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Papers beyond arxiv/journal/inspirehep?

* CMS papers tweet y -0 CZD

* There is an automatic bot v

Updates on the latest papers (#CMSpaper) and Physics Analysis Summaries

th at twe etS a n PAS O r (#CMSPAS) from @CMSexperiment at @CERN. Official account managed by
@clelange.
pa pe r © Cessy, France & cms.cern/physics Joined November 2012

5 Following 4,427 Followers

[ ) I n CI u d i n g a n i m ated . g if Of a I I @DP rollowed by The CMS Muon Group, Shimaa AbuZeid, and 140 others you follow
fl g u reS I n pa pe r! Tweets Tweets & replies Media Likes

CMS Publications @CMSpapers - 19 Dec 2020

Q #CMSpaper: First measurement of the cross section for top quark pair
production with additional charm jets using dileptonic final states in pp

collisions at /(s) = 13 TeV (arXiv:2012.09225) arxiv.org/abs/2012.09225

* More relevantfor
communication to scientists in
the field

* Also: searchable papers on
web site

It
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https://cms-results-search.web.cern.ch/
https://cms-results-search.web.cern.ch/
https://cms-results-search.web.cern.ch/

e = Fermilab Toda

Examples of trailblazers
(just from CMS):
Fermilab Today

CMS Times

https://www.fnal.gov/pub/today/archive.html
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Fermilab Today

| CMS Times

railblazers

https://cds.cern.ch/record/979798?In=en
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https://www.https://cds.cern.ch/record/979798?ln=enfnal.gov/pub/today/archive.html

CMS news about physics

« Of course: CMS has
been consistently
producing news items
since Run 1

* These were (typically)
written by the
communications team

» Results chosen by
Spokespeople et.al.

* Infrequent and did not
always reach many
people

@ [ freyablekman

FIRST Z BOSONS

DETECTED BY CMS IN
HEAVY-ION COLLISIONS

Z bosons produced in collisions
of heavy ions have been
observed for the first time by
the CMS experiment at CERN'’s
Large Hadron Collider (LHC).
CMS observed 10 events
containing a distinctive
candidate Z boson
reconstructed from a pair of
electrons...

READ MORE

NEW TWO-PARTICLE

CORRELATIONS
OBSERVED IN THE CMS
DETECTOR AT THE LHC

The CMS Collaboration at CERN
released today a paper entitled
"Observation of Long-Range
Near-Side Angular Correlations
in Proton-Proton Collisions" that
details signs of a new
phenomenon in proton
interactions. A study of "high
multiplicity"...

READ MORE
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What changed?

> YouTube ™" [+ © sicnin ‘

EfELEMR, FIIEH

Large Hadron Rap

alpinekat -+ 8.1M views + 11 years ago

Rappin' about CERN's Large Hadron Collider! Links below... Apparently YouTube fixed the sound! Still,
Will Barras made two ...

I'm a Physicist At CERN We've Done Something We Shouldn't Have

Done part one
Paranoid Times + 6.5M views * 4 years ago

If you like my videos and want to support more content on my heavily censored, demonetized channel: *
Patreon:

cc

The CERN black hole

BrainReleaseValve + 5.3M views * 12 years ago

http://www.brainreleasevalve.com/ Stolen from Misunderstood Universe. Because its HILARIOUS. Yes, |
know this can't happen.

Robin and The Backstabbers - Sat dupa Sat (CERN campaign)

TheLunoStudio *+ 4.7M views * 5 years ago

Sat dupa sat " e parte a campaniei "Romania la CERN in 2015" dezvoltata de Luno. Regia: Andrei
Fantana DoP: Alex Grigoras ...

4K 3D

Why This Stuff Costs $2700 Trillion Per Gram - Antimatter at CERN
Physics Girl @ 3.1M views * 8 months ago

Physics Girl is on Patreon! == https:/www.patreon.com/physicsgirl There's a factory in Europe that
makes antimatter! It's the

— B EREBE 1608 AMBREELRTEE, CERN | ZFEV)\E Mr
& Mrs Gao
ZEEU\E Mr & Mrs Gao @ 3M views - 1 year ago

SACRFC0 HOMANO'™

SLEL CRR

Sacrificio humano en el CERN
DrossRotzank @ 2.7M views * 3 years ago

Canal de Richie From Boston: https://www.youtube.com/channel/UCuNfok70z00i0LZgp6JJS4A
Video: ...

