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Lattice	2024	– 41st	Lattice	Conference	
The	University	of	Liverpool,	United	Kingdom,	29th	July	–	3rd	August	2024	

29.07.2024	
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OUTREACH	AND	COMMUNICATION	

29.07.2024	

Outreach	and	communication	are	essential	to	the	scientific	process	
	
! WHY	do	we	do	outreach? 		

What	are	the	GOALS?	
! WHOM	do	we	address?	 	 		

	 	Who	is	the	TARGET?	
! WHAT	do	we	communicate? 	 	 		

	What	are	THE	MESSAGES?	
!  HOW	do	we	communicate? 		

													 	 	What	are	THE	METHODS	/	TOOLS?	
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THE	GOALS	
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!  Be	open	–	demystify	scientific	research	
!  Inform	public	–	increase	awareness	/	scientific	literacy	
!  Inform	public	–	appreciation	of	our	work	
!  Inspire	youth	–	prepare	next	generation	of	scientists	
!  Ensure	(continuation	of)	support	and	funding	
!  Tell	taxpayers	how	their	taxes	are	used		
!  Inform	media		(strong	amplification	factor)	
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THE	TARGET	
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!  General	public	
!  Students	and	teachers	
!  The	scientific	community	
!  The	media	
!  The	stakeholders	
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THE	MESSAGES	
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! Necessity	of	science	in	society	
!  Role/impact	of	science	in	society	
!  Scientific	method	&	results	
!  Enthusiasm	and	love	of	science	
!  Excitement	of	discovery	
!  Science	is	for	all	
!  Collaboration	across	borders	
!  Diversity	(eg	female	role	models	to	increase	female	involvement)	
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THE	METHODS	&	TOOLS	
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!  “TRADITIONAL“		
•  Visits,	Exhibitions,	Public	talks	
•  Events	(European	Researchers	Night,	Open	

Days,	Science	Fairs)	
!  “ONLINE	(web-based)	“		
•  Web	pages	
•  Blogs	/	Newsletters	
•  Social	Media	
•  Virtual	Visits	
!  “HANDS-ON”	/	EDUCATIONAL	
•  Masterclasses	
•  CERN	Open	Data	portal	
•  Citizen	Science		
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International	Particle	Physics	Outreach	Group	(IPPOG)	
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Network	of	scientists,	
science	educators	and	
communication	
specialists	working	
across	the	globe	in	
informal	science	
education	and	public	
engagement	for	
particle	physics		

https://ippog.org	
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IPPOG’s	HISTORY	
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EPOG	(European	Particle	Physics	Outreach	Group),	established	in	1997	under	the	auspices	of	ECFA	and	EPS-
HEP,	after	proposal	by	CERN	DG	Chris	Llewellyn	Smith	
Members	:	Representatives	from	CERN	member	states,	CERN	and	DESY	
LHC	experiments	representatives	joined;	EPOG	=>	EPPOG	
	
November	2010	:	EPPOG	evolved	to	IPPOG	(International)	
USA	joined	in	2012;	Israel,	Ireland,	Slovenia,	Australia	and	South	Africa	joined	soon	after	
	
December	2016	:	IPPOG	became	international	collaboration	
	
Members	(42)	:	34	countries,	one	international	laboratory	(CERN),	7	International	Collaborations	(ALICE,	
ATLAS,	CMS,	LHCb,	Belle	II,	HAWC,	Pierre	Auger	Observatory)	
Associated	members	:	DESY,	GSI	(national	laboratories)	
	
Members	sign	MoU;	Countries	contribute	financially;	experiments	“in	kind”	
	
Meetings	twice	a	year:	spring	(organised	by	a	member)	and	autumn	(usually	at	CERN)	
to	exchange	ideas	and	best	practices,	share	experiences	and	material,	define	common	goals	
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IPPOG	map	
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IPPOG	celebrates	25	years	of	engagement	

https://indico.cern.ch/e/ippog25	

https://cerncourier.com/a/ippog-celebrates-25-years-of-engagement/	
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Students	are	invited	to	a	University	or	research	institute	
Lectures	on	standard	model	and	beyond,	accelerators,	detectors	
Hands-on	activity	:		analysis	of	real	data	from	an	experiment	
(using	dedicated	software	packages)	
Videoconference	at	the	end	of	the	day	(≤5	institutes,	2	moderators)	
to	combine	and	discuss	results,	answer	questions,	quiz	

