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Introduction: Laser spectroscop
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Introduction: Plan for collinear laser spectroscopy
experiment at the SLOWRI

Laser spectroscopy has been performed elaborately at ISOL
facilities except for short-lived, and/or refractory elements.
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Introduction: Plan for collinear laser spectroscopy
experiment at the SLOWRI

Universal slow, low-emittance Rl ion beams will be available
at BigRIPS (in-flight separator) + SLOWRI facility (gas cell)

N
Laser spectroscopy at the SLOWRI is planned (for elements
being difficult to obtain at ISOL facility). .o

Yield evaluation of the
SLOWRI (GasCell)

M. Wada et al., Hyp. Int. 199, 269 (2011) " .z i
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Motivation: Offline ion source for the planned spectroscopy
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Motivation: Reference ions for MRTOF-MS

* Multireflection time-of-flight mass spectrograph (MRTOF-
MS) is a powerful tool with a relative precision of 10~/

* Offline ion source of many elements would be also useful
as a reference
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Concept of ion source system

Refractory metal --- Surface ionization is difficult
— Laser ablation in vacuum --- Large energy spread is not

3.7ns width, 10Hz
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- Laser ablation in He gas + RF ion guide system

Low-emittance ion source of many elements whichever
solid target is available (incl. refractory elements)

good for spectroscopy...
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lon source system

* DC cylinder (Laser ablation)
* RF carpet

* Quadrupole ion guide

* RFQ

DC cylinder

JILY

'S
Pulse laser
Chamber Relative
pressure
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2 ~1x 107
3 ~5x107

Differential pumping



RF carpet
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* He pressure is kept constant (feedback to piezo valve)
* lons are stopped in He, guided down to RF carpet by DC
electric field (~8V/cm).



lon source system RFQ

Transport test using Cs* (RF freq. 3.73MHz)
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lon source system \—-E RFcarﬁet
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PCB: segmented electrodes
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4 thin plates (PCB), each as a segmented electrode.
* lons are transported by DC (~0.2V/cm) + RF
* Transport efficiency of ¥90% was achieved.



RFQ
lon source system e
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Transport test using Cs* (RF freq. 1.26MHz)
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* lons are transported by RF electric field.

* Transport efficiency of ~“90% was observed.
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Test measurement for different ablation targets

* lon source was connected to a test beamline |5, source
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(Horizontal slits before and after the separator magnet: 0.5mm width)



m/q spectrum for different ablation targets

* Target: Ni, Ag, Zr, Ta, W, BaF, in He 4mbar
 Laser: 532nm, ~5ns width, 10Hz, ~10mlJ/pulse (Minilite | )

* Singly charged ions of refractory elements (Zr, Ta, W),
compound (BaF,—>Ba*) with ~107/pulse
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Summary

 Offline ion source was developed, mainly for the
planned laser spectroscopy experiment at the
SLOWRI facility in RIKEN.

* By combining laser ablation of a solid target in He
and RF ion guide system, singly charged ions of
several elements (incl. refractory) were successfully
obtained.

Outlook

* Demonstration of the collinear laser spectroscopy
of Ba*.



