MODELING THE MAGNETIC FIELD OF
THE LCLS-| UNDULATOR FOR THZ@PITZ:

Abstract
An accelerator-based THz source for pump-probe experiments at the European XFEL is under
development at the Photo Injector Test Facility at DESY in Zeuthen (PITZ). For the proof-of-principle
IPAC 2 1 experiments an LCLS-I undulator is planned to be installed downstream of the PITZ accelerator. The fields
of the undulator module 26 have been re-measured at DESY in Hamburg and the results are consistent
m with earlier SLAC measurements. A model for 3D field reconstruction based on the undulator magnetic
measurements has been developed. It includes also a horizontal gradient of the vertical field. Tracking of
o the 17 MeV/c beam has revealed that the transverse gradient will lead to a significant off-axis trajectory in

the horizontal plane. This offset has to be corrected with a steering coil, the design of which is also
presented. The performance of the THz generation with the correction coil is discussed as well.
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LCLS-l Undulator: Magnetic Field Analysis
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LCLS-l Undulator: Horizontal Gradient Modeling
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Modeling the horizontal gradient of the vertical magnetic field X, mm
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BEAM DYNAMICS IN UNDULATOR
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CORRECTION COIL IN UNDULATOR
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THZ SASE FEL SIMULATIONS
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CONCLUSIONS

» The LCLS-I undulator L143-112000-26 is planned to be installed downstream of the PITZ accelerator for the
proof-of-principle experiments on the accelerator-based THz source for pump-probe experiments at the
European XFEL

» The undulator field re-measured at DESY is in good agreement with previous measurements at SLAC

= A model was implemented for 3D field reconstruction based on magnetic measurements, including the
horizontal field gradient

» Tracking the beam with the modeled field revealed a significant horizontal offset of the beam, which cannot be
compensated by the initial beam angle

= A correction coil was developed to compensate for this effect

» Beam dynamics simulations showed the possibility of almost complete compensation of the undulator field
horizontal gradient effect with the correction coil for both the beam trajectory and envelope, as well as for the
radiation performance of the THz SASE FEL
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