Day	of	immersion	in	particle	physics	for	high-school	
students;	the	aim	is	to	inspire	and	motivate	them	by	
introducing	them	to	the	world	of	research		

Organised	every	year	during	
a	period	of	6-7	weeks	in	
February	–	March	–  April	

https://physicsmasterclasses.org	
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History	of	particle	physics	masterclasses	
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1996:	Started	in	the	UK										https://cerncourier.com/a/how-the-particle-physics-masterclasses-began/	
2005:	Adopted	by	EPPOG	for	all	Europe	

			Use	LEP	data	(1989-2000)	https://cerncourier.com/a/masterclass-spreads-the-word-for-physics/	
				OPAL	Identifying	Particles		
			DELPHI	Hands	on	CERN	
			Z0		decays	/	calculation	of	branching	ratios	

2006:	U.S.	joined	the	programme	
2010:	Decided	to	move	to	LHC-based	Masterclasses	
2011:	Started	using	data	from	LHC	

			ALICE	strange	particles,	RAA	
			ATLAS	W+W-		(MINERVA),	Z0	(HYPATIA)		
			CMS		J/Ψ,	Z	

2014:		LHCb	Measurement	of	the	Do	lifetime	
https://cerncourier.com/a/international-masterclasses-in-the-lhc-era/	
Exercises	from	other	experiments	were	introduced	in	the	following	years		
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LHC	Masterclasses	:	ATLAS	
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Identify	γ,	e,	μ	
Find	Z->	e+e-,	μ+μ-,	Higgs	
Distinguish	from	background	

Z-path	HYPATIA	 W-path	MINERVA	

W+/W-	

https://atlas.physicsmasterclasses.org/start.htm	
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LHC	Masterclasses	:	CMS	
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Search	for	J/Ψ,	W,	Z	,H	i-Spy	

CIMA	for	histograms		https://web.quarknet.org/mc/cms/	
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LHC	Masterclasses	:	ALICE	
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Nuclear	modification	factor	RAA	
http://www-alice.gsi.de/masterclass/	

DEMONSTRATION	
Tuesday	30.7.2024	
	13:45	–	15:45	

K0
s → π+π-

Λ  →  π-p 

Search	for	V0	decays	

Observation	of	strangeness	enhancement	in	Pb-Pb	collisions	
	https://alice-masterclass.web.cern.ch/	
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LHC	Masterclasses	:	LHCb	
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Study	of	D0	decays	
	
D0	->	K-	π+	

D0	mass	distribution		
D0	lifetime	measurement	

https://lhcb-outreach.web.cern.ch/lhcbinternationalmasterclasses/d0-lifetime/	
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Masterclasses	:	Belle	II	
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Spectroscopy	–	search	for	new	particles	
Measure	quark	colour	

https://belle2.ijs.si/public/	
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Masterclasses	:	MINERνΑ	

Main	Injector	Neutrino	ExpeRiment	to	study	v-A	interactions	

https://indico.fnal.gov/event/22340/	



IPPOG	 19	

Masterclasses	:	Auger	
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Interactive	tool	to	visualize	
events	
	
Arrival	direction	of	primary	
cosmic	ray	
	
Determine	energy	of	primary	
cosmic	ray	
	
Select	events	pointing	to	
source	in	the	sky	
	
Pierre	Auger	Observatory	 https://augermasterclasses.lip.pt/	



Hands-on	Treatment	Planning		
based	on	professional	open	source	treatment	planning:	matRad	(www.matrad.org)	developed	by	DKFZ,	
Heidelberg	Simplified	version	for	PTMC	
	
	

