g; Stanford ¢

ATLAS £ Deoeri

EXPERIMENT %S ot

ATLAS software tutorial: evolving to accelerate integration

Unleashing the Power of Integration: A Poster Showcasing Collaborative Efforts that Accelerated the Development of Software Tutorial for a Full LeptoQuark Analysis from Scratch

Abstract: The ATLAS software tutorial [1] is a centrally organized suite of educational materials that helps to prepare newcomers for work in ATLAS. The broad objective is to familiarize participants with
the basic skills needed to accomplish data analysis tasks, with a strong focus on software tools. In this poster, we will outline the recent changes to the ATLAS software tutorial to follow a project-based
pedagogy. The tutorial walks through all the key stages of a published ATLAS analysis, including topics from Monte Carlo generation, analysis optimization techniques, usage of the computing grid and
statistics. We will also discuss some of the preliminary feedback from the pilot program and early trials of the new tutorial format.

How to do ATLAS analysis from start to finish — a hands on tutorial.

10-12 Oct 2022
SLAC

US/Pacific timezone

Suenisw The workshop will aim to teach basic ATLAS analysis tools by reproducing the second-generation

Scientific Programme leptoquark search. Introductory material for physics principles will be given, followed by hands-on

activities to implement ATLAS methods yourself.
Timetable

Registition After the first day, we will break into small groups of about 5 participants per group, each with a tutor.

Code of conduct Pre-exercises: before the workshop we will require that all participants complete some setup work.
Details will be given in September, and include items such as setup of Ixplus, SLAC computing account,

Travel logistics : : .
obtain a grid certificate and more.

Pre-tutorial account
setup Target audience: primarily we are designing this tutorial for graduate students transitioning from

classes to research. We welcome applications from all ATLAS researchers, including new postdocs, and

Introductory HEP even faculty who want to learn how to use ATLAS tools.

material

Arrival at SLAC Can the tutorial be followed virtually?

While we strongly encourage in-person attendance, we will make some of the introductory lectures
available by Zoom. The hands-on notebooks will be possible to follow remotely. However, a large part of

[ bearlson@cern.ch the tutorial will be in breakout sessions, which will be difficult to follow remotely.

Learning Objectives Hands-0n Component With Jupyter Notebooks

3 Generate signal events using MadGraph 1 Guided philosophy that participants should be evaluating each component of the analysis on their own
[ Retrieve trigger decisions, electrons, muons, jets and ET"1iss from DAOD-format samples and submit grid jobs rather than just listening

1 Create a histogram of the Z-peak from the di-electron events 1 Some components (e.g. ATLAS software) involved C++ developments within ATLAS

3 Perform a cut-based optimization for the LQ analysis 1 Wherever possible, Jupyter notebooks were used to illustrate the flow of doing a physics analysis

3 Perform Data/MC comparisons in control samples s | | -

3 Train a boosted-decision-tree (BDT) to classify signal and background events § Bt sk Hots e ol uesesy Enftsmbinm bk i aTaghopms idhous

3 Understand the systematic uncertainties and compute them using a minimized example GGG ERRR s RS SURERSERS RIS B A Sl

1  Statistically interpret the results as a limit and as a discovery (with injected signal) for f i Rangs (e & Cogy timaygh the vt 18 wene

if len(events['Electron'][i])>0: # Check if there are electrons in the event
print("Event {}:".format(i))
# Print the electron transverse momentum, mass, and charge for each event
print(" Electron pT (in GeV): ", events['Electron'][i].pt/GeV)
print(" Electron mass (in MeV): ", events['Electron'][i].mass)
print(" Electron charge: ", events['Electron'][i].charge)

Team Building

Assigned small groups of 4-6 people to work through the =

Out [13]:
tutorial together

Event 2:
Electron pT (in GeV): [57.9, 53.8]

3 Included participants from different institutions ) cloctoon chargor D4, 1
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