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This	talk...	
•  Overview	of	work	undertaken	by	the	LSC	EPO	work.	
•  Summary	of	kinds	of	acEviEes	(not	a	complete	list)	
•  HighlighEng	(i)	things	I	like,	(ii)	resources	useful	for	this	
audience.	

•  See	public	EPO	whitepaper	for	more	informaEon:		
hLps://dcc.ligo.org/LIGO-T1600118/public	

•  Thanks	to	those	from	EPO	who	helped	with	this	talk,	
esp:	Joey	Key,	MarEn	Hendry,	Jonah	Kanner,	Shane	
Larson,	Ryan	Lang,	Veronica	Kondrashov,	...	
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Brief	history	of	the	EPO	group	
LSC	Charter:	“...carry	out	an	outreach	program	to	communicate	LIGO’s	
acEviEes	and	goals	to	the	public,	and	to	provide	educaEonal	
opportuniEes	to	young	people.”	[hLps://dcc.ligo.org/M980279/public]	
	
LIGO	Labs	started	outreach	programs	following	construcEon	compleEon	
in	1998.		EPO	group	started	in	2008.		
	
Past	EPO	group	chairpersons:		
Marco	Cavaglia,	Szabi	Marka,	Joey	Key,	MarEn	Hendry.	
	
Individual	LSC	insEtuEons/groups	commit	annually	to	perform	certain	
EPO	tasks	(coordinated	through	the	EPO	group).	>50%	of	LSC	groups	
have	an	EPO	contribuEon.	
	
Goals:		
communicate	LIGO	science;	improve	general	scienEfic	literacy;	increase	
parEcipaEon	in	science	and	recruitment	to	STEM	careers	(for	everyone).		
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General	EPO	ac/vi/es	
•  lectures	on	LIGO/GWs	to	school	groups	of	all	ages,	the	general	public,	

specific	groups;	classroom	visits.	

•  outreach	booths:	tables	w/	brochures,	flyers,		
sEckers,	and	hands-on	acEviEes	(small		
interferometer,	videos,	video	games,		
“spaceEme	spandex”,	...).		
World	Science	FesEval,	USA	Science		
&	Engineering	FesEval,	NorthEast	Astronomy		
Forum,	Royal	Soc.	Summer	Science,	SACNAC,		
ExhibiEon,	White	House	FronEers	Conference		

•  booths	at	professional	mee/ngs:	APS,	IAU,		
Royal	Society	Summer	ExhibiEon	

•  government	outreach:		brainstorming	meeEng	aler	last	APS	meeEng.	
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General	EPO	ac/vi/es	
•  organize	press	and	media	materials	for	LIGO	discoveries	
•  developing	printed	or	online	materials	on	GW	science	
•  teacher	professional	development:	develop	materials	to	integrate	

GW	science	into	curricula	at	all	levels;	online	courses	for	teachers.	
•  REU	(research	experiences	for	undergraduates)	programs	at	LIGO	

member	universiEes	(e.g.,	large	programs	at	Univ.	of	Florida,	LSU,	UT	
Rio	Grande	Valley,	Caltech...)	

•  musical	or	arEsEc	works	based	on	GWs.	
•  answering	public	quesEons:	quesEon@ligo.org	
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LIGO	Lab	
•  Science	EducaEon	Center	

(Livingston	site;	a	mini	science	museum)	
•  smaller	exhibit	hall	at	Hanford.	
•  tours	of	LIGO		

~8000(H)	to	12000(L)	yearly	on-site	contacts.	
•  school	field	trips	
•  teacher	workshops	
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ligo.org	
LSC’s	main	global	communica5on	tool.	
	
	
Key	products:	
•  updates	on	LSC	news/events	
•  “detecEon”	pages			

(links	to	publicaEons,		
press	releases,	and	
	related	mulEmedia)	

•  science	summaries	
•  collecEng	products	of	the	EPO	group	
•  general	info	about	the	LSC	
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ligo.org	
web	stats:	
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ligo.org	
web	stats:	
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ligo.org:		
science	summaries	
•  one	of	our	key	EPO	products	
•  web	page	summaries	of	published	

papers;	also	pdf	“flyer”	versions	for	
handouts	at	booths/events.	

•  produced	by	members	of	paper	wriEng	
team	and	further	edited	by	EPO.		

•  translaEons	(~5	languages)	for	detecEon	
summaries.	

•  ~66	summaries	since	2011.	
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ligo	magazine	
•  published	twice	per	year	
•  highlights	news,	research,	

events,	personal	stories	from	
within	the	LSC.	

•  focused	on	internal	LSC	
audience,	but	useful	to	others	
in	GW	community.	

•  10	issues	so	far.	
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museum	and	ar/s/c	exhibits	
•  traveling	exhibit:		“Astronomy’s	New	Messengers”		

•  hLp://celebraEngeinstein.org/	
series	of	events	including	“black	(w)hole”	audio/
visual	art	installaEon,	“a	shout	across	Eme”	dance-
interpreted	lecture	+	original	film	w/	live	orchestra.	
	

•  Centazzo/Vallisneri’s	mulEmedia	concert.	
	

