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ELectron Stretcher Accelerator 





≤ 200mA 

≤ 10mA 

≤ 20mA 
(200mA) 

≤ 1nA 

Conversion to γ‘s 
via Bremsstrahlung 



≤ 10mA 

≤ 20mA 
(200mA) 

≤ 1nA 

I ≤ 200 mA 
U ≈ 50 kV 

τ = 1 µs 
frep = 50 Hz 



Operation, heat cleaning and activation in extreme UHV 
Lifetime 1000 h  ↔  P (H2O, CO2) < 10-13 mbar 

 

Generation of Polarized Electrons 

- 

- - - 



Highest Polarization 

Bulk GaAs Strained Layer Superlattice 

conduction band conduction band 

valence band valence band 



Typ. Photocathode Performance 
Be-InGaAs/AlGaAs Superlattice 



Titanium-Sapphire-Laser 

max. energy: 200mJ / pulse 

available light pulse 

sliced Pulse: 
E ≈ 20 mJ 

200mA @ 0.1%QE, τ =1µs: 
PLaser > 300W → 1mJ/pulse  



Space Charge Limited Emission 
EGUN-Simulations: Measurements: 

Ua = 48kV 





Assembly 





The way to 10-12 mbar 



Key to Success: H-Firing! 



Vacuum in the Storage Chamber 

important! 



Electron Gun 

Typical Mass Spectrum 



Photocathode Preparation 
• Cleaning of the PC’s surface: 

– heat cleaning at ~550°C: 
200°C: AsO 
350°C: As (from As2O3 + 2GaAs → Ga2O3 + 2As↑) 
500°C: Ga2O 

– addition of atomic H: 
Ga2O3 + 4H → Ga2O↑ + 2H2O↑ 

• Activation with Cesium and Oxygen: 



Heat Cleaning 

  
Ircon Modline Plus 

Infrared Pyrometer 
0.91µm < λ < 0.97µm 



Hydrogen Cleaning 



Load-Lock: 



Loading Chamber 



Storage Chamber 



Storage Chamber 



Photocathode holder: 
 
 
 
 
 

Source of Polarized Electrons 
Specific features: 
• inverted HV geometry 
• adjustable perveance 
• full load lock system 
• H-cleaning 
• P > 80% @ E = 48 keV 
• I = 200 mA @ τ = 1µs 
• QE-lifetime > 1000 h 
 
 

Cleaning of PC @ 450°C: 



Source of Polarized Electrons 

200mJ Ti:Sa  Laser 

Specific features: 
• inverted HV geometry 
• adjustable perveance 
• full load lock system 
• H-cleaning 
• P > 80% @ E = 48 keV 
• I = 200 mA @ τ = 1µs 
• QE-lifetime > 1000 h 
 
 

Cleaning of PC @ 450°C: PC activation with Cs and O 



Source and Transfer Line 
E = 48 keV 

→ β = 0.4, γ =1.1 

Space Charge! 



Electrostatic Deflector 



Wire Scanner 



Source and Transfer Line 
E = 48 keV 

→ β = 0.4, γ =1.1 

Space Charge! 



Space-Charge dominated Beam 
Transfer at 48 keV 

Source LINAC 

Transfer Efficiency 
> 99% 

    Distance from Photo-Cathode / mm 

horizontal 

vertical 

100mA 

200mA 



Bonn Polarized GaAs-Photoinjector 

 new load-lock with H-cleaning 
 upgraded to pulse currents I = 200mA 

heat cleaning, 
activation storage 

loading, 
H-cleaning 

100mA 

200mA 

Workhorse since 2000: 
• spin polarization P > 80% 
• pulsed beam current I = 100mA 
• quantum life time τ > 3000h 
• transfer efficiency to LINAC > 99% 
• uptime close to 100% 
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