Anonymous - Everyone Needs to Pay Attention to This! (CERN ALERT
MESSAGE 2017-2018)

Anonymous Official @ 2.3M views * 2 years ago

Anonymous - Everyone Needs to Pay Attention to This! (CERN ALERT MESSAGE 2017-2018) JOIN US:
https://goo.gl/2mQal0 ...

Scientist and the Elite Try to Hide What Really Happened at CERN,

Demonic Entities, Extra Dimensions
A & Q Productions * 2.1M views * 1 year ago

Scientist are beginning to get more and more "religious”. What has happened at CERN the past few
Years? And What are they up ..

cc

Step inside the Large Hadron Collider (360 video) - BBC News
BBC News @ 1.4M views - 4 years ago

A 360 tour of CERN that takes you deep inside the Large Hadron Collider — the world's greatest physics
experiment - with BBC ...

4K 360°

Cern - The Message (Magdelayna's Apollo Mix)

Magdelayna - 1.4M views * 5 years ago

Please Subscribe to my channel for more sounds like this! My new Artist Album is available here ...

CERN - FHZWRIET 2P (EXIEBRHRLBOHN? (FTRYHBY)

Naokiman Show @ 1.3M views * 2 years ago

YAy 4y —%ZHRLIEOT7 20—-&3 U<HBRELILET! https://twitter.com/naokimanshow
CERN - PHERIZT 2 PETEZRRBOD ...

ik SR —EES, MRS TIIEEMEI0NL, NBRRETEAETE, —
@ 1 + —— A

11:35
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But also

Show all  Total Exotica  Standard Model =~ Supersymmetry  Higgs Top  Heavy lons

B and Quarkonia  Forward and Soft QCD  Beyond 2 Generations  Detector Performance

1149 collider data papers submitted as of 2022-07-06
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Bottom- uo collaboratlon sourced texts

Anyone who wants to write a briefing gets to do so*
First draft (almost) always by authors

*of course for high profile topics we make sure we have a briefing

@ [ freyablekman
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Briefings: now about 1/3 of papers

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr

number of briefings

2018 2019 2020 2021 2022
year

Anyone who wants to write a briefing gets to do so*
First draft (almost) always by authors

*of course for high profile topics we make sure we have a briefing

@ [ freyablekman 14



Internal communication

® Dlverse phySICS eo Freya Blekman 6:42 PM

[physics briefing]: In a detector far, far away: searching for elusive long-lived travellers

prog ram means by tracing pairs of muons

A recent CMS result looks for the production of exotic particles decaying away from the

d ive rse p hyS i CiStS beam collision region, creating pairs of muons that appear to not come from the center of

the detector.

° I f. g f Read the briefing here: https://cms.cern/news/detector-far-far-away-searching-elusive-
Brle In S aISO use UI long-lived-travellers-tracing-pairs-muons
inside collaboration

* Low(er)-threshold way
to keep track of CMS
results

12 /6 m6 @2

Briefings are posted on CMS internal channels too!

@ [ freyablekman
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SILICATE CHEMISTRY 1S SECOND
NATURE TO US GEOCHEMISTS, SO
IT'S EASY TO FORGET THAT THE
AVERAGE PERSON PROBABLY ONLY
KNOWS THE FORMULAS FOR OLIVINE
AND ONE OR TWO FELDSPARS.

l AND QUARTZ, OF COURGSE.

OF co<R5E. /

EVEN WHEN THEY'RE TRYING TO
COMPENSATE FOR IT EXPERTS IN ANYTHING
WILDLY OVERESTIMATE THE AVERAGE
PERSON'S FAMILIARITY WITH THEIR FIELD. .
src: xked

% [ freyablekman



Briefings in social media, analysis
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Correlation between social media networks
30%
CERN share has huge influence on going viral
e To be expected, many more followers
e CERN share decision driven by physics
importance but also graphics/quality text
Reads on web site: consistent at few % of
engagement (typical for social media)
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And ves of course we are on instagram

a cmsexperiment 51 sett.

