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Abstract

Outreach to non-HEP (High Energy Physics) audiences is becoming increasingly
important and cannot only be done by the few trained professionals in our field. Indeed
the authenticity of good outreach relies on active physicists/engineers speaking to
external audiences, including students, educators, general public and the media. And
although some people are interested in taking part, they are often apprehensive as they
fear that talking to non-expert audiences in an effective way is very different from
talking to peers. In this brief talk we give some hints and tips that can be the basis of
good public outreach, including clear messaging, anecdotes/stories, simplifying plots
and customizing the talk for the particular audience.

It is crucial to note that all of these hints/tips are also beneficial for talking to
audiences within our HEP field.
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1. Introduction

Making engaging presentations, especially to non-HEP audiences, is often seen as a “soft
skill” by the HEP community. Indeed the word “soft” in itself is misleading as it implies that it is
both relatively simple to do and, at the same time, is not critical for our “real work”. On the
contrary, making good presentations is a fundamental feature of our work — to explain what we
do and have achieved to others (including our peers) in a manner that is accurate, understandable
and engaging. And it cannot be stressed strongly enough that becoming proficient at making
engaging presentations is a “hard skill” and takes constant thought and effort. But the payoft is
deeply rewarding and makes us better scientists.

We give hints and tips for making presentations to funding agencies, the press, educators,
students and general audiences. All hints are applicable to making presentations for peers.

2. The basics: understanding the audience and focusing on messages

Although it seems obvious, the fact that a presentation is for the audience is often overlooked
in our eagerness to show the things we want to show. And this is frequently compounded by
preparing a presentation at the last minute and re-using pages from previous presentations. The
first step to making a presentation that will be remembered by the audience (for the right reasons!)
is to try to understand what the audience wants and, sometimes, needs to know of the content that
you have in mind. For example, if the requested talk is about the importance of the measurement
of the W-boson mass, the manner in which the presentation is made will be very different
depending on whether the audience is, for example, non-HEP scientists, funding-agency
representatives, high-school students etc. And a major element to preparing an appropriate
presentation is to determine one or two main points that you wish to transmit to that audience.
Some examples (with different audiences being targeted) could be:

e HEP is worth funding, now and in the future
e The LHC experiments are not only doing exploration physics but also precision physics
e You too can take part in HEP, whether you wish to be a physicist, engineer, technician,
administrator etc. (for talks to younger audiences)
e Understanding more about our place in the Universe is fundamental to being human
It is imperative that all of the presentation focuses on the main point(s) identified before starting
to prepare the talk content.

Taking one example a step further: imagine your audience is a group of 15 year old high-
school students. The key message may be "you too can do this type of job" - in order to encourage
them to choose to study science (not necessarily HEP!) through the rest of their school years and
possibly into University and beyond. Then to build on that message you can focus the talk on the
amazing things being done and - crucially - on how YOU got to where you are, to show the real
path towards becoming a scientist. And also show what YOU do from day to day - highlighting
the variety of work, the people you work with, perhaps the places you visit etc.

It is also important to include clear supporting messages on every slide in a presentation. It
is absolutely crucial here to differentiate between messages and information. In simple terms a
message is not the what; it is the “so what?” A message is something that the audience should
definitely remember, and possibly act upon in some way. Perhaps they will react with “oh wow, I
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want to do this” or “ah, so that is why the W is important to our everyday life. HEP is worth
doing!”

Every slide in a presentation should have a message to be passed from the content included.
Far too frequently authors of presentations focus on including large (and often densely-packed)
amounts of information on a slide without ever transmitting a clear message. No audience, peers
or otherwise, will ever retain all of the information that is included in any presentation. But if the
message is included on the slide explicitly, the audience has a better chance of retaining the
importance. Indeed the “title” section of a slide is a perfect place for the main message, as

demonstrated in figure 1, which compares the “normal” type of title to one that conveys a
particular message relevant for a particular target audience — in this case second-year university
students considering studying for a PhD in HEP.
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Figure 1: The “message” conveyed by the title in the right-hand version is clear and strong.

