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WELCOME TO THE XXXTH INTERNATIONAL 
CONFERENCE ON ULTRA-RELATIVISTIC 

NUCLEUS-NUCLEUS COLLISIONS  
QUARK MATTER 2023 

	

Quark	Matter	 2023	 is	 the	XXXth	 International	 Conference	on	Ultra-Relativistic	Nucleus-

Nucleus	 Collisions,	 which	 will	 be	 held	 in	 Houston,	 Texas,	 USA.	 This	 conference	 brings	

together	 theoretical	and	experimental	physicists	 from	around	 the	world	 to	discuss	new	

developments	 in	 high-energy	 heavy-ion	 physics.	 The	 focus	 of	 the	 discussions	 is	 on	 the	

fundamental	 understanding	 of	 strongly-interacting	 matter	 at	 extreme	 conditions,	 as	

formed	 in	 ultra-relativistic	 nucleus-nucleus	 collisions,	 as	 well	 as	 on	 emergent	 QCD	

phenomena	in	high-multiplicity	proton-proton	and	proton-nucleus	collisions.	

Quark	 Matter	 2023	 consists	 of	 five	 and	 a	 half	 days	 of	 scientific	 program,	 starting	 on	

Monday,	September	4th	in	the	morning	and	ending	on	Saturday,	September	9th.	A	Students’	

Day	precedes	the	conference	on	Sunday,	September	3rd.	The	conference	will	take	place	in	

Houston,	 Texas	 (USA)	 at	 the	 Hilton	 of	 the	 Americas	 Hotel.	 The	 main	 organizational	

institutions	are	the	University	of	Houston,	Rice	University,	and	Texas	A&M	University	
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CODE OF CONDUCT 
DIVERSITY PLEDGE  

Diversity	is	one	of	the	core	values	of	the	QM	2023	organization,	and	will	be	respected	and	

promoted	at	QM	2023	at	all	times	and	in	all	its	forms.	The	key	goals	of	our	effort	will	be	

§ 	to	seek	and	listen	to	diverse	voices	

§ embrace	differences	

§ create	equal	opportunities	

§ ensure	fair	treatment	

§ foster	a	collaborative	conference	environment	
	

CODE OF CONDUCT 

It	is	the	expectation	of	the	conference	organizers	that	all	participants,	including	attendees,	

vendors,	and	all	other	stakeholders	will	conduct	themselves	in	a	professional	manner	that	

is	welcoming	to	all	participants	and	free	from	any	form	of	discrimination,	harassment,	or	

retaliation.		

Participants	 will	 treat	 each	 other	 with	 respect	 and	 consideration	 to	 create	 a	 collegial,	

inclusive,	 and	 professional	 environment	 at	 Quark	 Matter	 2023.	 Creating	 a	 supportive	

environment	 to	 enable	 scientific	 discourse	 at	 meetings	 is	 the	 responsibility	 of	 all	

participants.	

Participants	 will	 avoid	 any	 inappropriate	 actions	 or	 statements	 based	 on	 individual	

characteristics	 such	 as	 age,	 race,	 ethnicity,	 sexual	 orientation,	 gender	 identity,	 gender	

expression,	 marital	 status,	 nationality,	 political	 affiliation,	 ability	 status,	 educational	

background,	or	any	other	characteristic	protected	by	law.	Disruptive	or	harassing	behavior	
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of	any	kind	will	not	be	tolerated.	Harassment	includes	but	is	not	limited	to	inappropriate	

or	intimidating	behavior	and	language,	unwelcome	jokes	or	comments,	unwanted	touching	

or	 attention,	 offensive	 images,	 photography	 without	 permission,	 and	 stalking.	 Any	

violation	 of	 these	 guidelines	 should	 be	 reported	 to	 the	 conflict	 resolution	 committee,	

chaired	 jointly	 by	 Prof.	 Vickie	 Greene	 (Vanderbilt	 University,	

senta.v.greene@vanderbilt.edu)	 and	 Prof.	 Daniel	 Cebra	 (UC	 Davis,	

cebra@physics.ucdavis.edu).	 The	 committee	 will	 follow	 up,	 in	 confidentiality,	 with	 the	

accuser	and	the	accused	prior	to	taking	any	action.	

