Future experiments with cooled,
optically pumped, radioactive
ion beams

Paul Campbell

[ Present status...

% New access...

The future experiments...
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Pumping in the cooler:
40 keV ions Buffer gas Extraction and
from mass Electrostatic ~ cooling in an acceleration to Acceleration to
separator deceleration = RF-guadrupole 1 key 40 keV

1 keV ions to
the Penning
trap

40 keV ions fo
the laser
speciroscopy
station
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Pumping in the cooler:
(Mn, Y, ¥2*, Nb, Ta)
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Niobium (cw)
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Niobium (on-line)
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B Cheal et al. PRL 102, 222501 (2009)



Reconstructing

i.e. get it the way
it should be..

(Frances' talk)
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Pumping in the cooler:
(Cr, Mo, Ru, Rh, W, etc??)

2 photon
excitation

2™ order HF

1

M1/E2
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Photo chemistry...

Me* + O, + hv MeO* + 0




"Step out” of the beam
background...

>

Accelerating voltage
(but see BC's talkl!)
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Especially for this:

40 keV ions Buffer gas Extraction and
from mass Electrostatic  cooling in an acceleration to Acceleration to
separator deceleration =~ RF-quadrupole 1 key 40 keV

1 keV ions to
the Penning
frap

40 keV ions to
the laser
spectroscopy
station
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Better still:

40 keV ions Bulffer gas Exdraction ang
fram mass Electustatic  cocling in an acceleration tu Acceleration to
separator deceleration ~ RF-quadiupgle 1 ey 40 keV

1 keV ions o ->

the Panning
trap

All manipulations,

ASs now..

voltage changes,

chemicals,

pumping...



Future...

Phase 2

S3 RODUCTION

—

\ g Accelerator

Phase 1
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Essential:

Buﬁrg:n Extraction and
from mass Electostatic  cocling in an acceleration to Acceleration to
separator deceleration ~ RF-quadiupgle 1 ey

40 keV

| JRES SRR

As “usual”...

1 keV ions o ->

the Panning
trap

Plus stable beams
on-line
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Photo chemistry...

Me* + O, + hv MeO* + 0

Low resolution...
Ultra-high sensitivity...

c.f. Cu prior to PRL 103, 142501 (2009)
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Yttrium at
the limit...

22?

we've missed
one...



S(2N) in keV

7

YA

@ Penning trap data

120Cd from Q, (ISOLDE)
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SPIN ASSIGNMENTS..

-Study isotopes on 2 lines
-Polarisation and...

-Measure g simultaneously with
moment
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J Billowes, P Campbell, F Charlwood,
B Cheal, KT Flanagan, D Johnson and T Procter

(see for S3 cases around Z~28 and IRIS)



