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Since the first considerations on beam driven plasma wakefield acceleration (PWFA) the energy transfer ef-
ficiency from drive to witness bunch has been the subject of detailed investigations. The energy transfer
efficiency is mainly defined by the ratio of the accelerating fields in the witness to the decelerating fields in
the driver bunch, the so called transformer ratio, as well as by the correlated homogeneity of deceleration in
the driver. Several methods to maximise the transformer ratio have been introduced theoretically, where the
most promising are based on long, shaped drive bunches. The difficulty of such methods is the creation and
transport of such bunches. As they are longer than the plasma wavelength, they can be subject to several
plasma instabilities preventing controlled acceleration.

After the first successful experimental demonstration of high transformer ratio PWFA at the Photoinjector
test facility, DESY Zeuthen site (PITZ), which employed such long, shaped drive bunches, our efforts focus on
the investigation of different driver bunch shapes, as well as advanced bunch shaping techniques. Simulations
and experimental results on these investigations will be presented.
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