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Abstract Results

We presentresultson the simulationprocedurefor finding the optimallens | The resultsof the simulationsare presentecbelow for a testenergybeamof 1000 eV.
voltagesof a biasedparacentrichemisphericaldeflector analyzer(HDA)  Beamtrace widths x,,,, and y,,,, vs. V|, and V5 lens voltages2-D contour plots are
with a 4-elementinjection lensanda 2-D position sensitivedetector(PSD) presentedogethemwith some2-D beamspotsdeterminednthe PSD

usedfor high resolutionAuger projectile electronspectroscopyat the new
atomicphysicsexperimentastationusedin our APAPEScollaboration1].
Thespectrometels shownin Fig. 1.

The optimization was carried out by simulationsusing the SIMION 8.1
packagd?2]. SIMION solvedthe Laplaceequationin the lensand HDA for
the given geometryof the experimentaketuputilizing the finite difference
method Simple initial electrondistributionswere flown through the lens |
entry aperture throughthe HDA andon to the PSD The two lensvoltages R EIE Y
V|, andV, . werevariedasfree parametersvhile variouscriteriawere used il il -
to selectthe optimal voltages[3] suchas minimizationof the beamspotat  Figure 3 2-D contour plots of the beam trace widis,,andyspa,(in mm) and their sum vs. Y and
the 2-D PSD, minimization of the lens magnificationandbeamangleatthe V,: lens voltagesor F=1. Ten values of optimal voltage sets of ®¥nd | ; are displayed with black
lensimageplaneetc in an effort to obtainimprovedenergyresolution The dots . Empirically discoverelén voltages using Auger lines are shown with white circles and squa
beam trace width xq,,, along the dispersiondirection at the PSD was
recordedfor eachfly. The simulationswere carriedout for variouslenspre
retardationfactorsF. SIMION resultswere also crossedcheckedusing the
boundaryelemenimethod(BEM) [4] andfoundin goodagreement

The lensvoltagesobtainedfrom simulationsthis way will be testedon the
new electron spectrographat the Demokritos5 MV TandemAccelerator
Laboratory, with the expectationthat they will provide improved energy |
resolutioncomparedo the previouslyusedempiricallyfoundlensvoltages o %5 0o 05 10 15 2o 25 30 [ PR P P S e S e r
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Fig. 1. Schematicrepresentation
of the spectrographconsisting of Figure 4 Same as Figure 3, but for F=4
an input lens, the HDA and the

PSD All the important elements

areshown Eachcolourrepresents

a different voltage V,, and V.

arethe lensvoltagesvariedin the

simulations V, Is responsiblefor

thefinal electrondeceleration

Figure 5 Same as Figure 3, but for F=6

F=1 =

Geometryfiles usedin SIMION 8.1 utilized surfaceenhancemenior highest
accuracyconditionsfor systemdimensionsaswell asthe grid unit density - - - - -

Voltage parameter®f eachelementof the injection lens aswell asthe initial X, y Ny
conditionsof the electronbeamwerecontrolledindependentlyn SIMION with - L e Xspan Yspan Xspan' Yspan
theuseof Lua programming

Figure 6 2D beam spots for F=1 and FE4ach square has a side of 0.254mm

The entirevoltagespaceof bothV .,V , lensvoltageswasscannedn stepsof _
V=10V while the size of the resulting beam spot along the dispersion ConclusionsandFuture
direction x,,,and along the focusing direction y,,, was recordedfor each

_ *span
combination

x Results for F=2, F=8 and F=10 will soon be available too
% The simulation results will be tested in the laboratory on the experimental apparatus wit
Auger lines from ion beam collisions with various gas targets.

Minimum beamspotsizewasfoundto be correlatedvith HDA optimalenergy
resolution
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