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In many circular charged-particle accelerators, experiments are performed not on the main beam but on secondary beams. These secondary beams are obtained either by extracting a fraction of particles from the accelerator ring or through a double-conversion process. At the DESY II booster synchrotron, thin carbon fibers are placed in the DESY II beam orbit. As electrons pass through these fibers, they produce bremsstrahlung radiation [1]. The resulting photons exit the accelerator ring and strike a metal target, where electron-positron pairs are generated. These particles are then used as a source for secondary beams on which experiments are conducted. It was shown in [2] that this double-conversion scheme can be replaced by directly extracting particles from the electron beam halo using planar channeling in a bent crystal. In the present talk, we investigate the possibility of optimizing the crystal orientation, bending radius, and thickness in order to achieve the highest particle deflection efficiency.
Based on numerical simulations of 6 GeV electron propagation through bent crystals with various orientations relative to the incident particle direction, as well as different bending radii and crystal thicknesses, we performed a comparative analysis of the deflection efficiency in planar and axial crystal orientations. To identify the optimal bent crystal parameters for maximum electron deflection efficiency, we compared the effectiveness of planar channeling in bent crystals [3, 4] with that of the Grinenko-Shul’ga mechanism [5, 6], which is associated with particle deflection in the fields of atomic strings within a bent crystal.
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