For	code	of	conduct	violation	resolution,	please	see	the	details	on	the	QM2023	webpage.	
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CONFERENCE VENUE 
The	conference	will	take	place	at	the	Hilton	of	the	Americas	flagship	hotel	in	the	conference	

center	in	downtown	Houston,	Texas.		The	address	is	1600	Lamar,	Houston,	TX	77010.		

	

All	plenary	sessions,	as	well	as	parallel	sessions,	will	take	place	in	the	Grand	Ballroom	on	

the	2nd	floor.	The	Ballroom	will	be	split	into	breakout	rooms	on	the	parallel	session	days.	

All	lunches	and	the	Poster	Session	will	take	place	on	the	4th	floor.	

There	are	a	Conference	Office,	the	Registration	Desk	and	a	Computer	Room	on	the	4th	floor.	

The	latter	can	be	used	for	speakers	to	upload	and	test	their	presentations	during	working	

hours.	In	case	of	any	problem,	you	can	ask	for	help	at	the	registration	desk.	
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FLOOR PLAN 
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PRACTICAL INFORMATION  
PUBLIC TRANSPORT 

All	QM	participants	are	provided	with	four	METRORail	tickets,	to	reach	the	Reception	and	
Ballet	Performance	Venues.		

TAXI 

We	recommend	that	you	use	Uber	or	Lyft	for	moving	around	Houston	and	from	the	Airport	
to	the	Conference	Venue.	Taxi	services	are	also	available:		

• Checker	Yellow	Cabs:		+1	281	616	5096	
• Yellow	Cab:	+1	713	236	1111	
• Aarons	Taxi	Service:	+1	888	610	7473	

CONFERENCE WEBPAGE AND SOCIAL MEDIA 

Home	page:	http://qm2023.phys.uh.edu																		 			https://www.facebook.com/groups/qm2023	

Indico:		https://bit.ly/qm2023		 	 	 				 			@QM2023	

CONFERENCE APP 

Please	download	the	HEPCon	app	and	navigate	to	the	QM2023	event	

CONTACT  
EMAIL 

Email:	qm2023@uh.edu	

EMERGENCY CONTACTS 
Conference	Secretariat	(only	in	case	of	emergency):	+1	313	205	6726	or	+1	832	939	7432	

Police	&	Medical	Emergency:	911	

INTERNET CONNECTION 
Wi-fi	is	available	in	the	meeting	rooms	of	the	conference	venue.	
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SOCIAL PROGRAM 
SUNDAY SEPTEMBER 3RD - H:19:00-22:00 

An	evening	at	the	Rustic	with	food	and	music.	For	students	and	student	day	lecturers.		

Venue:	The	Rustic	–	1836	Polk	St.	

How	to	reach:	walk	0.2	miles	to	The	Rustic	

	

MONDAY SEPTEMBER 4TH - H:19:30-22:00 

Reception	

Venue:	The	Houston	Museum	of	Natural	Sciences	–	5555	Hermann	Park	Dr.	

How	to	reach:	Walk	to	Main	Street,	take	the	Red	METRORail	and	get	off	at	the	Museum	

District	stop	

Return:	Take	the	Red	METRORail	at	the	Museum	District	stop	and	get	off	at	the	Bell	NB	

stop.	

METRORail	tickets	are	provided	in	your	welcome	package	
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Return:	
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WEDNESDAY SEPTEMBER 6TH - H:19:30-22:00 
	

Houston	Ballet	Performance	

Venue:	Wortham	Theater,	501	Texas	Ave.	

