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Introduction

Results: Mass Spectrometry
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Results: Ultimate Resolution
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Modified QTOF Ultima pusher stack.
lons have 1mm spread and 200 eV/q through
pusher .
lons have 6386 eV/q after pusher and travel at
10° to push direction.
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- r,=52.25mm, 1, =57.75 mm, ¢ = 254.6° Resolutionvs V,, .. with V, ... =623V for 0 meV/q ion VA

(ensure isochronous planes normal to ion energy spread. Inset shows initial ion distribution in Ez/z Recolutioniys Vo eaiy = 623 V for 23 meV/q perfect

Inner outer
trajectories). plane correlation ion energy spread (inset).
Inner sector has negative voltage relative to 8000 -

FFR, outer sector positive.
lon beam traverses 90.4 mm to detector. lon
beam is 25 mm so 27.6 % duty cycle.
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Very high resolution without any energy spread =»
detector at second space focus.
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B Position and velocity correlated =2 ions closer to
Z Axis Position / mm
pusher are moving towards & vice versa.
Resolution = 22,500 for perfect correlation.

186 mm Detector

Design of the ESA-TOF for MS-SPIDOC. - Ultrafast electron multiplier detector.
- ADC with 500ps resolution
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Fully uncorrelated position and velocity = worst
case scenario. Resolution = 7,750.

CO m p u tat I O n a I M et h O d S Expected performance somewhere between best
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Pusher uses symmetry plane Resolutionvs V,, ., with'mi/erouter =623 V for 23 meV/q
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- Simulations performed in SIMAX. | Inherent rejection of
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metastables will further help
- For all simulations, ions have: resolltion
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z=020.5mm, E, =0 +0.023 eV/q random norovirus T, capsids 150+ (bottom). Left shows the pusher
(i.e. no correlation between energy and stack region. Blank workbench simulated field free region. I

ESA shown on the right, with field free regions.

position).
- 500ions used in all simulations. lon trajectories for different metastable ions. Any change in E/q will prevent jons being
detected. The ESA voltage can be scanned to transmit the metastable ions (inset).

Summary and Future

-  Compact ESA-TOF design with a footprint less than 450 x 190 x 180 mm (/xwxh). - Simulation of mass spectrometry performance shows high ion transmission.

- Flexible design allows to alter footprint without compromising performance. - Simulated resolution > 8,000 gives excellent performance for small size. tThhiSEproJect haj recgivlid f_undig% Zf(r)om
€ curopean unions moriZon

research and innovation programme
- Energy filtering of ESA removed metastable ions or allows to study them. - Prototype currently in final stages of design and ready for manufacturing. Under grant agreement No 601406
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