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Conceptionof the laboratory

Åinterdisciplinary EBIS/XRAY laboratory

Åatoms, molecules, plasmas, surfaces, 
nanostructures, biomolecules, cells
Åx-ray spectroscopy (hollow atoms,plasma)

Åion-surface interactions (formation of 
nanostructures)

Åfragmentation of (bio-)molecules 

Åradiobiological effects studiesof heavy and 
highlycharged(cancer therapy, spaceradiation
biology)
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EBIS-A IrradiationFacilityL (DreebitGmbH)

ÅDresden EBIS-A ion source,
Åbeam guiding components 

(Einzellens, deflectors), 
Åbeam diagnostics (Faraday 

cups, MCP detectors), 
Åmass separation (double 

focusing analyzing magnet), 
Åmultipurpose target chamber, 
Åvacuum production and 

measurement systems, 
Åbeamlinerack, shielding, 

positioning units, electrical 
supplies and beamline
control. 
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Åion acceleration and deceleration

ÅDC and pulsed beams

Åion energies from 10 eV x q up to 

40 keV x q 

Åequipment for in-beam x-ray 

spectroscopy



EBIS-A IrradiationfacilityL
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UHV gatevalve

EBIS-A

quadrupolesectionincluding
pressuregauge, 4-jaw-slit 
system and Faraday cup

UHV gatevalve

beamlinesection1:
Einzellens, X-Ydeflector
and apertureplate

UHV gatevalve

analysingmagnet

beamlinesection2:
pressuregauge, X-Ydeflector
and Faraday cup

straightconnectorincludingEinzellens

target chamber
including linear
feedthrough, 
sampleholder
and Faraday cup



DresdenEBIS-A ion source

The EBIS-A ion sourcesuppliesa
wide rangeof HCIfrom bare ions
for light elementsto Ne-like and
Ar-like ionsfor high-Zelements

Åelectronenergy: up to 25keV

Åelectronbeam current: up to 
500 mA

Åpermanent magnet (NdFeB)

Åmagneticfield strength: 600 
mT(on axis)

Å trap length: 6 cm
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Performance of the EBIS-A ion source

Å Basic processes: 

ïdirect excitation (DE)

ïradiativerecombination (RR)

ïdielectronicrecombination (DR)

ÅMeasurement methods:

ïenergy dispersive x-ray 
spectrometry

ïwavelength-dispersive x-ray 
spectrometry

ïelectron energy-resolved x-ray 
spectroscopy

ïtime-resolved x-ray 
spectroscopy
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Xenonhigh-resolution spectrum (©DreebitGmbH)

Scatterplotof highly charged krypton(©DreebitGmbH)



Nanostructures Noble Gas Focused Ion Beam

Performance of EBIS-A ion source
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High-contrast SEM-images 
of a silicon sample obtained 
with the focused helium 
beam provides an indication 
of an ion beam diameter in 
the sub-micrometer range. 

Xe20+at 4 keV(by courtesy ofDr. Facsko, Forschungszentrum
Dresden-Rossendorf) 

Single ion hits create structures on the surface on a nanoscale
the dimensionsof which are found to depend on the charge 
and kinetic energy of the projectile but also on the conducting 
properties of the surface

Ar16+at 8 keV(by courtesy of Prof. Schleberger, University Duisburg-Essen) NanoFIBmachineat LPN/CNRS in Marcoussis, France
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