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Two photon decay in He-like ions
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> Change of atomic structure with Z - influences the two-photon decay rates
> Competing of e-e correlation and relativistic effects

> Increased probability of forbidden transitions
decay rate of forbidden transitions (M1,M2,E2,2E1) scales with Z°-Z10

»Spectral shape of two photon emission allows test the whole atomic system
- probe of relativistic effects in the strong central field in heavy atomic system

»>Testing of the quantum electrodynamics (QED)
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Several experimental precautions are required
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weighted probability b P(b)

1S1 A electron

Probability for a simultaneous
ionization and excitation:

‘ Py~ (b) = p*" (b) Py (b)
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1 The ionization and/or excitation probabilities
1 as a function of impact parameter ‘b’
i (A-Compton wavelength)

D.C. lonescu and Th. Stohlker, Phys. Rev. A 68 (2003) 022705
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Experimental Storage Ring (ESR)
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up- and down-charged ions were registered by
particle detectors (MWPC) with eff.~100%

x-rays were detected by Ge(i) detectors
(calibrated with use of the radiative sources)
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The spectral distribution for the two photon decay was predicted to form a broad continuum with
a maximum at half the transition energy which gradually drops to zero at the endpoints.

Fully relativistic theoretical calculations: A. Volotka (Private communication)
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Summary Eﬂé‘%

The experimental study of the production of the low-lying excited states
in He-like high- and middle-Z ions followed by the K-shell ionization of
initially Li-like species has been performed:

» The technique of a undistorted two-photon transition measurements
» Exclusive production of excited states in He-like ions

» New approach for investigation of exotic 2E1 decays

» Experimental results are in agreement with relativistic theory

» The spectral shape of 2E1 photons of He-like Sn has been discriminated from
other He-like ions (sensitivity : Z =50 + ~5)
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