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Abstract

In order to obtain structural information of large macromolecular assemblies that can not crystallize such as membrane
proteins, TW-level peak power XFELs are required. The saturation power in the conventional SASE regime is in the
range of 10 to about 50 GW. Increasing the power beyond the saturation is possible by tapering the undulator magnetic
field. Undulator tapering combined with higher peak current allows to achieve the TW power. Time dependent effects in
tapered FELs generate sideband instabilities. The simulation shows that the instability is dangerous in SASE operation.
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Table 1: Simulation Parameters
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Figure 1: Power evolution.
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Figure 2: Variation of K-value.
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Figure 3: SASE field.
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Figure 4: Power spectrum.
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Figure 5: Instability gain.
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