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Abstract Introduction

The RF cavities in the LHC experience strong beam-loading for ¢ The cavity filling time corresponds to the length of a 36-bunch train
bunch trains of lengths comparable to the cavity filling time. * The 400 MHz superconducting cavities are mechanically detuned by a stepper
For High Luminosity (HL) LHC, the peak power demand is motor [1]
expected to go beyond the capability of the present RF system. ¢ The half-detuning beam-loading compensation scheme [2] is applied at
Pre-detuning has been implemented to remove limitations injection
from first-turn RF power transients. We show results from  The tuner needs several seconds to act and is not present for the first injection
measurements and compare with expectations from * Detuning the cavities before injection reduces transients and increases the
simulation. maximum bunch intensity possible to capture
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e Systematic error in power due to difference in set point
voltage and antenna voltage [4]
* Optimum phase should be in the range 28° to 38°

* Uncertainty from power measurement (£20%), reference
phase in tuner (£5°) and loaded quality factor (=2500)

Conclusion

* Pre-detuning is now used in operation and shows a significant
reduction in peak RF power at injection

* Measurement scan in detuning exhibits clear improvements in
margin in available power and matches expectations from
simulation

* The fill-by-fill variation should allow for a fine-tuning of the
phase within 2.5°

100 * Simulation shows that the operational setting should be in the

range 28° to 38°
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Turns * For accurate optimization at least 100 turns should be acquired

* Optimum phase (minimum in peak power) oscillates turn-by-
turn due to oscillations in the beam
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