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— lon mass, size, shape

— lon-atom interaction potential
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Motivation

e K o Collision cross section () < lon-neutral interaction potential V(r) [1]

mM
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« lon-atom interaction potential < electronic configuration < relativistic effects
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Motivation

Lanthanide
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Motivation

* Relativistic effects increasingly important for high Z

« Electronic configuration
— relativistic density profiles contracted

— For increasing n relativistic contraction decreases

- B = E = % a.u. - f = 0.58 for hydrogen-like mercury ( goHg)
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Motivation

« Shift of electronic energy levels

— Levelflipping for 7s;,, / 653/, / 655/, 6d_,
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IMS Apparatus

Electric Drift Field
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Measurement Principle

« Two-step photo-ionization
« Fixed starting time and starting position
* Register arrival time t, = t;+ t; at channeltron detector

lonization Potential

}Rydberg states

L 4 Exited State

Ground State
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Measurement Principle

« Two-step photo-ionization
« Fixed starting time and starting position
* Register arrival time t, = t;+ t; at channeltron detector
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IMS Apparatus
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Lanthanide Results

« Systematic IMS studies of several Lanthanides in 2009 [3]

. 151Eu+ 156Gd+ 15 Tb+, 15 y+ 165H0+’ 168Er+’ 174Yb+

« Arrival time spectra of Lanthanide ions indistinguishable
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[3] M. Laatiaoui et al., EPJID (2012) 66:232 Arrlval tlme (mS)
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Lanthanide Results

« Arrival time spectra of Lanthanide ions indistinguishable EXCEPT Gd™*
— occupied 5d-shell leads to reduced mobility

— Impact of electronic configuration on distinct ion mobilities proven
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[3] M. Laatiaoui et al., EPJD (2012) 66:232 ( )
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Lanthanide Results
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Actinide Expectations

« Similar drift behaviour for actinide series

« Mobility variations due to different electronic configurations
— reduced K, for ¢,Put* ?
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First steps

Voltage divider installed to provide voltages for the drift cage

Next steps

E. Rickert

Test ion production via two-step photo-ionization
with inactive metal foils
Acquire data for ions from inactive printed targets

Install active printed targets for ion mobility studies of Actinides
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Thank you for your attention!
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