
Section no.1 Section no 2 Section no 2 Section no 2 Section no 2 Section no 2 Section no 2 Section no 3 Section no 5 Section no 6

Eigenstates and decay of a positronium in a strong
magnetic field

Andrew Koshelkin
National Research Nuclear University (MEPhE), Moscow, Russia
International Symposium on High Energy Physics (ISHEP-2024)

(ISHEP-2024)
18–21 October 2024, Antalya, Turkey

21 October 2024

Eigenstates and decay of a positronium in a strong magnetic field
Andrew Koshelkin National Research Nuclear University (MEPhE), Moscow, Russia International Symposium on High Energy Physics (ISHEP-2024) (ISHEP-2024) 18–21 October 2024, Antalya, Turkey



Section no.1 Section no 2 Section no 2 Section no 2 Section no 2 Section no 2 Section no 2 Section no 3 Section no 5 Section no 6

Contents

1 Introduction
2 Low energy positronium states in a magnetic field
3 Positronium decay in a magnetic field
4 Conclusion
5 Acknowledgments

Eigenstates and decay of a positronium in a strong magnetic field
Andrew Koshelkin National Research Nuclear University (MEPhE), Moscow, Russia International Symposium on High Energy Physics (ISHEP-2024) (ISHEP-2024) 18–21 October 2024, Antalya, Turkey



Section no.1 Section no 2 Section no 2 Section no 2 Section no 2 Section no 2 Section no 2 Section no 3 Section no 5 Section no 6

Introduction

The problem is important in the astrophysics when the
electromagnetic signals, whose energy is about 0.511MeV , coming
from the astrophysical objects:

i) pulsars
ii) neutron stars.
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Low energy positronium states in a magnetic field

We direct the magnetic field B along the OZ axis.
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Low energy positronium states in a magnetic field
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Low energy positronium states in a magnetic field
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Low energy positronium states in a magnetic field
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Low energy positronium states in a magnetic field

i) Non relativistic case.

mea� α

Ew =
me

2

(
1 +

2(1 + (−1)S+1)

(mea)2 − 2(4πα/3)2 ln2(aB/a)
)
(8)

Eigenstates and decay of a positronium in a strong magnetic field
Andrew Koshelkin National Research Nuclear University (MEPhE), Moscow, Russia International Symposium on High Energy Physics (ISHEP-2024) (ISHEP-2024) 18–21 October 2024, Antalya, Turkey



Section no.1 Section no 2 Section no 2 Section no 2 Section no 2 Section no 2 Section no 2 Section no 3 Section no 5 Section no 6

Low energy positronium states in a magnetic field

ii) Relativistic case.

mea� α

Ew '
1
a2 ((1 + (−1)S+1)− (2π)7α4/162). (9)
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Positronium decay in a magnetic field

Γ ' |ψ(0)|2

M2 , (10)

|ψB=0(0)|2 ∼ a−3
B (11)

|ψB 6=0(0)|2 ∼ 1
aBa2 . (12)

A strong magnetic field leads to sufficient increasing, in
(aB/a)2 � 1 times, the decay width as compared with the case
B = 0.
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Conclusion

1 The eigenvalue and eigenstate of a positronium in a strong
magnetic field are studied.

2 A strong magnetic field decreases the positronium lifetime.
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