B cern

Swipe-up and
play with our
interactive event

display!

A S D)

Link Condividi Promuovi  Mettiin
Su... evidenza

(And growing)

CMS,

=0

2020

If you didn’t guess why
we asked the last
question, swipe up to
see our newest briefing!

Condividi Promuovi  Altro
SU...

o 2020

Avabic
®ratzilian Portuavese .
Chinese Swipe-up and
Ernajish z
ey play with our

German T E Ryl 'fyou didnt guess why

Greek display! we asked the last
Ttalian . isplay: @ question, swipe up to
gy W= see our newest briefing!

SpaniSh

Tuvkish ‘ )
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Yes! And they're called

Register for CMS Open Data Higgsinos!
Workshop before 15th July!
We search for them in this

new result!
h SWIPE UP!

Do you want to read more
about the discovery of this

IT'S NEARLY ‘
exciting, beautiful, and strang
© TIMEM! e \\PE

DARK MATTER DAY

-t

cmsexperiment
Swipe up to access the
LIVE EV?T, PE Sort by Newest

Y
P P

[l freyablekman
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“Best in class” (from last 2 years)

(In alphabetical order)

CMS analysis |Title
code

B2G-20-007 TWICE THE HIGGS, TWICE THE FUN!

EGM-17-001 FINDING ELECTRONS AND PHOTONS WITH THE CMS
DETECTOR

W SEARCHING FOR THE DARK SIDE OF THE UNIVERSE

3 S IEEVMM LIVE LONG AND PROSPER: SEARCHING FOR THE
LONG-LIVED RELATIVES OF THE HIGGS BOSON

I ER LIFE OF THE HIGGS BOSON

TSEEF HEAVY METAL HITS THE TOP

W USING LIGHT TO MAKE COUSINS OF THE ELECTRON

LUM-17-003 ILLUMINATING! COUNTING LHC COLLISIONS WITH

CMS
A TALE OF TWO COLLIDERS AND THE UNRIVALLED

PRECISION ON THE Z INVISIBLE WIDTH
UNDER THE RADAR: SEARCHING FOR STEALTHY NEW

PARTICLES

TOP-18-012 WHAT DOES THE DECAY OF A BOTTOM QUARK LOOK
LIKE?

Shared characteristics:

SMP-18-014

SUS-19-004

“Fun” titles, animations/video/.gifs and appealing graphics (and

event displays) for social media

https://cms.cern/news/twice-higgs-twice-fun
https://cms.cern/news/finding-electrons-and-photons-cms-

detector
https://cms.cern/news/searching-dark-side-universe

https://cms.cern/news/live-long-and-prosper-searching-
long-lived-relatives-higgs-boson
https://cms.cern/news/life-higgs-boson
https://cms.cern/news/heavy-metal-hits-top
https://cms.cern/news/using-light-make-cousins-electron

https://cms.cern/news/illuminating-counting-lhc-collisions-
cms

https://cms.cern/news/tale-two-colliders-and-unrivalled-
precision-z-invisible-width

https://cms.cern/news/under-radar-searching-stealthy-
new-particles

https://cms.cern/news/what-does-decay-bottom-quark-
look

[ freyablekman
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https://cms.cern/news/twice-higgs-twice-fun
https://cms.cern/news/finding-electrons-and-photons-cms-detector
https://cms.cern/news/searching-dark-side-universe
https://cms.cern/news/live-long-and-prosper-searching-long-lived-relatives-higgs-boson
https://cms.cern/news/life-higgs-boson
https://cms.cern/news/heavy-metal-hits-top
https://cms.cern/news/using-light-make-cousins-electron
https://cms.cern/news/illuminating-counting-lhc-collisions-cms
https://cms.cern/news/tale-two-colliders-and-unrivalled-precision-z-invisible-width
https://cms.cern/news/under-radar-searching-stealthy-new-particles
https://cms.cern/news/what-does-decay-bottom-quark-look

Briefing as source for science communication

TwWO ENDS OF A SEESAW

Neutrinos (v) are the most intriguing particles in
nature. The evolution in our understanding about
the characteristics of the neutrinos is also very
interesting. The apparent non-conservation of
energy in beta decay led Pauli to predict, in 1933,
a...

