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Abstract

Vacuum in the ARCs of the LHC is crucial to minimize beam — gas interactions and to assure thermal insulation of cryostats and helium distribution lines.
Several hundred of sensors with their associated conditioning electronics are installed across the DS/ARCs for both beam and insulation vacuum
measurements. Calculations predict that radiation levels will greatly increase during HL-LHC era.

New radiation tolerant conditioning electronics for vacuum measurements are required to withstand such conditions. This poster presents the design of
these new electronics, their qualification tests and implementation within the vacuum controls architecture foreseen during the long-shutdowns of the LHC.

1. Introduction and Motivation

Introduction
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Secondary particles with wide energy spectra, up to 24 GeV

HEH fluence 1.10'? cm 2 and 1MeV fluence 2.10%? cm

4 irradiation campaigns — 1 per system development

1 extra irradiation campaign for revised Penning electronics

2 weeks duration of each campaign with 2 Gy/h dose rate

All conditioning electronics accumulated more than 500 Gy successfully
Measurement errors at 500 Gy within tolerable margins

Power Supply:

» Linear and robust provides +24V to the backplane of the crate
 Redundant (2 power supplies per euro-crate)

« Can supply up to 9 conditioning electronics
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Conclusion
The new system architecture will greatly decrease maintenance and commissioning times, while it will enhance signal integrity and provide smooth integration
within the vacuum controls architecture. The characterization of the conditioning electronics meets the required specifications under the different test
environments. Regarding the tolerance to radiation, the new conditioning electronics can withstand doses up to 500 Gy with satisfying performance
degradation. They will be replacing the present electronics in the DS areas during the second long-shutdown (LS2) and in the ARCs during the third long-
shutdown (LS3).
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