•  hLp://www.epcmusic.com/space	
GWs	&	exoplanets	music	project	
(Arther	Jeffees)	
	

•  “Chasing	the	waves”	musical	
comedy	(Glasgow).		
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social	media	
LSC	promotes	LIGO	news	and	EPO	acEviEes	via		
facebook	and	twiLer.	
	

facebook	stats:		~18,750	followers.		
GW170104	post	reached	~35,000	people.	
	

twiKer	stats:	~45,000	followers.	
~1.8	million	views	in	June	2017.	
~70	million	reached	for	GW150914.	
	

youtube	page:	collecEon	of	LIGO-related	videos.	
	

reddit:	AMA	(“ask	me	anything”)	events		
for	3	detecEons	hosted	by	LSC	members.	
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detec/on-related	mul/media	products:	

•  videos,	animaEons,	NR	
simulaEons,	interview	clips.	

•  figures,	images,	and	arEsts’	
illustraEons	for	use	by	media.	

•  available	at	ligo.org,	
ligo.caltech.edu	
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films:	
•  3	LIGO	films	by	Kai	Staats	(Over	the	Sun	LLC)	

•  “Listening	to	the	Universe”	VR	film	
hLps://with.in/watch/the-possible-listening-to-the-universe/	

•  advanced	LIGO	documentary	project:		
hLps://vimeo.com/ligofilms	

•  short	video	interviews	by	GEO600	Team:	
hLp://scienceface.org/	
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LIGO	Open	Science		
Center	(LOSC)	
Main	public	portal		
for	LIGO	data.	
	
key	products:		
•  h(t)	data	segments	near	detected	events	
•  past	(S5,	S6)	and	future	data	releases	for	science/observing	runs.	
•  some	data	from	publicaEon	figures.	
•  documentaEon	and	solware	tools	for	using	data.	
•  python-based	tutorials:	play	with	the	data	to	extract	detected	signal.	
•  ~100	users/day	
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Ci/zen	science:		
Einstein@home	

•  distributed	compuEng	project;		
analyzes	data	during	computer’s		
idle	Eme.	

•  search	for	conEnuous	GWs	from		
spinning	neutron	stars.	Also	look	for		
new	pulsars	in	radio	or	gamma-ray	data.	

•  Key	results:	FILL	IN	
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Ci/zen	science:	GravitySpy.org	
•  volunteers	help	classify	LIGO	glitches;	train	machine	learning	

algorithm	and	idenEfy	new	glitch	classes.	
•  ~9000	volunteers	
•  ~2.2	million	glitches	classified	
•  currently	using	O2	data	
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Games	&	apps	
•  4	games/apps	developed	by	LaserLabs/

gwopEcs.org	(U.	of	Birmingham)	
•  Black	Hole	Hunter	(Cardiff.	U.)	
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other	interac/ve	websites	(Cardiff	U.)	
•  gravascope	interacEve		

skymap	
•  Known	BH	Masses		

interacEve	figure	
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Online	courses	on	GWs	
•  developed	by	Lynn	Cominsky	and	collaborators	at	Sonoma	State	

Univ;	hLps://universe.sonoma.edu/cosmo/	
•  lecture	notes	+	exercises	
•  good	for	training	undergrads	in	GWs	
•  also	educator’s	guide	(for	~middle	school)	ADD	dcc	LINK	
•  GravitaEon	poster	for	CPEP	(Contemporary	Physics	EducaEon	

Project);	hLp://www.cpepweb.org/	
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Thorlabs	collabora/on	
•  Developed	Michelson	interferometer	kit;	sturdy,	high-quality	

($2648).	Good	for	upper-level	undergrad	lab	courses.	Contributed	
discussion	of	LIGO	to	product	manual.	

•  future	work:	LSC	members		
working	with	Thorlabs	to		
develop	lower-cost	demo		
interferometer	(<$500),	as	well		
as	more	advanced	add-ons	for		
the	exisEng	Michelson	kit.	
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Resource	collec/ons	

•  www.astro.cornell.edu/~favata/	
gwresources.html	

•  www.astro.cornell.edu/	
~favata/outreach.html	

•  wiki.ligo.org/LAAC/WebHome	

•  ligo.org/detecEons.php	

•  coming	soon:	new	resource	leLer	on	gravitaEonal	waves	in	
American	Journal	of	Physics	
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soundsofspace/me.org	
•  An	audio	exploraEon	of	the	physics	of		

gravitaEonal-wave	signals.	
	
•  Explain	what	physical	effects	influence	the		

gravitaEonal	wave	signal	[showing	h(t)	
plots	and	corresponding	audio].		

•  Provide	audio	for	all	GW	source	types.	

•  Detailed	pages	for	detected	events.	

•  A	tool	for	training	students.	
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soundsofspace/me.org	
Features	to	explore:	
•  effect	of	varying	masses	on	circular	inspiral.	
•  effect	of	higher	harmonics.	
•  effect	of	varying	eccentricity	and	turning	

periastron	advance	on/off.	
•  effect	of	varying	spin;	turning	precession	on/off.	
•  effect	of	including	merger/ringdown.	
•  stereo	audio	for	all	detecEons	including:		

raw	data,	filtered	data,	template	
•  effect	of	Eme-of-flight	(lel	ear/right	ear).	
•  comparison	of	4	GW	events.	
•  illustraEon	of	phase	shil	from	Lorentz		
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Conclusions:	

•  LSC	EPO	group	has	been	developing	a	wide	variety	
of	resources.	

•  Useful	for	informing	the	public,	educaEng	students	
(including	undergrads),	and	providing	resources	for	
web	and	print	media.	

•  SuggesEons	for	us?	
What	resources	would	you	like	to	see	developed?	
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