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Outline of the talk:

• Brief introduction on Ni-like x-ray laser scheme

• Motivation for XRL work at GSI

• Overview of the spectroscopy setup

• XRL performance
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Laser spectroscopy to measure nuclear properties

isotope shift ⇒ changes of charge radius
hyperfine structure ⇒ nuclear spin
hyperfine splitting ⇒ moments

Problem: too many electrons

go to few-electron systems:
• H-like: very simple, but excitation energies
too high, nuclear size effect small
• He-like: same

⇒ how about Li-like ??
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Lithium-like ions: very precise calculations
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Tuning via Doppler-shift

• wavelength tuning by fine variation of velocity
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Nearly all elements in reach of x-ray laser !
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Setup overview
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Compact Compressor Setup

-beam transport

-compact XRL setup

-detector development
progressing
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Compact Compressor Setup

-beam transport

-compact XRL setup

-detector development
progressing
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10 Hz XRL operation and beam stability

(XRL campaign at Lund Laser Center, Sweden)

~20µm

C. Cassou et al., Optics Letters, in print
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Outlook / Conclusion

• XRL setup shows adequate performance, full 
mobility will be given early next year

• PHELIX beam transport line to reinjection channel 
can be finished within a month

• Spectroscopy setup should be ready for testing   
mid of next year
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XRL plasma snapshot
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Schematic View



Petawatt High-Energy Laser for Heavy-Ion Experiments
16

Low-energy atomic physics experiments at HITRAP and Cave A, Nov. 2006

Non-normal line focusing using a single
spherical mirror
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