Dose	prescription	using	photons,	protons	
and	carbon	ions;	differences	

20	

https://indico.cern.ch/event/840212/	

Particle	Therapy	Masterclass	
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International	Masterclasses	videoconferences	
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organisation	of	videoconference	in	5		
moderation	centres	
CERN	:	Uta	Bilow	(TU	Dresden)	
for	LHC-based	masterclasses		
	
Fermilab	:	Ken	Cecire	(Quarknet)	
for	the	USA	
	
GSI	:	Yiota	Foka	(GSI)	
For	Particle	Therapy	Masterclass	
	
KEK		For	Belle	II	Masterclass	
	
Pierre	Auger	Observatory,	Malargue,	
Argentina	for	Auger	Masterclass	
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Evolution	of	International	Masterclasses	

from	Uta	Bilow	
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from	Uta	Bilow	



•  LHC	MCs	for	girls	
•  On	Feb	9th	(Friday)	
•  14	groups	participating	(14)	
•  ~	700	students	(500)		
•  Female	lecturers	and	tutors		
•  3	videoconferences	at	CERN	(5)		
•  5	female	moderators	(10)	

	

Masterclasses	for	Girls		
International	Day	of	Women	and	Girls	in	Science	(11	February)	

from	Uta	Bilow	
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Masterclasses	for	Girls		
International	Day	of	Women	and	Girls	in	Science	(11	February)	
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IPPOG	Working	Group	:	Bringing	Masterclasses	
to	New	Countries	
Effort	to	expand	both	geographically	and	in	
scope		
Masterclasses	at	the	University	of	Kenya	in	
Nairobi		were	held	in	2024	

International	Masterclasses	to	New	Countries	

The	school	we	have	invited	is	in	a	
poor	area	of	Nairobi.	For	most	of	
the	students,	if	not	all	of	them,	it	
was	their	first	time	using	a	
computer.	I	think	they	did	very	
well	



29.07.2024	 IPPOG	 27	

Masterclasses	for	other	audiences	

For	physics	teachers		
•  to	familiarise	them	with	the	progamme	
•  to	encourage	them	to	involve	their	students	/		use	MC	exercises	as	an	extracurricular	activity	
Often	such	masterclasses	at	CERN	in	the	frame		of	the	national	teachers	programmes	(Swedish,	
Italian,	Greek)	
	
For	CERN	(non-scientific)	personnel	
•  To	give	those	in	administration,	finance,	etc.	hands-on	experience	of	what	the	experiments	do	
Organised	twice	during	IPPOG	meetings	at	CERN	
	
Demonstrations	for	conference	participants	
•  To	make	them	aware	and	encourage	them	to	get	involved	with	this	programme	
	
For	students	on	the	occasion	of	conferences	
Example:	upcoming	“XVIth	Quark	Confinement	and	the	Hadron	Spectrum	Conference”,	Cairns,	
Queensland,	Australia,	19-24	August	2024	
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Simplified	measurement	with	data	
from	ATLAS	and	CMS	to	be	done	at	
school,	facilitated	by	the	teacher.	
A	two-hour	activity,	possibility	to	
join	videoconference	with	physicist	
moderators	during	a	24-hour	span.	

World	Wide	Data	Day	

https://quarknet.org/content/world-wide-data-day	
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https://build-your-own-particle-detector.org	

Build	Your	Own	Particle	Detector	
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GLOBAL	COSMICS	
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To	bring	a	variety	of	cosmic	ray	school	
project	under	a	common	umbrella:	
	“High	School	Cosmic	Ray	Experiments”	
Workshop	at		Centro	Fermi,	Rome,	
February	2017		
https://indico.cern.ch/event/596002/	

HISPARC	 COSMIX	 TAN-Q	COSMOS	à	l’école	

EEE	
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https://ippog.org/global-cosmic-rays-portal	
	

Around	20	projects	from	11	
countries	
	
Cooperation	in	events	such	as	
International	Cosmic	Day	and	
International	Muon	Week	
	
Exchange	of	measurement	
techniques	and	projects	

GLOBAL	COSMICS	
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INTERNATIONAL	COSMIC	DAY	
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Participants	ICD2023	
2600	students	
19	countries	
12	video	calls	around	the	clock	