How	to	reach:	Walk	to	Capitol	Street,	take	the	Green	METRORail	and	get	off	at	the	Theater	

District	stop.	Walk	to	the	Wortham	Theater	

Return:	Walk	to	Capitol	Street,	take	the	Green	METRORail	and	get	off	at	the	Convention	

District	EB	stop.	Walk	to	the	Hilton	Americas	Hotel	
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THURSDAY SEPTEMBER 7TH - H:13:00-18:00 
 
Excursion	to	NASA	

A	 conference	 trip	 to	 the	NASA	 Space	 Center	 Houston	 has	 been	 arranged	 for	 Thursday	

afternoon.	Tickets	had	 to	be	purchased	online	 from	the	QM2023	webpage	prior	 to	 the	

conference.	The	fee	covers	the	bus	ride	to	and	from	the	Space	Center,	and	visits	to	the	

Space	Center,	Mission	Control	and	the	Rocket	Park.	The	Rocket	Park	displays	the	largest	

ever	built	rocket	-	the	Saturn	V.	This	type	of	30-story	tall	rocket	was	used	for	9	trips	into	

outer	space	(six	of	which	landed	on	the	Moon)	carrying	27	Apollo	astronauts.	

A	boxed	lunch	will	be	provided	by	the	Hilton	between	12.30	and	1	p.m.		

Buses	will	depart	from	the	side	entrance	of	the	Hilton	hotel	on	Avenidas	de	las	Americas	

at	1	p.m.	at	return	to	the	hotel	at	6	p.m.	The	bus	ride	takes	about	30	minutes	each	way.	

 
 
FRIDAY SEPTEMBER 8TH - H:20:00-22:30 
	

Banquet	dinner	

Venue:	Hilton	of	the	Americas	Hotel	–	Ballroom	of	the	Americas	

Banquet	dinner	talk:	The	Ig	Nobel	Prize	–	Marc	Abrahams	
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RESTAURANT SUGGESTIONS  
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INFORMATION FOR PRESENTERS 
TALKS 

Speakers	of	the	Keynote	Talk,	Conference	Summary	and	Outlook,	and	Highlights	from	the	

Experimental	Collaborations	have	been	advised	of	the	time	reserved	for	their	talks	in	the	

invitation.	There	will	be	no	discussions	for	these	talks.			

All	other	Plenary	Talks	are	allocated	 for	25	minutes,	plus	5	minutes	 for	discussion.	The	

Flash	Talks	have	5	minutes	each,	without	discussions	(maximum	3	slides).		All	Parallel	Talks	

are	allocated	for	15	minutes,	plus	5	minutes	for	discussion.		It	 is	very	important,	for	the	

success	of	the	parallel	program	and	given	the	density	of	talks,	that	all	speakers	finish	their	

talk	 on	 time	 and	 that	 chairs	 make	 sure	 that	 the	 discussion	 does	 not	 run	 beyond	 the	

allocated	time	for	each	talk.	

All	presentations	will	be	projected	in	the	16:9	format	using	laptops	running	Mac	OS.	It	will	

not	be	possible	to	use	personal	laptops	for	the	presentations.	The	talks	must	be	uploaded	

to	indico	by	4	pm	the	day	before	the	presentation.	Please	provide	the	slides	in	the	PDF	

format.	 The	 ppt	 format	 can	 only	 be	 used	 if	 the	 presentation	 contains	 physics-related	

animations.	To	upload	your	talk,	please	log	into	the	QM	2023	indico	site	(using	the	email	

address	 you	 registered	with)	 and	 click	 on	My	Contributions.	 If	 you	 have	 any	 problems	

uploading	 your	 talk	 to	 indico,	 the	 following	 link	

https://cernbox.cern.ch/s/nDHt8c3aSgSJf1g	can	be	used	as	a	backup	to	upload	your	talk.	

Please	include	your	first	and	last	names	in	the	filename.	
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If	a	ppt/pptx	format	is	chosen,	it	is	the	speaker’s	responsibility	to	check	the	quality	of	the	

file	 (font	 and	 equation	 compatibility,	 animations,	 audio,	 video,	 layout)	 before	 the	

aforementioned	deadline.		