READ MORE

CMS on the lookout for new physics

The CMS experiment awaits LHC Run 3 to explore several analyses showing small disagreements with theory expectations

News | Physics | 17 June, 2022

CMS tries out the seesaw

The collaboration has put the seesaw model of neutrino mass to a new test

News | Physics | 04 May, 2022

CMS measures the mass of the top quark with unparalleled
accuracy

Precise knowledge of the top-quark mass is of paramount importance to understand our world at the smallest scale

News | Physics | 19 April, 2022

A large fraction of CMS news articles on CERN, FNAL,
Symmetry magazine start out as physics briefings

[ freyablekman
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Examples of innovation

T W | C E T H E H I G n Edit T \A/ I Cﬂdow r T I-I 2 I 2 ®) Q @ Fris.Jul 1620

& safari  File View History Bookmarks Help =

eoe M- 0 ® B cms.cern @ ¢ © t + 8

(@ collaboration | CMs Experiment F2 s 826-20-007 (B Twice the Higgs, twice the fun! | CMS Experiment

G CMS collaboration picture - Google Search

FUN!

% = Manage Y Shortcuts % fblekman

B Content | ¢h Stucwre | 4 Appearance | B Extend |, Configuration | 3p people Il Repors | @ Help

ORATION  DETECTOR Pl INTERACT WITH CMS

energy muons that are positioned opposite to two b jets in the transverse plane,

Interactive
event displays!

Figure 2: An interactive display (try zooming/rotating) of  candidate event for Higgs pair production via a transient,
heavy, new particle with a single lepton and jets reconstructed in the CMS detector. The orange cones are bijets, the

Example: https://cms3d.web.cern.ch/B2G-20-007/

[ freyablekman
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https://cms3d.web.cern.ch/B2G-20-007/

Examples of innovation

—— electron
------- bremsstrahlung photon 1
------- bremsstrahlung photon 2

Tracker

FEND INGELECTRONS AND
PHOTONS WITH THE CMS

DETECTOR

Many creative
uses of animated .gif

AP TOYTWINIWMERSE TO STUDY W®OP

QUARKS AND SEARCH FOR NEW
PHYSICS

CMS Supplementary  arXiv:2012.04120 41.5fb™" (13 TeV)

n e
c 250
()

>
W 200

150

100

Obs. / pred.

2rg s (jfs s (\j’f 7% (gf 75 (:')?fg b (jfg b (:S)‘FZ 7 SFZQ Y 4.
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ECR acknowledgement

And many, many more videos on instagram stories

MS | CMS Experiment CERN &
%: @CMSExperiment

e

CMS results involve a lot of remote collaboration. The
#scientists who worked on the tools to select the jets
necessary for the result below (and other similar
signatures) met regularly via #videoconferencing. Read
more about searching for light bosons:
cms.cern/news/casting-l...

2:41 pm - 10 Apr 2019 - Hootsuite Inc.

CMS/. CMS Experiment CERN &

‘é' @CMSExperiment

[CMS Physics Briefing]: CMS physicist Dr Rajdeep
Chatterjee talks about what it is like to measure the
mass of the Higgs boson to the precision of 0.1%!
cms.cern/news/cms-preci...

0:33 1.1Kviews

10:30 am - 21 Oct 2019 - Twitter Web App

[ freyablekman
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Conclusions

To reach the technically-inclined
general public is not so different
from reaching other scientists - but
some things count more:

@ [J freyablekman

Have great appealing pictures!
Event displays! Videos!
Catchy title that sparks curiosity!
Always talk about why the result
IS important

 that is more important than the

really technical difficult work
needed to do to get there

Focus on the take-home
message of the science

CZ,« CMS Experiment at CERN
Published by Marzena Lapka [?] - 10 September 2019 - &

[CMS Physics Briefing]: New methods from the Compact Muon Solenoid
experiment use the #MachineLearning ideas used in mobile phone facial
recognition to better understand the particles produced at the #LHC.

