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The charge imbalance between colliding bunches in the FCC-ee ring must be less than 3-5% in order to avoid
the beamstrahlung-induced flip-flop instability [1]. The charge of the colliding bunches is leveled through top-
up injection, but this is a slow process. Laser Compton back scattering (CBS) has been proposed as a mecha-
nism to quickly level the charge of colliding bunches between top-ups [2]. This scheme has been shown to be
effective through simulations of the Compton interaction and turn-by-turn modeling of the FCC [3]. In this
work, we seek opportunities to improve performance and reliability of the CBS system. We explore strategies
for reducing the required energy in the laser pulse by reducing the pulse spot size. To prevent radiation dam-
age to the laser optics, we introduce a finite angle of incidence between the laser and e+/e- beams. We study
the interplay between angle of incidence and laser pulse length in this scenario. We investigate novel con-
cepts, such as using short pulse lasers for quenched photon emission in the strong-field regime [4,5]. Finally,
we discuss opportunities for experimental tests using the E320 infrastructure at FACET-II.
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