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A scheme for generation and measurement of spin
polarized GeV electrons from a PWFA
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The generation and acceleration of an electron beam with a high degree of spin polarization is desirable for
future plasma-based high-energy colliders. Our recent theoretical and simulations work [1,2] has shown that
spin polarized electrons can be produced from photoionization of 4f14 electrons of Yb III ions by a circularly
polarized laser, and then accelerated to multi-GeV energies while maintaining their spin polarization in a
beam-driven plasma wakefield accelerator (PWFA). An experimental realization of this scheme would require
a method of measuring the spin polarization of the accelerated electrons. In our proposed scheme, Møller
scattering polarimetry is used to measure the spin polarization of the beam, which involves scattering the
beam off of a magnetized target and observing the yield of scattered electrons at specific angles. Measuring
the spin polarization of a beam produced from a PWFA presents additional challenges due to the unpolarised
drive beam that typically contains nC of charge and a lack of stability from shot to shot. Our spectrometer
design addresses these challenges and provides a scheme for both producing and detecting high-energy spin
polarized electrons accelerated in a beam-driven plasma-based accelerator.
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