B ok

CMS simulation Preliminary CMS simulation

0
0 5 10 15 20

OH ] [
0 5 10 15 20 25 30 35
pixel,

Machining jets | CMS Experiment Machining jets | CMS Experi

New algorithms from the Compact Muon Solenoi... New algorithms from the Com

24



Thank you

CMS Physics Briefings

- Target audience: (non-hep)scientists,
journalists, funding agency, science-
knowledgable general public

- Crowd sourced by collaboration

Innovation by young scientists
as far as science communication
(.gifs, videos, event displays)

Experience for young scientists,
learn how to write accessible
texts

- about 1/3 CMS papers now has one
- using social media to advertise

- great source for science
communication aimed at more general
audiences (and fruitful collaboration
with CERN, labs, etc)

@ [ freyablekman
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Early example: “Quarks, the next generation”

CASTING LIGHT ON THE DARK SECTOR

There is copious astrophysical and cosmological

evidence for dark matter, but no indication of how

it was produced, how it interacts with regular

matter, or how it could fit into an inclusive model

of particle physics. One possibility is that dark...
READ MORE

Boost to
rest frame

NEW FOR MORIOND: QUARKS: THE NEXT

GENERATION?

Since the discoveries of the third generation of
quarks and leptons starting in the 1970s,
physicists have asked the natural question "Can
there be more generations?". One of the first
key results from the Large Electron Positron
collider LEP...

READ MORE

NEW FOR MORIOND: CATCHING

DISAPPEARING PARTICLES

Over the past century, physicists have developed a
theory governing the fundamental interactions of
elementary particles, known as the Standard
Model of Particle Physics. Thus far, it has stood up
to many experimental tests with an
extraordinary...

READ MORE

2 freyablekman 172122
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Early example: “Quarks, the next generation”

Search for pair production of vectorlike quarks in the fully hadronic final Citations per year
state *

CMS Collaboration « Albert M Sirunyan (Yerevan Phys. Inst.) Show All(2338)
Jun 27, 2019

30 pages 13
Published in: Phys.Rev.D 100 (2019) 7, 072001 10
Published: Oct 9, 2019

e-Print: 1906.11903 [hep-ex]

DOI: 10.1103/PhysRevD.100.072001 (publication)

Report number: CMS-B2G-18-005, CERN-EP-2019-129

2019 2020 2021 2022
Experiments: CERN-LHC-CMS
View in: OSTI Information Bridge Server, HAL Archives Ouvertes, CERN Document Server, ADS Abstract
Service
2 CMS Experiment CERN @CMSExperiment - Mar 29 7,866
™ : /’ [CMS physics summary]: Leaving no stone unturned in P
pdf E cit ——— when searching for #supersymmetry, also when it shows _9 73 citations
as particles disappearing halfway in the CMS detector.
One of the over 37 new CMS results for #Moriond !
cms.cern/news/new-morio... cms.cern/news/delayed-j...
Ms CMS Experiment CERN @CMSExperiment - Mar 28 59,345
Z ’ [CMS physics summary]: Quarks, the Next Generation?
=== One of the over 37 new CMS results for #Moriond ! Read
more: cms.cern/news/new-morio...
pic.twitter.com/9dpFJ1TcwC
MS_| CMS Experiment CERN @CMSExperiment - Mar 28 7,078
’ [CMS physics summary]: Delayed jets -> heavy new
= particles don't travel exactly at the speed of light and the
timing of the CMS calorimeter can be used to find the
decay product. One of the over 37 new CMS results for
28/03/2019 [CMS physics summary]: Quarks, the Next Generation? One of the over 37 new CMS Q@ Q 49.2K 998
17:03 results for #Moriond! o ' 531 @
@ [J freyablekman 28



Credit: Achintya Rao
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