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• non-radiative (NRC)

three body interaction where momentum and energy is shared
between the collision partner
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Calibration

system parameters

U92+ → Ar
observation angle: 35◦

beam energy: 88 MeV /u
⇒ β = 0.4064, γ = 1.0945
transfer factor between the laboratory and the emitter system:
Doppler Shift = 1.3697

Elabor sys =
Eemitter sys

γ (1− β cos ϑ)



Physical basics Experiment series
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system parameters

U92+ → Ar
observation angle: 35◦

beam energy: 88 MeV /u
⇒ β = 0.4064, γ = 1.0945
transfer factor between the laboratory and the emitter system:
Doppler Shift = 1.3697

Elabor sys =
Eemitter sys

γ (1− β cos ϑ)

Calibration

Eemitter system Elabor system channel

34.2 keV 46.9 keV 1784± 30
15.0 keV 20.4 keV 733± 10



Physical basics Experiment series

Calibration



Physical basics Experiment series

Comparison
Binding energies associated with transitions in a Balmer series

peak Elabor system Eemitter system

1 20.40 keV ± 0.44 keV 14.88 keV ± 0.32 keV
2 22.65 keV ± 0.43 keV 16.53 keV ± 0.32 keV
3 26.45 keV ± 0.60 keV 19.30 keV ± 0.44 keV
4 28.35 keV ± 0.43 keV 20.69 keV ± 0.31 keV
5 30.27 keV ± 0.49 keV 22.10 keV ± 0.36 keV
6 33.82 keV ± 0.43 keV 24.69 keV ± 0.32 keV
7 36.17 keV ± 0.62 keV 26.40 keV ± 0.45 keV
8 39.86 keV ± 0.60 keV 29.09 keV ± 0.44 keV
9 41.90 keV ± 0.47 keV 30.58 keV ± 0.34 keV

end 46.90 keV ± 0.50 keV 34.23 keV ± 0.36 keV
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Comparison
Binding energies associated with transitions in a Balmer series

peak Eemitter system Etransition transition

1 14.88 keV ± 0.32 keV 15.00 keV 3s1/2 → 2p3/2

2 16.53 keV ± 0.32 keV 16.68 keV 3d5/2 → 2p3/2

3 19.30 keV ± 0.44 keV 19.48 keV 3s1/2 → 2s1/2

4 20.69 keV ± 0.31 keV 20.82 keV 3p3/2 → 2s1/2

5 22.10 keV ± 0.36 keV 22.32 keV 4d5/2 → 2p3/2

6 24.69 keV ± 0.32 keV 24.60 keV 5s1/2 → 2p3/2

7 26.40 keV ± 0.45 keV 26.66 keV 4p3/2 → 2s1/2

8 29.09 keV ± 0.44 keV 29.37 keV 5p3/2 → 2s1/2

9 30.58 keV ± 0.34 keV 30.67 keV 6s1/2 → 2s1/2

end 34.23 keV ± 0.36 keV 34.20 keV continuum
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Results and Conclusion
Spectra with associated transitions to the L-shell
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L-shell series in helium- and lithium-like uranium

• experiment in August 2007
• spectra with the first 4 L-shell lines
• data do not fit with the theoretical values
• more corrections: shielding correction
→ every electron in the ion shields one proton
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L-shell series in helium- and lithium-like uranium

• experiment in August 2007
• spectra with the first 4 L-shell lines
• data do not fit with the theoretical values
• more corrections: shielding correction
→ every electron in the ion shields one proton

Ecorr ∝
(

92

90

)2
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Spectrum of lithium-like uranium
M- and L-shell series
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Comparison
Shielding correction

Helium-like uranium in [keV ]

peak Elabor sys Eemitter sys Eshield corr . Etheor .

11 18.44758 14.63544 14.95887 14.998
12 20.56333 16.31398 16.6745 16.682
13 24.14803 19.15792 19.58129 19.485
14 25.6703 20.36561 20.81567 20.824
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Comparison
Shielding correction

Lithium-like uranium in [keV ]

peak Elabor sys Eemitter sys Eshield corr . Etheor .

11 17.53268 14.31346 14.95669 14.998
12 19.54938 15.95987 16.67708 16.682
13 23.08047 18.84261 19.68937 19.485
14 24.33888 19.86996 20.76288 20.824
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• shielding correction is very rough approximation

• a more precise theory is needed



Physical basics Experiment series

Conclusions

E ∝
(

92

90

)2

• shielding correction is very rough approximation

• a more precise theory is needed



Physical basics Experiment series

The end
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The end

Questions?
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