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Hydrogen-like Bismuth
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Contributions to the HFS Sere

lithium-like
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Valotka A V et al 2008 Phys. Rev. A78 62507
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Testing QED ShHERe
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Shabaev V M et al 2001 Phys. Rev. 86 3959
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Testing QED ShHERe
e(Zs)
o f(az) = 1:0782(3) for Z =83
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=0:16886 for Z = 83:

X = f( az) Dirac

Shabaev V M et al 2001 Phys. Rev. 86 3959
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Testing QED ShHERe
E= %o QeD t OEQED

2 1
OEnon oep = E (Di21C+ E nt XE o

Dirac
Eqep = oep t E sqep XE (Qll?D

Contribution E @9 E (19 E
Dirac value 84829 876638 31:809
Interelectronic interaction

1=Z 29995 29995

1=72? and higher orders :a5(4) 0:25(4)
QED 5:052 5:088 Q036
Screened QED 094(6) 0194(6)
Total 61:32(4)

o

Volotka A V et al 2009 Phys. Rev. 103 33005



Why Bismuth?

Hydrogen
H
| 1/2
t 11 Ma
E 5:9 10 %ev
0 211 cm

Doppler e ect

I #

H-like Bi | %,

Li-like Bi

I Lab

Lasep

.é;HERZ

H-like Bi Li-like Bi
20982+ 209 {80+
9/2 9/2

351(16) s 50 ms
50841(8) ev 7971 meV

24387(4) nm 15554 nm
[ ! = 5922 nm
o———— =
91 b)
1
[ Og(1+ b) = 6406 nm

b=0:71 (400 MeV/u)
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Lithium like Bismuth Experiment withLaserLight at ESR
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Experimental Storage Ring SpHERe
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Experimental Approach StHERe
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Eyin = 392.9 MeV/u, g =142
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Main Development StHEre
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Laser Anti Collinear



Laser Transport
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Laser Beam Pro le
Near eld Far eld, 50 m, anticollinear

Far eld, 80 m, collinear Far eld, 80 m, collinear



Beam Stabilization
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HFS Li-like Bi Spectral
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Preliminary



Summary

@ Thirteen years after the rst beamtime ...

@ We have found E®9) in lithium-like bismuth.
@ Data analysis is ongoing.

@ Libelle team is happy.

@ Spectrap can now determine the B and E @9 more
accurately (relative accuracy of 16).

@ Test of bound-state QED on the level of a few percent in the
strongest electromagnetic elds available.
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