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ABSTRACT

While machine learning (ML) is becoming a commonly used tool within the high energy physics (HEP community), many of our
students and postdoctoral researchers come into this field with little to no background in ML. This can lead to long startup
times for analyses and a lack of innovation towards using new ML techniques. While the community has put some effort into
educating itself in the uses of ML, we think there is still work to be done to make these techniques a standard tool, rather than
a novel approach. This Lol is written in support of efforts to bring about new community wide ML education opportunities as
well as structural changes which will further students’ early education in the mastery of ML-based methods.



1 Introduction and Existing Resources

The high energy physics (HEP) research community has a strong background in education. Not only do many of its members
come from universities and centers for education, but the community also seeks to provide additional education resources
when necessary. In recent years machine learning (ML) techniques for detector and accelerator control, data simulation,
reconstruction, and physics analysis have become commonplace [1-5]. However, the particle physics community in the United
States has been slow to add ML as a component in its educational curriculum. Even more concerning is that the community
needs to be able to educate its members who did not have formal training in ML when they went through an undergraduate or
graduate institution. This may be an over generalization, but it is nevertheless true in some cases.

In the last decade the community has made an effort to remedy this situation, with mixed results. We can see numerous
examples of tutorials, workshops, and schools both within the HEP community and in the broader data science (DS) commu-
nity. The CERN Inter-Experimental LHC Machine Learning Working Group [6] has put together an extensive list of these
resources [7], though there are notable examples which are missing from this document [8—10]. This has, without a doubt,
helped to increase the number of people who are able to take apply ML to their HEP related activities. Furthermore, there
certainly are researchers who, despite their background in physics, have become experts in the adaptation of ML methods for
use in HEP and are performing novel ML research. Certainly the DOE and NSF have already signaled their belief that HEP
researchers have a role to play in applying Al tool and furthering that field of research [11-14].

We believe it will become ever more crucial that both our young and experienced researchers have a working understanding
of ML tools. We would like to see a continuation of community efforts towards raising he level of ML proficiency among
current researchers by providing in-depth and innovative schools. It would also be nice to see movement towards the addition
of DS and ML studies within the physics curriculum at our educational institutions. All of this will take cooperation from the
entire HEP community and not just the efforts of individual experimental collaborations.
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