POSTERS 

Posters	are	on	display	from	4	p.m.	on	Tuesday,	September	5th,	till	4	p.m.	on	Wednesday,	

September	6th,	on	the	4th	floor	of	 the	conference	venue.	Poster	presenters	must	hang	

their	material	on	Tuesday	between	11	a.m.	and	3	p.m.	and	remove	it	by	Wednesday	at	5	

p.m.	It	is	the	presenter’s		responsibility		to		hang		and		remove		their		poster		in		a		timely		

manner.		Posters	which	are	still	hanging	after	5	p.m.	on	Wednesday	will	be	discarded.		The	

selected	 posters	 as	 flash	 talks	will	 be	 notified	 by	 Thursday	 evening.	 They	will	 have	 5	

minutes	each	to	present	in	a	plenary	session	on	Saturday,	September	9th,	between	10.45	

and	11.45	a.m.	

For	a	poster	to	be	eligible	for	Flash	talk,	the	presenter	should	upload	their	poster	(in	the	

PDF	format)	to	indico	on	or	before	Friday,	September	1st.	To	upload	your	poster,	please	

log	into	the	QM	2023	indico	site	(using	the	email	address	you	registered	with)	and	click	on	

My	Contributions.	The	maximum	size	for	a	poster	is	3x4	feet	(91x121	cm,	46x36	inches).	

All	posters	should	be	in	“Portrait”	format.	Posters	will	be	grouped	by	scientific	topic.	The	

poster	stands	are	labeled	and	identified	with	a	board	number,	which	coincides	with	the	

Indico	ID	of	the	poster	contribution.	The	list	of	posters	and	board	numbers	can	be	found	

on	the	INDICO	site	and	on	page	38	of	this	booklet.	Within	a	given	topic,	posters	are	ordered	

by	Indico	ID	number,	from	low	to	high.	A	map	of	the	poster	session	can	be	found	on	page	

53	of	this	booklet.	
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KEYNOTE SPEAKER 

David	 J.	 Gross	 is	 the	 Chancellor’s	 Chair	 professor	 of	 theoretical	

physics	and	the	former	director	of	the	Kavli	Institute	for	Theoretical	

Physics	at	the	University	of	California,	Santa	Barbara.	He	received	his	

Ph.D.	 in	 1966	 from	 the	 University	 of	 California,	 Berkeley.	 Before	

joining	 the	 Kavli	 Institute,	 he	was	 the	 Thomas	 Jones	 professor	 of	

mathematical	 physics	 at	 Princeton	University.	Gross	was	 awarded	

the	2004	Nobel	Prize	in	Physics,	along	with	H.	David	Politzer	and	Frank	Wilczek,	“for	the	

discovery	of	asymptotic	freedom	in	the	theory	of	the	strong	interaction.”	His	other	awards	

include	the	Sakurai	Prize,	a	MacArthur	fellowship,	the	Dirac	Medal,	the	Oskar	Klein	Medal,	

the	 Harvey	 Prize,	 the	 High	 Energy	 and	 Particle	 Physics	 Prize	 of	 the	 European	 Physical	

Society,	 and	 the	 Grande	 Médaille	 d’Or	 of	 the	 French	 Academy	 of	 Sciences.	 He	 holds	

honorary	 degrees	 from	 institutions	 in	 the	 US,	 Britain,	 France,	 Israel,	 Argentina,	 Brazil,	

Belgium,	China,	the	Philippines	and	Cambodia.	He	is	a	member	of	the	National	Academy	of	

Sciences,	the	American	Academy	of	Arts	and	Sciences,	the	American	Philosophical	Society,	

the	Indian	Academy	of	Sciences	and	the	Chinese	Academy	of	Sciences.	In	2020,	he	became	

Past	President	of	the	American	Physical	Society.	
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BANQUET DINNER SPEAKER 

