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Experimental Apparatus
TOTEM The TOTal cross section, Elastic scattering and diffraction dissociation

Measurement (TOTEM) is one of the LHC experiments. 

Fig. 1: Schematic diagram of TOTEM's detectors.
 

“TOTEM and LHCf: refinements for the restart. TOTEM et LHCf: peaufiner le redémarrage”. In:
(Aug. 2009), p. 4. url: https://cds.cern.ch/record/1201831
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During the LS2:

Fig. 2: LHC/HL-LHC Plan of upgrades.
 

The HL-LHC project | High Luminosity LHC Project.
url:https://hilumilhc.web.cern.ch/content/hl-lhc-project.

A new beam pipe was designed and
installed on the IP5.

CMS and TOTEM have upgraded the
Roman Pot and moving system, as well as
the Telescope 2 (now new T2). 

This work focuses on the development of
control software for the new T2 detector,
which is part of the TOTEM experiment
and will be discussed.
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new T2
The new Telescope 2 (new T2) is under commissioning. The technology employed for the new T2 is
different from the previous detector which was based on GEMs.

Fig. 3: The CMS experiment longitudinal section
indicating the new T2 detector location.

TOTEM Collaboration. Upgrade of the TOTEM T2 Telescope, Technical Design Report. Tech. rep. Geneva: CERN, June 2019. url: https://cds.cern.ch/record/2677468.
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Fig. 4: Scheme of the new T2 single plane 
of scintillators (left) and the set of 

scintillators around the beam pipe (right)

TOTEM Collaboration. Upgrade of the TOTEM T2 Telescope, Technical Design Report. Tech. rep. Geneva: CERN, June 2019. url: https://cds.cern.ch/record/2677468.

Fig. 5: Scheme of the new T2 detector
 in its open and closed positions.
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DAQ

Fig. 6: Schematic representation of the Electronic chain that shows the two quarters and the
communication with the Counting room.

TOTEM Collaboration. Upgrade of the TOTEM T2 Telescope, Technical Design Report. Tech. rep. Geneva: CERN, June 2019. url: https://cds.cern.ch/record/2677468.
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Roman Pots

Fig. 7: Photograph of the Roman Pot unit before installation, the three RPs are signaled.

Maximilien Brice. “The Roman Pot for the TOTEM experiment”. Nov. 2006. url: http://cds.cern.ch/record/1001240.
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TOTEM is dedicated to the measurements of the total proton-proton cross-section  and the study of
elastic and diffractive proton-proton scattering at the Large Hadron Collider.

The inelastic events make relevant contributions to the total cross section. However, the CMS detector
only has a coverage of |η| <4.7, which is why a complementary inelastic detector like the new T2 with an
η = 5.3 - 6.5 range is really important.

Physics motivation
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Objective

The development of an online software utility, written in an object-oriented programming
language, which controls the new T2 detector through a slow control optical link. 

10/16



Electronics and Online System

Fig. 8: Scheme of the batch setup for the new T2 software development. The digitizer board is hosting the new T2 mezzanine.
The board is controlled through the slow control (an optical link between the FEC VME backend and the DOHM). The
commands are sent by a computer to the VME crate controller (Credit: G. Antchev).
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The new T2 detector Readout Box is set up in the
Radiation Protected Zone in CMS. In this zone, the
system can always be powered up and stay non-
attended given that the infrastructure against fire and
other safety requirements are met. 
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Outlook and Conclusion
Coding with a parsing method for controlling the hardware components and then migrating the
methods to XDAQ resulted in the new T2 XDAQ interface. The development of an online
software utility that controls the new T2 through a slow control optical link, the new T2 XDAQ
interface, was presented.
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Thank you!



BACKUP



Activities

Configuring a virtual machine (VM)
Programming in C++ language, mainly
with the use of a parsing method of
commands and instructions.
Parsing parameters from the command
line, as well as from a JSON file.

Migrating the methods for the XDAQ
control software.
Configuring a SSH tunnel to access from
outside CERN GN.
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Precision Proton Spectrometer (PPS)

CMS subsystem designed for measuring scattered protons. 

Fig.6: Schematic diagram of one of the LHC sectors where PPS is installed. The timing station is placed
between two tracking stations.

E. Bossini. “The CMS Precision Proton Spectrometer timing system: performance in Run 2, future upgrades and sensor radiation hardness studies”. In: JINST 15 (2020).
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