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Field lonization

Reducing the background contributions from: Non-res Al
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e (Collisionalionization

* Laserrelated background, especially from high power non-

resonant step

* FIU via Rydberg state makes high power laser obsolete

Electric field ionization of Rydberg states in a collinear
geometry
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Rydberg Hyperfine Structure (HFS) :
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Online commissioning

Field ionized K observed
with beam from ISOLDE

Selected ToF region with binsize: 0.1 us.
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Resolved with lower CEC deflector potentials and lower Rydbergs (n=18, K)
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First results
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First scan of Rydberg series in Kwith FIU
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Current design

Segmented electrostatic Acceleration
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A. Vernon etal., Sci. Rep. 10, 12306 (2020).

MagneToF
. . . detector
Field-ionized ions

Background ions

Acceleration lenses (after grids)

Background ions
Segmented deflection (before grids)
\;
\ _/
2\ =~ % b)
e 3 H" &—// g
z 20
S
S 10
3 T
l_,z Field-ionization wires 0
(] 5 10 15

Time of flight (ns)

* Acceleration lenses are redundant
with our bunch width.

e Limitationinvacuumin IR

* Grids shorteningissues.
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New design
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Based on GUNILLA setup @ Gothenberg.  Instead of GRIDS, using a set of parallel coaxial circular plates.
* First plate is at ground potential, ensuring a field free

1\2 34567809101 12 interaction region.
* Allthe other plates can be individually biased.
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* Different Rydberg states beingionized at different location in
the Field lonizer which can be identified with MCP.
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Getting rid of the acceleration lenses.

Change in the design of the deflectors design

and assembly.

Designing the deflectors like plates, similar to

the ion source bender (instead of rings with PCB)

Field lonizer Schematics.Rev. Sci. Instrum. 93, 065004 (2022); doi:

10.1063/5.0061736
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New working design

FIU Deflectors Field lonizing plates

Medium n-rydbergs
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Low n-rydbergs

MToF

Separate assembly of Field lonization
plates and the deflectors
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Outlook

* Work already started on the new design of the FIU
* Need the CAD drawings of the CEC deflectors

 SIMION simulations to be performed for the number of ionization plates

Advantages
* Better vacuum in the Interaction Region (IR).
e )
i Next step

Laser spectroscopy of Kisotopes with 3 step scheme and FIU during
* R |ISCOOL commissioning (Technical paper) and In (Jessica’s proposal).
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