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Fredrik presentation
The life of an antiprotonic atom

Capture of the antiproton 
in a high-n Rydberg 
state.

Annihilation on nucleus results 
in the formation of Highly 
Charged (radioactive) Ions (HCIs)
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Cascade emitting x-
rays and Auger 
electrons.

Antiproton approaching stripped 
nucleus, strong interaction 
influences orbitals. 
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Hydrogen-like atom

Energy scale

En =
mc2α2
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13.61 eV
2.81 keV
24.98 keV

0.53 Å
255.95 fm
28.82 fm
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Liquid drop model

ρN(r) =
N

1+ e(r−R)/a
,

R = 1.25A1/3fm

a = 0.5 fm
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Hartmann et al. PRC 65, 014306 (2001)
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Electromagnetic transition ΓEM

Wikipedia Attribution: JabberWok CCBY SA

ΓEM =
ω3|d |2

3πϵ0ℏc3

|d | ≈ 3
2
a0
Z

∆E = µc2α2Z 2
(
1
n2f
− 1

n2i

)

ω =
∆E

ℏ
=

Eni − Enf

ℏ
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Timescale of ΓEM
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Strong interaction Γst

Rnl(r) =

√(
2Z
na0

)3 (n − l − 1)!
2n[(n + l)!]

e−ρ/2ρlL2l+1n−l−1(ρ),

P =

∫ inf

0
dr r2ρN(r)|Rnl(r)|2

Γst = ΓrefP
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ρN(r) =
N

1+ e(r−R)/a
, a = 1.0 fm
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ρN(r) =
N

1+ e(r−R)/a
, a = 0.25 fm
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