Marc	Abrahams	has	a	degree	 in	applied	mathematics	 from	Harvard	

College,	spent	several	years	developing	optical	character	recognition	

computer	 systems	 (including	 a	 reading	 machine	 for	 the	 blind)	 at	

Kurzweil	Computer	Products,	and	later	founded	Wisdom	Simulators,	

which	 used	 computers	 to	 give	 people	 experience	 making	

tough/impossible	 decisions.	 Marc	 founded	 the	 Ig	 Nobel	 Prize	

Ceremony	in	1991,	and	serves	as	master	of	ceremonies.	The	prizes	—	

for	achievements	 that	make	people	LAUGH,	 then	THINK	—	are	handed	out	by	genuine,	

bemused	Nobel	laureates	in	a	gala	event	held	every	year	at	Harvard	University	(but	online	

only,	during	pandemic	years),	and	broadcast	on	the	web	and	on	public	radio.	(The	1995	

ceremony	was	one	of	the	very	first	events	ever	webcast.)	In	2022	the	Ig	Nobel	Prize	was	

itself	 given	 a	 prize:	 the	 Heinz	 Oberhummer	 award,	 for	 “outstanding	 science	

communication”.	 He	 co-founded	 and	 edits	 the	 magazine	 Annals	 of	 Improbable	

Research	(AIR),	and	wrote	This	is	Improbable,	The	Ig	Nobel	Prizes,	and	other	books.		
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PROGRAM 
All	given	times	are	CDT	(Central	Daylight	Time)	

SCHEDULE AT A GLANCE 
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PARALLEL SESSION OVERVIEW 
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STUDENT DAY – SUNDAY SEPTEMBER 3RD 
	

08:00-09:00	Student	registration	

	

12:30-14:00	Lunch	(Lanier	Grand	Ballroom,	level	4)	

	

16.15-16.45	Coffee	Break	

	
	

19:00-22:00	An	evening	at	the	Rustic	(with	Music	and	Food)	
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MONDAY SEPTEMBER 4TH 
08:00-08:45	Registration	

	
10:00-10:30	Coffee	Break	

	
12:35-14:00	Lunch	(Lanier	Grand	Ballroom,	level	4)	

	
15:30-16:00	Coffee	Break	

	
19:30-22:00	Reception	at	the	Houston	Museum	of	Natural	Sciences	
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TUESDAY SEPTEMBER 5TH 
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10:30-11:00:	Coffee	Break	



	

	 24	
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13:20	–	14:50	Lunch	(Lanier	Grand	Ballroom,	level	4)	
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17:10	–	17:30	Coffee	Break	
	

17:30	–	19:40	Poster	Session	
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WEDNESDAY SEPTEMBER 6TH 
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10:30	–	11:00	Coffee	Break	
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13:00	–	14:20	Lunch	(Lanier	Grand	Ballroom,	level	4)	
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16:00	–	16:30	Coffee	Break	
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19:30	–	22:00	Houston	Ballet	Performance	
	
	
	



	

	 35	

THURSDAY SEPTEMBER 7TH 

	
	
10:30	–	11:00	Coffee	Break	
	

	
	
12:30	–	13:00	Boxed	Lunch	
	
13:00	–	18:00	Excursion	to	NASA	
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FRIDAY SEPTEMBER 8TH 

	

10:30	–	11:00	Coffee	Break	

	

12:30	–	14:00	Lunch	(Lanier	Grand	Ballroom,	level	4)	

	

16:00	–	16:30	Coffee	Break	

	

20:00	–	22:30	Banquet	Dinner	(Ballroom	of	the	Americas)	
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SATURDAY SEPTEMBER 9TH 
	

	

10:15	–	10:45	Coffee	Break	
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LIST OF POSTERS 
CHIRALITY 

	

COLLECTIVE DYNAMICS 
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CRITICAL POINT SEARCHES 
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EM PROBES 

	

FUTURE FACILITIES/DETECTORS 
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HEAVY FLAVOR 
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INITIAL STATE 
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JETS 

	



	

	 46	

	



	

	 47	

	

LIGHT AND STRANGE FLAVORS 
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NEW THEORETICAL DEVELOPMENTS 

	

NUCLEAR ASTROPHYSICS 
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QCD AT FINITE DENSITY AND TEMPERATURE 
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SMALL SYSTEMS 
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SPIN/EIC PHYSICS 

	

UPC PHYSICS 
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POSTER SESSION MAP 
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