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V?rlous tests of the QED proce.sses Figure 1. Schematic of AFP system, which uses devices named Roman pots to Figure 2. Feynman diagrams of exclusive
with 3 I,OW but  well-predicted perform the measurement in the vicinity of the LHC beam [1]. The near stations production (left) and single diffractive
cross-section consist of only 3D Silicon Tracker (SiT) detectors that measure the positions of the  dissociative production (right).

protons, while the far stations contain also Time-of-Flight (ToF) detectors, which

measure the arrival times of the protons.

AFP Reconstruction Analysis

The first step is the reconstruction of clusters from hits recorded by the At first, the event cleaning and track reconstruction are performed.

SIT planes. Afterwards, the tracks are reconstructed by applying a linear ST pa

regression to the cluster positions. Finally, the protons are reconstructed at e e -
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Figure 3. SIT detector with 3D silicon pixel sensors is seen on the left [1]. It consists of applied: only 1 track per station, 1 cluster and 1 or 2 0.5 mm and slope of the track
336 x 80 pixels with the dimensions of 50 um x 250 um. The thickness of the plane is 230 um. hits per SiT plane. IS neglected.
The planes are tilted by 14° to achive the resolution of 6 um on the x-axis and 30 um on the
y-axis [2]. A sketch of the proton reconstruction process is given on the right. 9 degrees of freedom considered in the analysis are the shifts in the x
and y directions and the rotations around the z-axis. 3 degrees of freedom
Interplane a|ignment of SIT detector are eliminated by fixing the position of plane 0.

_ _ ] , _ _ A correction to the alignment parameters is applied iteratively (30
The aim of the interplane alignment is a precise understanding of the | times) until the convergence is reached. The last 15 iterations include an

relative positions of the SIT planes in order to ensure the best accuracy of additional selection of events where the track ><2 value is XZ/ndf < 2.0 in
the measurements. order to further clean up the sample.

The method applied in this study uses differences between the cluster R It
positions measured in each plane and the position of the track reconstructed eSuits
from the measurement in all planes.
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In total, 24 parameters must be determined for the interplane alignment:
3 offsets and 3 rotation angles for each plane of each station.
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l - Figure 7. Position difference distribution between a reconstructed track and a cluster, of x
‘ Ar, ‘ (left) and y (middle) [3]. The average value of the difference in x-positions of the tracks
A and the clusters as a function y position of the clusters (right). The fits are indicated by
- - "1 dashed lines.
The parameter values (6x, oy, o) quickly converge as expected.
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Figure 4. Simplified representation of the interplane alignment method with two planes. In > > 1 g

reality, positions of SiT planes are unknown. The alignment process starts with "before e
alignment” state, where all parameters set to zero. The track with zero slope is then S0l
reconstructed from the cluster positions. The residuals (Ar) on the same plane are
calculated. These corrections finally are applied to cluster positions.
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Figure 8. The evolution of the alignment parameters 6x (left), oy (middle), and « (right) with
iteration number [3]. The final values are given for each plane in the upper right.

[1] ATLAS Collaboration, 2022, AFP Figures, https://twiki.cern.ch/twiki/bin/viewauth/Atlas/AFP_Figures This work is suoborted in part bv Polish National
[2] ATLAS Collaboration, 2015, Technical Design Report for the ATLAS Forward Proton Detect, ATLAS-TDR-024 Science Centre Nl%pN oiact n% 2021%42/E/ST2/00350
[3] ATLAS Collaboration, 2022, AFP Performance in Run 3, ATL-COM-FWD-2022-026, https://cds.cern.ch/record/2826256 proJ '

ferhat.ozturk@ifj.edu.pl 5th Symposium of the Division for Physics of Fundamental Interactions of the Polish Physical Society Poster Number: 10


https://twiki.cern.ch/twiki/bin/viewauth/Atlas/AFP_Figures
https://cds.cern.ch/record/2826256
mailto:ferhat.ozturk@ifj.edu.pl

