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“Violating” Moments
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Ra 1on for APV

The Bouchiat & Bouchiat (1974) “faster than Z3-law” says:
<nSl,2‘HW‘nPl,2> 0K, zZ° where K_is a relativistic factor
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i Theory: L. W. Wansbeek et al.,

<nSl,2\ HW‘nF’l,2> ; Phys. Rev. A 78, 050501(R) (2008).
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E1,,, effect in Ra*is 20 times larger than for Ba*, and 50 times larger than for Cs (Wiemann)

Ra*is a superior APV candidate:
= |n 1 day, a 5-fold improvement over Cs appears feasible!




Ra for EDM

: Electron EDM
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Radioactive radium: because of their special properties



The relevant isotopes of radium

Recently produced

on-line for
Spectroscopy
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219-214Ra (*°Rb) production

— 206Pb + 12C —— 212,213214R4
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Thermal lonizer — ieos/ena2000)

NIM A 606 (2009) 305
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T1 efficiency (%)

Thermal lonizer Efficiency
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Measured diffusion efficiency two ways:
1) DC throughput
2) Dynamic time dependence

P.D. Shidling et al. Equilibrium/dynamic method
To be published in NIMA
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Ra EDM

step one collect them as a cold small sample
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482.7 nm
for cooling

714.3 nm
for trapping
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Following cooling scheme for Ba

S. De, U. Dammalapati, K. Jungmann, and L. Willmann,
PRA 79 (2009) 041402 and Eur. Phys. J. D 53 (2009) 1



Steps towards APV of single Ra ions
spectroscopy in Paul trap (atomic theory)
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First spectroscopy of Ra ions in Paul trap

transition | 7S,,-7P,, | ?'¥?Ra.
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*Range of Ra isotopes available

*Radium ions — trapped — gas cooled

* New spectroscopy
* Next: single ion — laser cooled

e _, APV measurement




Conclusions
TRILP@KVI-DESIR-elsewhere

Home program

e Focus on very specific
elements and isotopes

 TRIuP: alkalides and
earth-alkalides (Na,Rb,Ra)

e Long-term program and
developments (frequent
access to beam)

« ENSAR approved: can
service outside users

“*Out-of-house” program

e Limited by manpower
and funds

 Elsewhere only when
— Availability superior:
* If limited in dynamic range
of Isotopes of an element

* [f intensity limits final
statistics

 Access chances

— AGOR funding horizon is
2013




