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Introduction: Diamond Light Source - Beamline B07
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• UK National Synchrotron Radiation Facility In operation since 2007

• > 4000 scientists (universities and industry) visit every year

• Fundamental and applied research in many fields…



Introduction: DLS-B07 size-selected cluster source
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https://www.diamond.ac.uk/Instruments/Structures-and-Surfaces/B07/beamline/support-laboratory/Cluster-Source.html



Methods: Charged cluster beam modelling
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Results: Cluster beam divergent

Vgrid 1V Vgrid 6V Vgrid 24V
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Cu355 (1.1eV)



Results: Asymmetric tube
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Cu355 (1.1eV), Ltube: 60mm, Vgrid 6V



Results: Asymmetric tube
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Results: Charged cluster beam deflection
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Results: Charged cluster beam deflection
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Results: Pd clusters
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Results: Small clusters divergent

Using Einzel lens to confine cluster beam

Mehta, K. et al. (2024), Instrumentation Science & 

Technology, 53(3), pp. 351–362.
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Pd13 (0.1eV)

1383 amu

Rlens: 3cm, Llens: 1cm , dlens: 1.5cm, Vlens =2Vgrid
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Results: Einzel lens
Rlens

Llens

dlens

Rlens: 1 inch, 

Llens: 1cm , dlens: 1.5cm

Rlens: 1 inch,

Llens: 0.5cm , dlens: 1cm
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Rlens: 1 inch, 

Llens: 1.5cm , dlens: 2cm

Rlens: 3 cm,

Llens: 0.5cm , dlens: 1cm



Results: Application builder
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Retarding Field Analyzer (RFA), Cluster kinetic energy

𝐼𝑔𝑟𝑖𝑑 , 𝑉𝑔𝑟𝑖𝑑

𝐾𝑒𝑖𝑡ℎ𝑙𝑒𝑦 6487
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22 9 meV 22 -

35 14 meV 44 11 meV

61 13 meV 149 7 meV

207 5 meV 355 4 meV

Ganeva, Marina, et al." Plasma Sources 

Science and Technology 22.4 (2013): 045011.
0 100 200 300 400

0.0

0.4

0.8

1.2

1.6

d
I/

d
V

 (
a
.u

.)

v (m/s)

 44

 149

 355


