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Distributed Sensor Network @ KARA 
with EO Far- and Near-Field Diagnostics
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EO near-field
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EO far-field 
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THz detection
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diagnostics

Fast THz 
detectors

EO diagnostics
other advanced diagnostics

Synchronized single-shot 
beam diagnotics:

Far-Field: Measurements at a beamline of the CSR pulse shape
Near-Field: Measurements inside the beam pipe of the 
longitudinal bunch profile

Starting 10/2022: BMBF funded 
project for 3 years EVEBUD in 
cooperation with University 
Dortmund/DELTA



Gudrun Niehues: Electro-Optical Diagnostics at KARA - MT ARD ST3 Meeting 2022 KIT, IBPT08.09.20223

Near-Field EO @ KARA:
Phase Space Tomography

revolution plots / sinograms

filtered 
back-projection

EOSD experiment

phase space density

S. Funkner, et al., arXiv preprint, arXiv:1912.01323.
complete phase space image 
reconstructed from time interval of 61 μs
„Randon morphing“ between
independent measurement
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Far-Field EO @ KARA:
Far-Field Demonstrator for Off-line Tests
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Balanced detection: EOS far-field demonstrator setup:

blue: THz beam path; red: laser beam path

balanced detection demonstrates 
clear EOS signal

Next steps: 
EOSD measurements for single-
shot detection
Transfer to beam line

C. Widmann et al. MOPAB294, IPAC 2021.
C. Widmann et al. MOPOPT024, IPAC 2022.


