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. X-rays - messengers of atomic processes

Fundamental learning goals:

- matter in strong Coulomb fields (Lamb shift)

- Interaction of radiation with matter ( photoionization
Investigated via REC)

- polarization of hard x-rays (REC photons)

- Why dowe need HITRAP ?

Most important arguments:
- highly charged ions (simple atomic systems)
- dow ions (reduced Doppler effect, photoionization close to the
threshold)
- high beam intensities




. Position sensitive solid state x-ray detectors

Main advantages:

- efficient photon detection
- reduction of Doppler broadening
- uniquetool for polarization studies via Compton effect

. Tasks of the Krakow team within the HITRAP

collaboration
- signal processing for position sensitive x-ray detectors
and devel opemet of electronic circuits (main tasks)

- construction of a versatile UHV chamber for ion-surface
Interaction studies (supporting task)

. Summary




\] Atomic Physics in Extremly Strong Coulomb Fields
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1s-ground state: increase of the electric field strength by six orders of magnitude



Lamb Shift-Experiment at the Jet-Target
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The Experimental Challenge
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Solution of the Problem

Segmented

Ge(i) detector ~+ decelerated ions
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e Simultaneous observation at various angles
AB=3.0 deg



Solution of the Problem

towards an accuracy of 1 eV

Bragg-Laue relation
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w Micro-Stripe Germanium Detectors (an example)

47mmx234mm 0%

241 p Energy
200 stripes ] Am

59.9 keV

20 40 60
_Energy (keV)

Timing

counts




T, Radiative Electron Capture Capture of
Quasifree Targetelectrons
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W Interaction of electromagnetic
radiation with matter

- photoelectric effect
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- Compton scattering
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Polarization Measurements
by Means of Compton Scattering

Klein-Nishina formula
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Angular distribution of scattered photons - afingerprint of polarization
Observation hasto be doneinside the detector




photon energy (keV)

250 -

200

150 4

100 4

50

Compton scattering

250 keV

scattering angle

ho

1+

ho

m

e

/C

2

(I-cosf)



Compton scattered photons

photon/photoni
i coincidence

energy deposition in two independent

parts of the detector
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reconstruction of compton
events
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! First Polarization Measurement for Radiative
Recombination Transitions (U%2* + e~ = U%+ + /i )
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preliminary data from the ESR beam time May 2002






