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/ Collinear Resonant lonization Spectroscopy (CRIS) \ / Newest results on low-mass Fr isotopes \

The CRIS technique combines the high resolution of a collinear laser-atomic beam geometry with the high * First successful on-line run measured the isotopes: *"*»*""205,206,207,221 Ey,
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e \We were able to saturate Saturation curve for the 1064nm Nd:YAG laser
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A F=5 Where , is the magnetic dipole moment and Q,  Since the linewidth of the Ti:Sa was 1GHz and th(i natural linewidth of the 751./2 - 8p3/? transition is

i ~_E S is the spectroscopic quadrupole moment of the of the order of 5MHz, there was a loss factor of ~200 for the laser power. This would bring the power
nucleus. [1] requirement for a narrow-band continuous wave (cw) laser down to the order of ~0.4W (assuming a

Fr ionization scheme linewidth of < 5MHz for the cw laser light) .
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e The linewidth of the 422nm Ti:Sa laser used for the resonant step was around 1GHz.
e Using a continuous wave narrow-band laser will improve our spectral resolution.

Deflector plates — Deflection of
ions onto the MCP.

The CRIS off-line ion

:?;‘\fdees (';ELSS'S " The total experimental efficiency was of the order of 1:400, owing to the high efficiency of ion detection,

surface  ionization the high ionization efficiency and the fact that we had a bunched ion beam from ISOLDE, which meant
for off-line tests. that we didn’t experience any losses due to the duty cycle of our laser system.
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* Investigation of the onset of deformation in the region above the Z = 82 shell closure and around
N=112.03]
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" e Conclusions and Outlook
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* From this data it will be possible to deduce the nuclear magnetic dipole moments u, and isotope
shifts ov, of the investigated isotopes.

*The very high background suppression allows us to measure isotopes with very low yields like 20%Fr
which had an estimated yield of 71 atoms/uC. B3

* The presence of multiple peaks in the spectra of 29429 Fr js already an indication of the presence of
isomeric states, some of which have already been measured by other authors 14,

. had a neutralization  Performing complementary measurements on the isotopes 2°42%¢ Fr with the Decay Spectroscopy

efficiency of ~50% during the run in which we measured Station will help identify each hyperfine structure component.

the low-mass Fr isotopes. * For future planned experiments such as Cul®! and Pol®!, we are planning on using a narrow-band
laser with which we will be able to resolve the full hyperfine splitting, giving us access to the study of

e After the CEC, there are plates which deflect the ions nuclear electric quadrupole moments.

that have not been neutralized, since these ions would
constitute a background in our measurements.
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