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Synopsis We consider the radiative recombination of a free electron into the excited 2p3/2 state of heavy H-like
ion with the subsequent decay into the ground 1s1/2 state. Quantum correlations between two photons emitted
in the process are studied.

Radiative recombination (RR) is one of the
basic processes that occurs in laboratory plasma,
in collisions of heavy ions with electrons at ion
storage rings and EBIT. During the last decades
RR of highly charged heavy ions remains the
subject of intense theoretical and experimental
research (see Ref. [1] and references therein).
Radiative recombination is a time-reversed pho-
toionization, hence it allows to study this fun-
damental electron-photon interaction in large-
energy and strong-field regime, which is not ac-
cessible in the direct channel. Moreover, the RR
is very sensitive to the spin, relativistic and QED
effects in the structure and dynamics of heavy
atomic systems.

In the present work we investigate the ra-
diative recombination of the relativistic electron
with bare heavy ion into the 2p3/2 excited state of
H-like ion and its subsequent Lyman-α1 (2p3/2 →
1s1/2) decay. We consider the scenario where RR
photon and subsequently emitted characteristic
photon are detected in coincidence. In this case
the axial symmetry of the RR-populated 2p3/2
state is removed and the magnetic sublevels of
the highly charged ion are populated coherently
[2]. We have employed the density matrix ap-
proach and relativistic Dirac’s theory for descrip-
tion of such coherence between the magnetic sub-
states [3].

We also apply our results to test Clauser-
Horne-Shimony-Holt’s (CHSH) inequality∣∣∆(a,a′,b,b′)

∣∣ ≤ 2, (1)

which is one of a family of Bell inequalities. Here

∆(a,a′,b,b′) = E(a,b)− E(a,b′)

+E(a′,b) + E(a′,b′), (2)

where a, a′ are the detector settings for the first
photon and b, b′ for the second one, and E(a,b)
is the correlation function for the photon pair.
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Figure 1. Test of CHSH inequality (2). β is angle

between a and b, b and a′, and a′ and b′ [4].
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