CERN PS Booster transverse damper: 10 kHz — 200 MHz radiation tolerant

International Beam

amplifier for capacitive PU signal conditioning Instrumentation

Conference IBIC

11-15 September 2016 Barcelona

A. Meoli, A. Blas, R. Louwerse
CERN, Geneva, Switzerland

Abstract After connection to the LINAC4, the beam intensity in the PS Booster is  service. This constraint implies the installation of the amplifier at a remote location. A
expected to double and thus, an upgrade of the head electronics of the transverse solution was found inspired by the technique of oscilloscopes’ high impedance probes
feedback BPM is necessary. In order to cover the beam spectrum for an effective that mitigates the effect of transmission line mismatch using a lossy coaxial cable with
transverse damping, the pickup (PU) signal should have a large bandwidth on both the an appropriate passive circuitry. A new large bandwidth, radiation tolerant amplifier
low and high frequency sides. Furthermore, in order to extend the natural low has been designed. The system requirements, the analysis, the measurements with the
frequency cut-off from 6 MHz (50 Q load) down to the required 10 kHz, with no present PUs, the design of the amplifier and the experimental results are described in
modification of the existing PUs, a high impedance signal treatment is required. The this contribution.

electronic parts should withstand the radiation dose received during at least a year of
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The frequency response of the pickup has been measured reproducing the electromagnetic transverse field generated by the beam trough the
stretched wire technique. A conductive wire is placed inside the pick-up along the direction of the beam, and it is exited with a sine-wave
sweep, generating a TEM wave travelling in the beam pipe. The induced signal is taken from the PU plate.
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Radiations and mechanical constraints

In order to extend the electronics lifetime,

it was chosen to place it at a reasonable

distance from the beam pipe as it is the

main source of harmful radiation. The dose T

decreases exponentially with the distance. RpaNlnps NN
- , Fig. 6: PU.CST Model

At the selected amplifiers location, the

Pickups’ location

radiation dose has been measured with Proton kinetic energy, Ey 160 MeV -> 2 GeV
Velocity factor, 0.533 - 0.948
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Conclusion To be done:
A head amplifier setup has been designed to measure the beam position in the CERN PSB even when loaded with the maximum - Final validation of the components
beam intensity expected after the PSB connection to LINAC 4. Its bandwidth extends from 10 kHz to 200 MHz thanks, at the low - Installation in the machine for the long tests
frequency end, to a passive probe setup as used in commercial oscilloscopes, and on the high frequency side, to high frequency - Final version of the PCB
commercial operational amplifiers. The distance from PU to amplifier allowed by the high impedance probe allows for the - Installation in the machine and replacement of the old amplifiers
\reduction of radiation doses. Selected radiation hardening components should further extend the circuit lifetime. L )
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