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LS1  to LS2 Summary



IS529: Spins, Moments and Charge Radii beyond 48Ca
• INTC approved bunched-beam collinear spectroscopy for 49-52Ca.

• First addendum approved the applica@on of the ROC technique to 53,54Ca.

However

Yield of 54Ca was <1/100 of that previously 
observed by ISOLTRAP. ✤

Ø Technical developments required.
Ø ROC beamline incompatible with BBCLS.
Ø Postpone development until LS2.

✤ F. Wienholtz et al., Nature volume 498, pages 346–349 (20 June 2013)



IS529: What is ROC ?
(Radioac6ve detec6on of Op6cally pumped ions a@er state selec6ve Charge exchange)



IS529: What has been achieved?



IS529: Sensi,vity improvements
• 1) Fully characterise 0ming and energy spectra of background in the ISOLDE hall.

• Full study undertaken : Background in detectors can be reduced to below 0.1/pp

• 2) Fast reliable tape systems to move away ac0vity with every proton pulse. 
• Longer tape
• Faster cycle 0me
• Improved reliability

• 3) Improve transmission to the atom beta detec0on sta0on.
• Construct offline Ca ion source.
• Characterise transmission and validate simula0ons.
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IS529: Technical developments



IS529: Ongoing Physics relevance
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IS635: Nuclear quadrupole moments and charge radii 
of the 51Sb isotopes via collinear laser spectroscopy

• INTC approved measurements of 112-135Sb. 
• In our first run 112-134Sb measured (including 22 ground states and 11 

isomers.)

• 6 shiEs remaining for the measurement of 135Sb.



IS635: Feasibility considera6ons
• With the same conditions as the previous run 135Sb would not be possible within 6 shifts.
• 135Cs atoms are exited in the K charge exchange cell -> Strong beam correlated background.

Cs charge exchange
From simulaDon (Adam Vernon), replacing 
K with Cs should significantly reduce the 
background and also improve signal (x1.5).

Filters
85% of photons emiNed are >267 nm.

UG5 filter could be used to cut all laser 
related background, but with a 28% loss in 
signal.

Limit of feasibility within 6 shiTs.



TAC Comments and Conclusions

• ROC developments on track for successful measurement of 53,54Ca.
• 135Sb theore>cally possible, although further inves>ga>on required.
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