Figures and plots often feature in presentations to all audiences. Most plots that are
“standard” for HEP audiences can be extremely difficult to understand for non-HEP audiences.
Modifying plots to remove extraneous information and focusing (again) on the message can lead
to a much higher level of involvement and understanding of the audience. For example, 2D plots
of SUSY exploration normally show the regions that have been excluded rather than highlighting
the still-allowed region, which shows we need more data and perhaps new experiments to explore
that region. Simple editing can place emphasis on the features that support the message you wish
to convey from the plot or figure.

Anecdotes are often more powerful than simple messages as everyone retains (and retells)
stories more than “data”. Of course all stories should have a positive outcome! Some technical
examples related to the LHC include:

e The 1975 paper “A phenomenological profile of the Higgs boson” [1] that included the
statement “we do not want to encourage big experimental searches for the Higgs boson”

e The unexpected impediment found when transporting the second ATLAS endcap toroid
through the French alps [2]

e The freezing of the ground at Cessy when excavating the shafts to the CMS caverns [3]

e The use of a “ping-pong ball” to detect obstructions in the LHC dipoles [4]

3. Bringing the audience into the narrative

Non-HEP audiences always appreciate being brought closer to the narrative in some way.
For example, if giving a talk in a city with involvement in the LHC, their contribution to the
experiments can be shown (numbers of people, hardware responsibilities, analysis activities etc.)
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with some demonstrative photos. The scale of the LHC can be shown, through an online tool [5]
that overlays the LHC with a map of any desired location. If you are from the city/country being
targeted it is also useful to show the variety of activities you have taken part in personally,
including managerial responsibilities and collaborative aspects. This personal aspect is
particularly useful when talking with younger audiences as they may understand better what their
trajectory towards a scientific career could be and could lead to.

Unlike most academics, public audiences are not used to being lectured to. Adding an
element of interactivity with the audience can help bring their focus back and, again, make them
feel “part of the story”. For example, when discussing the assembly of the large parts of CMS (up
to 2000 tonnes) you could ask the audience how they think pieces were moved around, rather than
going straight to the technical solution adopted in reality. Other questions that can be posed, even
at the beginning of a presentation, include “what do you think we do at CERN?” and “what do
you think CERN has done for you?”. The responses can be inventive and interesting!

4. Talk about the “big picture” of HEP

The main reason for the existence of the HEP field is the pure pursuit of understanding of
the Universe: how it came to be; why it is the way it is now; and what will happen in the future.
And of course this must be highlighted in all talks given to non-HEP audiences. In addition, again
depending on the audience, other features of our field of study should be emphasized. These
include collaborative aspects — working in harmony with like-minded people from all over the
world towards common goals, including communicating in various languages. The educational
aspects of our research can also be emphasized at all levels, including training of scientists,
engineers and technicians in areas that ultimately lead to expertise and innovation in a diverse
range of careers in technical, financial and political sectors. The Open Data that most experiments
make available for educational purposes from high-school level upwards can be mentioned —
again depending on the audience being targeted. And “spinoff” technologies from our
accelerator/detector development may also be mentioned explicitly as they can be persuasive
topics for some audiences. Indeed frequent questions from the public include “shouldn’t you be
using the resources to cure cancer or climate change?” And most of the participants in HEP know
that actually we are contributing to these world-wide issues directly: around a third of the
estimated 40000 accelerators in the world are in hospitals, used for electron/hadron/flash therapy
against cancers'; medical imaging technologies benefit directly from HEP detector development;
high-temperature superconductors for efficient electricity transmission, being developed at
CERN, may have many real-world applications e.g. the recent partnership between CERN and
Airbus for hydrogen-powered aircraft [6]. And, of course, there is the WWW, originally developed
at CERN for efficient information transfer between HEP institutes.

5. Overall content, ordering, and ending a presentation

When talking to our peers we often use jargon and abbreviations/acronyms that we expect
the audience to understand (although often they do not!). With non-HEP audiences it is vital to
avoid jargon as much as possible, as it may lose the audience and make them less likely to follow

! Around 64% of the world’s accelerators are used in industry, 33% in hospitals and only 3% for fundamental
research
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the rest of the talk. Again, the key point is to try to understand your audience and target your
language accordingly.

