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LHC TIMELINE: RUNS
AND PHASES

i E 2026-2028
2022-2025

2019-2021 e Present moment PHASE-2
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2015-2018
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2013-2014
and e Probing for Physics
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2010- 2013 * Improved Higgs BTSM and precision
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Our Focus: CMS
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_Fig_[2]: Slice of CMS in the transverse view and experimental signature of particles

in the sub-detectors.
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Fig_[1].: Views on the open CMS detector to be closed up after the Long Shutdown 2 (LS2). $ #4




PILE-UP MITIGATION WITH MTD: )

e Higher Luminiosty---> Denser Beams ———--- > Result: Pileup

e Solution: MIP Timing Detector:

MTD will measure the time-of-arrival of each charged particle with a time resolution of about 30ps.

e The BTL has a surface area of 38 m”2 with SiPMs

e For ETL, each disk has a sensitive area of 7.9 m”"2.

LGAD are chosen as the sensitive element.

>
Fig_[3]: A schematic layout of the MIP Timing Detector created in Geant4. co‘§




DATA FLOW

e Front end: ASICs tor Readout (TOFHIR & ETROC)

e Back end: ATCA structure (Serenity)
o Links: Versatile Links like LpGBT and VTRx+
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Fig[4]: Data flow through the main systems for the MTD detector




DAQ SOFTWARE

e The MTD DAQ software is a modular framework accommodating ditferent communication protocols with

large variety of radiation hard chips positioned on MTD.

class Chip

Methods:

hw_interface
(IPBUS connection)

Work both with
KCU105 and
Serenity

EMP/FPGA

class TOFHIR class Readout Unit
(24 chips)
Methods:
B Ciiignﬁt? Methods:
alibration Mappin
Readout ek’
class ETROC class Readout Unit
(12, 24, 28 chips)
Methods:
Config Methods:
Calibration Mapping
Readout
class IpGBT class Decoder
Methods:
Methods: Readout
Control (converting RAW to
Communication readable data)
Tests
Next developments
class SCA
Methods:
Control
Communication
Tests

Fig[5]: DAQ framework for the MTD detector.




LHC TIMELINE: WHERE'S
MTD?

2026-2028

2022-2025 PHASE- 2
2019-2021 o Continuing UPGRADES:

2015-2018 . Initial Development Full scale

Planning,/ . Testing production

2013-2014 e NOT HERE design. e Integration w nd
2010- 2013 e NOT HERE e«  prototyping CMS systems |nsfa||afion.
and
P NOTHERE development

We are currently moving from the

development to the production phase




My work: Refactorization of code and documentation

i= Code refactoring %A 34languages v

Article Talk Read Edit View history Tools w

From Wikipedia, the free encyclopedia

In computer programming and software design, code refactoring is the process of restructuring existing source code—changing the
factoring—without changing its external behavior. Refactoring is intended to improve the design, structure, and/or implementation of
the software (its non-functional attributes), while preserving its functionality.
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Fig_[6]: Definition of Code
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Fig_[7]: Advantages of code refactorization. Fig_[8]_: Snippet of the MTD DAQ Q,‘§

documentation in Confluence.
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