g. in an EBIT)
exposed to synchrotron radiation
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energy resolution up to 35 000
1.16 meV@ 40.2 eV, 10 meV @ 200 eV
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absolute energies with AE/E = 3x10°
10 meV @ 300 eV

Photoionization cross section (Mb)
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Doppler-Boosted Laser Photons:

Li-like uranium
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