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In the high gradient rf photoinjectors, dark current is the “unwanted beam”not produced by the cathode
drive laser. It is a part of field emission from the cavity and photocathode, which is accelerated through the
gun. Dark current can cause beam loss, increase the risk of damage to accelerator components, and create
additional background for beam users. Furthermore, during operation of the ELBE srf gun, the dark current
has been found to correlate with the photocathode QE and life time. Therefore, understanding the sources as
well as the dynamics of dark current is crucial to machine safety and gun quality.
In this paper we present our experimental investigations of the dark current at the ELBE SRF gun-II. The
beam dynamics of the dark current is studied with the ASTRA code, which helps us to track the field electrons
starting from the cathode area and from other sources, so that we can understand their different contributions
to the dark current.
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