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After a decade-long successful operations [1] and producing new results in the field of Laser Plasma Accel-
eration (LPA) research [2-4] by the Berkeley Lab Laser Accelerator (BELLA), the PW laser system’s recent
upgrades were completed in 2022. The first is the “Second Beamline”(PW-2BL), where the fully amplified,
stretched pulses are split before compression, enabling two independently adjustable laser pulses to interact
with a variety of target arrangements in one target chamber with up to ˜40 J total energy. The new BELLA
PW 2BL provides the opportunity to conduct the next generation of LPA experiments, such as staging, laser-
driven waveguides for increased electron energy, and positron acceleration. The other upgrade is labeled as
“Interaction Point #2”(PW-iP2) [5], in which the already compressed PW laser pulses of the original beamline
are transported (via a 1:1 reflective telescope using two long focal length OAPs) to a new target chamber al-
lowing a short focal length (0.5 m) arrangement resulting in a small focal spot in the order of ˜ 3 um and high
laser intensity of >5×10ˆ21 W/cmˆ2.
An overview of the special considerations, planning and implementation processes related to radiation shield-
ing, laser and radiation interlock systems required for the safe and efficient operation of the new BELLA PW
beamlines and conduction of the planned experiments will be presented. Specific topics include: analysis of
hazards, development of appropriate hazardmitigation strategies, design details of new shielding components,
radiation field monitoring, and interlocked radiation detector and laser beam shutter systems, conditions for
high power operations ‒all matched to the expected particle beam parameters in new experiments.
This work was supported by the U.S. Department of Energy Office of Science, Offices of High Energy Physics
and Fusion Energy Sciences under Contract No. DE-AC02‒05CH11231. Commissioning experiments for iP2
are supported by LaserNetUS.
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