ATLAS Roman Pots at LHC Run 3
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The physics motivation for the ATLAS

Roman Pots (ARP) project is based _ _
on investigating diffractive and Absolute Luminosity For
photon-induced processes by tagging ATLAS (ALFA)

one or both "forward" protons with
AFP and ALFA detectors. Diffractive ~ ALFA consists of four vacuum-sealed
interactions occur due to exchange of ~ SPectrometers housed in Roman
colorless object: photon in case of Fots, which are inserted vertically ATLAS Forward Proton (AFP)
electromagnetic and Pomeron in case iInto the beam line and are installed

of strong interactions. This exchange ©ON Dboth sides of ATLAS at  AFp consists of four stations installed on both sides of ATLAS at
does not alter the quantum numbers ~ @pproximately 237 m (NEAR ;5 imately 205 m (NEAR station) and 217 m (FAR station). Each station
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of the interacting particle thus one or ~ Station) and 241 (Run 1)/ 245 m is made of a single horizontal Roman pot housing the AFP detectors:
both colliding proton may remain (Run 2) FAR station. Each station e 4 Silicon Tracker (SiT) planes are present in each SiT planes
intact and scattered at very small houses a multilayer scintillating fibre RP station to measure proton position:
angles (few micro-radians) thus called ~ (SCIFI) detectors for alignment and o 50 x 250 ym? pixel size
"forward" protons. In addition, there tracking, allowing resolution of o, = o resolution: .= 5 um, o = 30 pm [Ref. 1]
will be a rapidity gap, which is a O, =30 um, ALFA goal 1S to perform g g
space in rapidity devoid of particles. measurements of elastic scattering e The Time-of-Flight (ToF) detectors are designed to
S ... and soft diffraction.

measure the primary vertex z-position which
can be compared to position reconstructed by the
ATLAS tracker to help reduce the background.
o  present only in FAR stations
. L o 4 x 4 matrix of quartz bars, L-shaped and
. . = N / -

! A rotated 48° w.r.t. LHC beam (Cherenkov angle) "
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ARP Upgrades for RUN 3

AFP: Alignment during
e Aredesign of the AFP ToF detector: keeping the Micro-Channel Plate PhotoMulTipliers (MCP-PMTs) outside ~ 75/@/2/°” Qut-orVacuum solution
vacuum in order to reduce the risk of electric arcs [Ref. 2]. ~ ) :
e New MCP-PMT and its back-end electronics designs to address Run 2 inefficiencies from and to suppress : ]

cross-talk.
e Timing resolution for ToF: 20 * 4 ps (side A) and 26 * 5 ps (side C) [Ref. 3],
20 ps — spatial resolution of 4.24 mm.
e New SiT tracking modules installed on new heat exchangers, enhanced cooling capabilities.
e New Versatile Link Demonstrator Board (VLDB).
ALFA: Minor refurbishment — one more data-taking in Run 3.

AFP Performance in RUN 3 o
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