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Large Hadron Collider beauty (LHCb)

CMS '
Prototype detector layers will test

the capture of muons, heavy cousins
of electrons, at higher rates. Upgraded

: electronics will improve energy
- L H Cb de‘l'eC‘l'Ol' ALICE measurements for hadrons, particles
Several detectors have made up of multiple quarks (such as
€® Detect mqin|y forward pa rticles been replaced, so the protons and neutrons).

experiment will receive

. . data at 100 times the
€ Lower luminosity-> Reduced background P GLS e, LHCD
\g ; Electronics and detectors
€ Faster Data Rate ==k have been overhauled to
4

cope with a faster data rate.

Retractable VELO detector

ATLAS / T

Muon ‘small wheel’
detectors have been
replaced, and upgraded

Accelerator complex data-acqui-sition
Upgrades inject more systems will spot a
compact beams of wider range of events.

protons into the LHC.
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Large Hadron Collider beauty (LHCb)

interaction point

- Goal of the LHCb

¢

¢

Measure parameters of the CP violation in the
interactions of b hadrons
Insight to matter-antimatter Asymmetry

Insight to strong interaction and production

ECAL HCAL

SPD/PS M3
Magnct RlCH’? M1
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Jet Background

- What are jets/Why study jets

€ Narrow cones of hadrons and other particles created by
hadronization of quarks and gluons under high-p collision

€ Hadronization: quarks and gluons turn into hadrons

€ Probes of strong interaction(or Quantum Chromodynamics)
e We know little about strong interactions(hadronization,

non-perturbative)

u 3 iy U‘) strong

%, & interaction
-y binds quarks
d in nucleons

Stolen from Ezra’s presentation 5
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- Anti k. algorithm
€ resistant to soft radiation(particles with low p) o O
€ gives circular boundary ‘ | ,
€ IRC(Infrared-Collinear) safe

e Yield result friendly to the theorists
- Algorithm
€ Find the hardest particle
Group the soft particles around it

Find the next hardest particle

Group the soft particles

Iterate

¢ 6 06

Stolen from Ezra’s presentation 6
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Current Project and Future Prospects

=> Goal: To implement a modified anti k. algorithm/new algorithm in
Davinci and run using an option file
- Current Project
1. Working through LHCb software starter kit
2. Build Davinci and run jobs
- Plan
1. Learn to change some parameter(eg. jet radius) in DaVinci and run
using an option file(without recompiling DaVinci)
2. Change the current anti k. algorithm to another one (possibly with a
different jet recombination algorithm: k , Cone...)
3. Implement the new jet flavor(JetFlav Package) algorithms in DaVinci

and produce output
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° . Summer Project Introduction - X @ |Interactively exploring a DST— X % Home - Google Drive X | + == [

&

(65 23 Ihcb.github.io/starterkit-lessons/first-analysis-steps/interactive-dst.html

Interactively exploring a DS |

Running a minimal DaVinci job
locally

Fun with LoKi Functors
TupleTools and branches

How do | use DecayTreeFitter?
Analysis Productions

Running DaVinci on the grid
Splitting a job into subjobs
More Ganga

Storing large files on EOS
Developing LHCb Software
LHCb data flow in Run 3

Asking good questions

Early career, gender and diversity

Contribute to this lesson

Second Analysis Steps

Self guided lessons

Contributing

Current Work
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LMpuUr ¢ sys

import GaudiPython as GP
from GaudiConf import IOHelper
from Configurables import Davinci

dv = Davinci()
dv.DataType = '2016'
dv.Simulation = True

# Retrieve file path to open as the last command Line argument
inputFiles = [sys.argv[-1]]
IOHelper('ROOT").inputFiles(inputFiles)

appMgr = GP.AppMgr()
evt = appMgr.evtsvc()

appMgr.run(1)

We first configure the application using the pavinci
configurable, set up the input data, and then create the
application manager and tell it to start running.

Place this into a file called explore.py and run the following
command in a new terminal:

$ lb-run --ext=ipython Davinci/v45r8 ipython -i explore.py 00070

»

This will configure the application, initialise it, and put you in a
Python prompt. We are now ready to explore the TES, which
is accessible via the evt variable. We can start by printing out
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[12pt, a4paper]{report}

Secure copy
\begin{lstlisting}[
scp [filename] ruid
\end{lstlisting}

\chapter{An introduction to LHCb Softwre}
\chapter{Finding Data in the Bookkeeping}
\chapter{Downloading a file from the grid}
\chapter{Interactively exploring a DST}

\end{document}
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Current Work

»J File Edit Selection View Go Run --* /Oruide[SSH:lprus.cern.ch]

@ explore.py X

@ explore.py
1 import sys

import GaudiPython as GP
from GaudiConf import IOHelper
from Configurables import DaVinci

dv = DaVinci()
dv.DataType = '2016°'
dv.Simulation = True
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# Retrieve file path to open as the last command line argument
inputFiles = [sys.argv[-1]]
hOHelper(‘ROOT').inputFiles(inputFiles)

[y
N

s
w

=
S

PROBLEMS ~ OUTPUT  DEBUG CONSOLE  |TERMINAL (@ bash-ruide +~v [0 W

[ruide@lxplus991 ruidel$ 1s
00070793_00000001_7 .AllStreams.dst explore.py private
[ruide@lxplus991 ruide]$ pwd
/afs/cern.ch/work/r/ruide
O [ruide@lxplus991 ruidel$ D

@
i3

> SSH: Ixpluscernch  ®0A0 @Wo Ln 13, Col 32 Spaces:4 UTF-8 LF {§ Python 3.9.18 64-bit [}
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Cultural Experience

= Geneva -> Zurich -> Luzern -> Vitznau -> Bern
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Thank you!!
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