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Scientific motivation for a fs-resolution, polarisable-streak TDS

> Diagnose both transverse and longitudinal slice properties for machine optimisation in 
e.g. FELs

Transverse Deflection Structure (TDS)                
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PolariX-TDS Collaboration Background

> Design of compact high-power RF components at X-band in 2016 by Alexej Grudiev [1]

> High-precision tuning-free assembly procedure developed at PSI [2, 3]

> New diagnostics requirements at four facilities:

● FLASHForward (beamline at FLASH, DESY): fs-longitudinal diagnostics of driver/witness beams used in plasma-
wakefield acceleration (PWFA)

● ARES-SINBAD (facility at DESY): sub-fs longitudinal characterisation of ultra-short electron bunches

● FLASH2 (beamline at FLASH, DESY): online longitudinal measurement with fs resolution of electron bunches for 
optimising FEL process and UV/soft X-ray photon-pulse reconstruction

● ATHOS (beamline at SwissFEL, PSI): online longitudinal measurement with sub-fs resolution of electron bunches 
for optimising FEL process and soft X-ray photon-pulse reconstruction

[1] A. Grudiev, CLIC-Note No. 1067 (CERN, Geneva, Switzerland, 2016).

[2] U. Ellenberger, et al., 11th International Conference on Synchrotron 
Radiation Instrumentation 425, 072005 (2013).

[3] R. Zennaro, et al., in Proceedings of the 27th International Linear 
Accelerator Conference, pp. 333–335.



















Page 16  |   P. González Caminal (UHH, DESY) - WEOA02   |   IBIC21 (Pohang, Korea)   |   15th September 2021

PolariX-TDS Collaboration – Brief History

> 2018
● Collaboration agreement between partners signed
● Mechanical design complete
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