
Matter and the Universe 

 

 

baffle warm 
Skala beginnen mit 2*10^-4 baffle cold 

baffle warm 

µ-induced background 

Rn-induced background 

Topic 3: Matter and Radiation from the Universe 

Commissioning of the KATRIN Spectrometer-Detector-Section 
Nancy Wandkowsky (KIT) 

•  Electron energy analysis by electrostatic retarding spectrometer based on 
MAC-E (Magnetic Adiabatic Collimation with Electrostatic) filter principle 

Main Spectrometer Electron Gun Focal-Plane Detector 

Transmission Studies Radon-induced Backgrounds 

•  Stored electrons from Radon 
decays induce background 

•  lN2-cooled baffle for passive 
background reduction 

•  Background reduction by >50% 

•  Remaining µ-induced 
background of 0.4 cps 

•  Spectrometer transmits 
electrons as expected 

•  Width σ dominated by line 
width of electron gun 

•  Reproducibility of results 

•  meV energy resolution at 
18.6 keV 

Bmin = 0.3 mT 

Bmax = 5 T Bentrance = 4.2 T 

µ = E┴ / B = const. 
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U0 = -18.6 kV  

q·E0 

Uegun = U0+ΔU 

σ = 85 ± 4 meV 

•  Segmented Si-PIN diode detector allows for radial analysis 

•  Four month long measurement phase to study transmission properties and background sources 

•  50% of the final KATRIN beamline successfully tested 

 

Getter pumps provide 
UHV conditions 
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