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• System Setupy p

• Electron-Positron Converter

• Positron ExtractionPositron Extraction

• Chopper / Buncher System

• Radiation Shielding
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The EPOS (ELBE Positron Source) project at The EPOS (ELBE Positron Source) project at 
Research Center DresdenResearch Center Dresden--RossendorfRossendorfResearch Center DresdenResearch Center Dresden RossendorfRossendorf

• Radiation source ELBE = Electron Linac with high Brilliance and low Emittance  

• Primary electron beam (40 MeV x 1 mA = 40 kW)

• Time structure: infinite sequence of very short electron bunches (cw-mode)

• Spot size: 5mm diameter
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electron bunch structure
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Ground plan of the ELBE hallGround plan of the ELBE hall
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Ground plan of the ELBE hallGround plan of the ELBE hall
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FEL‘s

N t SNeutron Source

Positron Converter

Cave 111b





Cave 111b

Position of e+ converter

W liWater cooling system



EPOS scheme EPOS scheme 
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Directly waterDirectly water--cooled Electroncooled Electron--Positron ConverterPositron Converter

• stack of 50 pieces W-foils 0,1 mm separated by 0,1 mm -> 13,5 l water at 1,5 bar

• foils cut by IR-laser in our workshopy p

L tti f W l t
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Laser cutting of W-plates



Directly waterDirectly water--cooled Electroncooled Electron--Positron ConverterPositron Converter
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Directly waterDirectly water--cooled Electroncooled Electron--Positron ConverterPositron Converter

El t BElectron Beam

cooling water
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Simulation of Energy depositionSimulation of Energy deposition

Al beam dump 21 kW
(made of 5N-purity)

W targetW target
14 kW

i b
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primary beam



Positron extraction electrodesPositron extraction electrodes



Simulation of positron extractionSimulation of positron extraction

• simulation done by EGUN 

• area of 20 mm diameter at moderator is used and squeezed to about 2 mm
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Positron extraction electrodesPositron extraction electrodes

• stainless steel mesh 
• 90% opening90% opening
• in front of Einzel lens
• provides very 

homogenous 2 kV-fieldhomogenous 2 kV field

Einzel lens for extraction



Magnetic Beam Guidance SystemMagnetic Beam Guidance System



Magnetic Beam Guidance SystemMagnetic Beam Guidance System

Magnetic field of 75 Gauss 
id b l il dprovides by long coils and 

Helmholtz coils

• 45 coils but only
• 5 different currents
• 5 Power suppliespp

• maximum change 6 G
• gradient < 0.11 G/mmgradient  0.11 G/mm

30 pairs of steering coils 
with different (computer-with different (computer
driven) current sources
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ChopperChopper
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Deflection plates

adjustable chopper slit

adjustable aperture



DoubleDouble--slit harmonic Buncherslit harmonic Buncher

100 mm

more Details of Chopper / Buncher system: Poster Bp-2 of Marco Jungmann



e- beam

Cable tunnel in Cave 111b
Beam dump

Al stand

Converter
chamber

Al stand

Test setup at Halle University



Beam dump

e- beammoderator
flange

Converter
beam line

Converter
chamber vacuum

Al stand



Radiation ProtectionRadiation Protection

• Rather important dose rate < 0.5 µSv/h at 
any point outside of room 111b (also on any point outside of room 111b (also on 
ceiling)

• This corresponds to 1 mSv/2000 h which is 
the lowest level in radiation  protection 
(normal environment)

• Does not require any measures of radiation Does not require any measures of radiation 
protection

Positron Lab 111c
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Top view

inner concrete shielding 0.5 m
Outer concrete shielding 3.2 m
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inner lead shielding 20 cm



Simulation of expected Simulation of expected γγ and n doseand n dose
Z
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at ceiling (1.6 m concrete):
Dγ = 0.2 µSv/hDγ > 0.25 µSv/h

D > 0 6 S /h

normal environment
D = 0.15 µSv/h

Dn < 4x10-6 µSv/hDn > 0.6 mSv/h

D  108 S /hD  0 42 S /h Dγ < 6x10-7 µSv/hDγ > 108 Sv/h
Dn > 106 Sv/h

Dγ > 0.42 Sv/h
Dn > 0.23 Sv/h

Dγ < 6x10 7 µSv/h
Dn < 10-18 µSv/h



• 3 experiments: lifetime spectroscopy (8 BaF2 detectors); Doppler coincidence (2 Ge 

Detector system (see talk DoDetector system (see talk Do--4 Arnold Krille)4 Arnold Krille)
3 experiments  lifetime spectroscopy (8 BaF2 detectors); Doppler coincidence (2 Ge 
detectors), and AMOC (1 Ge and 1 BaF2 detector)

• complete digital detection system:
lif ti  l t thi  t  dj t  ti  l  tl  th   f  ll d t t  - lifetime: almost nothing to adjust; time scale exactly the same for all detectors; 
easy realization of coincidence

- Doppler: better energy resolution and pile-up rejection expected

- pulse-shape discrimination improves spectra quality
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ConclusionConclusion

• System ready for installation at FZD in autumn 2007

• S  h  lk D 4 f A ld K ill   f  “Di i l i  lif i  • See the talk Do-4 of Arnold Krille tomorrow afternoon “Digital positron lifetime 
spectroscopy at EPOS”

• please visit our poster Bp-2 by Marco Jungmann “Construction and Timing System of the 
EPO  B  ”EPOS Beam System”

• This presentation can be found at http://positron.physik.uni-halle.de
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