Lectures	
Measurements	
Data	analysis	
Videoconference	
Drawing	contest	
Selfie	contest	
Report	
	

https://icd.desy.de/	
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INTERNATIONAL	MUON	WEEK	
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			https://quarknet.org/content/international-muon-week	
	

High-school	students	do	experiments	
using	cosmic	ray	detectors,	measuring:		
•  Muon	time	of	flight	
•  Muon	lifetime	
•  Cosmic	ray	flux	
	
Discussion,	questions	via	zoom	
	
Held	annually	each	spring	
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IPPOG	RESOURCE	DATABASE	

Material	for	dissemination	of	
particle	physics,	detectors,	
accelerators,	applications	
	
Target:	scientists,	teachers,	
students,	media,	general	public		
	
Initially	launched>	10	years	ago	
	
Contents	went	through	curation	
process	
	
Articles,	presentations,	videos,	
posters,	games,…	

https://ippog.org/ippog-resource-database	
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https://ippog.org/	
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IPPOG	members	in	music	festivals	

Big	Bang	Stage	at	the	Colours	of	Ostrava	music	
festival	(Czech	Republic)	

Cloud	chamber	workshop	

Particle	Physics	talk	

WOMAD2016	

Pohoda	festival,	Slovakia,	July	2019	
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Outreach	events	during	IPPOG	meetings	

IPPOG	meeting	in	Sofia,	May	2023	
	
Talks	about	IPPOG,	
Bulgarian	participation	at	CERN	
	
CMS	masterclass;		Particle	therapy	masterclass	
Poster	competition	for	students	
	
The	music	of	physics	(outdoors	event)	
Talk	about	cosmic	rays,	cosmic	piano	etc	
	
IPPOG	meeting	Madrid,	April	2024	
	
Particle	therapy	masterclass	
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VISITS	
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VIRTUAL	VISITS	
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LIVE	EVENTS	(on	facebook,	instagram	etc,..)	
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In	the	last	years,	outreach	talks	in	plenary	
sessions	and	dedicated	parallel	sessions	on	
outreach	are	included	in	the	programme	of	
most	HEP	major	conferences.	
	
Outreach	events	for	the	public	are	organised	
during	the	conference	
	
ICHEP2024	:	5	parallel	sessions	on	outreach	
With	6	contributions	in	each,	followed	by	
discussion	
	
Talk	at	plenary	“Education	and	Outreach“	
	
Lunch	discussion	

Outreach	in	conferences	

agenda	of	1st	outreach	parallel	session	at	ICHEP2024	
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IPPOG	forum	members	involved	as:	
contact	persons,	to	answer	students’	questions	
during	the	preparation	of	the	proposals	
evaluators	of	the	proposals	during	the	pre-
selection	process	

Beamline	for	Schools	Competition		
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A	big	variety	of	activities	and	material	 is	developed	and	used	by	 the	
members	of	our	community	to	meet	our	different	goals	and	reach	out	
to	diverse	audiences.	
	
Ιn	the	limited	time	of	this	presentation	it	is	not	possible	to	cover	and	
give	credit	to	all	outreach	projects.	
	
A	personal	selection	has	been	presented	here.	
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Significant	progress	in	outreach	these	last	years	
New	audiences	were	reached	
IPPOG	has	a	central	role	in	this	

We	can	do	more	
Let	us	encourage	our	colleagues	to	participate	in	outreach!	
It	is	a	rewarding	experience,	it	is	fun!	

	
More	concerted	and	systematic	effort	toward	presentation	and	popularization	of	science	
would	be	helpful	in	many	respects;	it	would	provide	a	potent	antidote	to	
overspecialization;	it	would	bring	out	clearly	what	is	significant	in	current	research,	and	it	
would	make	science	a	more	integral	part	of	the	culture	of	today.	

	Victor	Weisskopf	Science,	Vol.	176	(1972)	

Instead	of	conclusion	

THANKS	A	LOT	FOR	YOUR	ATTENTION	