A standard HEP presentation follows a prescriptive content ordering, which is very different
from the type of “news” or “documentary” format that most non-HEP audiences are familiar with.
Figure 2 highlights the two different formats, where the former only gets to “the good stuft” after
a lengthy introductory period that may result in a loss of interest by many audience members. The
alternative (‘“news”) approach may be too radical for most HEP presenters but it is at least useful
to reflect on whether the format could be tweaked away from the standard prescription, depending
on the audience that you have.
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This is the exciting stuff! Can a similar structure be used in your talks?
Figure 2: Content ordering options for presentations — many non-standard possibilities

Many people end a presentation with a “thank you for your attention”, which seems polite
and appreciative. But in reality it should be the audience thanking you if you have managed to
engage them effectively and convey messages that they will remember (and possibly act on). A
summary of the main points/messages of your talk is an excellent way to end any presentation,
coupled with a “do you have any questions?”

6. Presenting the presentation
In addition to the presentation content, the manner in which the presentation is delivered is
extremely important. Some hints given included:
e Be passionate about your topic
e Engage the audience: talk to them and not to the screen; do not read the text on the slides!
(limiting the text on the slides to a minimum is beneficial for many reasons)
e Use the physical space you have and use your body language — but not excessively, and
do not play with coins/keys in your pockets
e Pay attention to the timing

7. Afinal word

It is really important to note that all of the hints/tips mentioned in the previous sections are
totally applicable to presentations to HEP audiences at all levels — from group discussions to
international conferences and seminars. In particular knowing the audience and focusing on
messages rather than overloading with information. We all know what we appreciate from a well-
given presentation and need to put the work in to build on the positives in our own talks, for all
audiences.



Presenting to non-HEP audiences: hints and tips David Barney, CERN

References

[1] John Ellis, Mary K. Gaillard, D.V. Nanopoulos, 4 phenomenological profile of the Higgs boson,
Nuclear Physics B, Volume 106, 1976, Pages 292-340, ISSN 0550-3213,
https://doi.org/10.1016/0550-3213(76)90382-5

[2] See e.g. https://cds.cern.ch/record/1344500/files/image_0010.jpg?subformat=icon-1440

[3] See e.g. https://cmsexperiment.web.cern.ch/detector/massive-underground-excavation

[4] Seee.g.
https://indico.cern.ch/event/802599/contributions/3336829/attachments/1805119/2945614/RF_ball_
open_days_1_ORIJ.pdf

[5] https://natronics.github.io/science-hack-day-2014/lhc-map/

[6] https://www.airbus.com/en/newsroom/press-releases/2022-12-airbus-and-cern-to-partner-on-
superconducting-technologies-for



https://doi.org/10.1016/0550-3213(76)90382-5
https://cds.cern.ch/record/1344500/files/image_0010.jpg?subformat=icon-1440
https://cmsexperiment.web.cern.ch/detector/massive-underground-excavation
https://indico.cern.ch/event/802599/contributions/3336829/attachments/1805119/2945614/RF_ball_open_days_1_ORJ.pdf
https://indico.cern.ch/event/802599/contributions/3336829/attachments/1805119/2945614/RF_ball_open_days_1_ORJ.pdf
https://natronics.github.io/science-hack-day-2014/lhc-map/
https://www.airbus.com/en/newsroom/press-releases/2022-12-airbus-and-cern-to-partner-on-superconducting-technologies-for
https://www.airbus.com/en/newsroom/press-releases/2022-12-airbus-and-cern-to-partner-on-superconducting-technologies-for

	Abstract
	1.  Introduction
	2.  The basics: understanding the audience and focusing on messages
	3.  Bringing the audience into the narrative
	4.  Talk about the “big picture” of HEP
	5.  Overall content, ordering, and ending a presentation
	6.  Presenting the presentation
	7.  A final word


