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Precision measurement of the 3d → 2p x-ray energy in kaonic 4He
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Abstract

We have measured the Balmer-series x-rays of kaonic 4He atoms using novel large-area silicon drift x-ray detectors in order to study the
low-energy K̄-nucleus strong interaction. The energy of the 3d → 2p transition was determined to be 6467 ± 3(stat) ± 2(syst) eV. The resulting
strong-interaction energy-level shift is in agreement with theoretical calculations, thus eliminating a long-standing discrepancy between theory
and experiment.
 2007 Elsevier B.V. All rights reserved.
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1. Introduction

The measurement of the strong-interaction energy-level shift
and width of kaonic atom x-rays offers a unique possibility to
precisely determine the K̄-nucleus strong interaction in the low
energy limit. Therefore many experiments have been performed
to collect data on a variety of targets from hydrogen to uranium.
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It has been known that most of the available kaonic-atom data
can be fitted fairly well for Z ! 2 by optical-potential models
[1] with the exception of kaonic helium and oxygen.

The strong-interaction shift of the 2p level !E2p for kaonic
4He has been previously measured in three experiments. Note
that !E2p is defined as !E2p ≡ −(E(2,p) − EEM

(2,p)), where
E(n,l) is the energy of the level with principal quantum number
n and the orbital angular momentum l, and EEM

(n,l) is the energy
calculated using only the electromagnetic interaction (EM). The
average of the three previous results gives !E2p = −43 ± 8 eV
[2–4], while most of the theoretical calculations give !E2p ∼
0 eV [5–7] (e.g. !E2p = −0.13 ± 0.02 eV [5]). They disagree
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