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Radiat ive processes studied in
collisions of  U92+ with a H2 target

Outline:

• Motivation
� Why highly charged, high-z ions?

• Experiment
� GSI facility
� Experimental set-up

• Results
� REC
� Ly-αααα alignment
� Bremsstrahlung



Günter Weber FANTOM, Groningen, 21.05.07

1 30 60 90
109

1010

1011

1012

1013

1014

1015

1016

1s

Fi
el

d 
S

tr
en

gt
h 

<E
> 

 [ 
V

/c
m

 ]

Nuclear Charge Z

Why spect roscopy with highly charged,  heavy ions?

∆∆∆∆E ≈≈≈≈ 10-6 eV
Z�αααα ≈≈≈≈ 10-2

∆∆∆∆E ≈≈≈≈ 500 eV
Z�αααα ≈≈≈≈ 1
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UNI LAC

The GSI  Facilit y
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Internal Gasjet-Target

Ion Beam

Experimental Storage Ring (ESR)

available Targets: H2, N2, Ar, Kr, Xe
typical density: 1012 particles/cm3

ESR & internal gas target
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The Experiment

Experimental Set-up
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U92+ -> H2 @ 96.6 MeV/u
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Results: REC lines

non-zero because of magnetic
interactions (‚spin flip‘)
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Lyman-αααα alignment
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Results: Lyman- αααα alignment
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Elect ron Bremsst rahlung
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Relativistic QM calculation: Finite cross 
section at the high frequency limit

Short  wavelength limit  of  e- Bremsst rahlung

The short wavelength limit…

...shows the smooth transition
from REC to capture into
continuum states

…reflects details of the ions
Coulomb potential
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Thank you f or your at tent ion

… and many thanks to the working group!
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Dynam icsDynam ics

• dynamically induced strong field effects
• correlated many body dynamics
• elementary atomic processes at high Z
• photon matter interaction, e.g. photon

polarization correlation

Positive Continuum

Negative Energy Continuum

Transfer
Excitation Ionization

Free Pair Production
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StructureStructure
StudiesStudies

• bound state quantum electrodynamics
• nuclear effects on the atomic structure
• effects of relativity on the atomic structure
• electron correlation in strong fields
• supercritical fields

Atomic Physics in St rong Coulomb Fields


