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•	study	the	properties	of	the	onset	of	deconfinement

•	search	for	the	critical	point	 (CP)	of	strongly	interacting	matter	

Sketch	of	the	phase	diagram	of	strongly	interacting	matter	

Data	taking	schedule Sketch	of	the	expected	«critical	hill»
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[T.	Csorgo PoS HIGH-pTLHC08:027,	2008]
• Shine	 light	on	the	liquid with	wave-length	being	comparable	to	correlation	length

• Change	the	Temperature

• Correlation	length	diverges	as	approaching	critical	point	 - light	beam	becomes	more	and	more	scattered	on	the	
significant	density	 fluctuations	– fluid	 terns	to	be	more	and	more	opaque

Finally,	we	see	a	signature	of	a	second	order	phase	transitions	and	the	critical	point	is	reached

Дарья Прохорова
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Experimental	observation	by	fluctuations	with	a	power	law dependence	 on	the	phase	space	resolution

J.	Wosiek,	 Acta	Phys.	Polon.	B	19	(1988)	863-869
A.	Bialas and R.	Hwa,	Phys.	Lett.	B	253	(1991)	436-438

The	order	parameters	of	QCD are	the	chiral	condensate	and	the	net-baryon	density.	Critical	fluctuations	show	up	 in	
fluctuations	of	the	net-baryon	density	and	can	be	observed	by	intermittent	behavior	of	the	net-proton	or	proton	density

[Y.	Hatta	andM.	A.	Stephanov,	 PRL91,	102003	(2003)]	
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In	this	talk	I	will	present:

• theoretical	aspects	formulated	by	Fotios Diakonos at	NA61/SHINE	theory	virtual	meetings,	 can	be	found	also	at
https://indico.cern.ch/event/760216/contributions/3154442/attachments/1722303/2781998/Diakonos_cpod2018v2.pdf

• experimental	approach	and	results	by	Nikolaos	Davis in	collaboration	with	Nikolaos	Antoniou	&	Fotios Diakonos for	the	
NA61/SHINE	collaboration	based	on	NA61/SHINE	and	NA49	data	with	full	information	 being	available	at:

https://indico.cern.ch/event/760216/contributions/3153684/attachments/1721653/2779754/Davis_CPOD2018.pdf

Experimental	observation	by	fluctuations	with	a	power	law dependence	 on	the	phase	space	resolution

J.	Wosiek,	 Acta	Phys.	Polon.	B	19	(1988)	863-869
A.	Bialas and R.	Hwa,	Phys.	Lett.	B	253	(1991)	436-438

The	order	parameters	of	QCD are	the	chiral	condensate	and	the	net-baryon	density.	Critical	fluctuations	show	up	 in	
fluctuations	of	the	net-baryon	density	and	can	be	observed	by	intermittent	behavior	of	the	net-proton	or	proton	density

[Y.	Hatta	andM.	A.	Stephanov,	 PRL91,	102003	(2003)]	
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[N.G.	Antoniou,	 N.	Davis	and	F.K.	Diakonos PRC	93,	014908	(2016)]
[E.	A.	De	Wolf,	 I.	M.	Dremin,	and W.	Kittel,	Phys.	Rep.	270,	1	(1996)]
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What	is	our	order	parameter?	(density	 fluctuations	 in	case	of	critical	opalescence)

[N.G.	Antoniou,	 N.	Davis	and	F.K.	Diakonos PRC	93,	014908	(2016)]
[E.	A.	De	Wolf,	 I.	M.	Dremin,	and W.	Kittel,	Phys.	Rep.	270,	1	(1996)]

critical	pions

Possible	representation	of	a	phase-space:	transverse	! longitudinal	=	pT ! rapidity
It	is	desirable	to	work	at	one	time	(thermal	equilibrium	 demand),	 however,	 rapidity	mixes	time	and	space

Sigma-field Net-baryon	densityor

Pro:	large	statistics
Contra:	large	combinatorial	background	of	non-critical	pions;	fluctuations	
might	wash-out	quickly	due	to	pions being	a	“fast	component”
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which	is	also	seen	in	“Si”+Si collisions	(NA49)	at	158A GeV/c	
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and	SPS	energies	(Ar+Sc)	in	order	to	obtain	reliable	interpretation	of	

the	observed	intermittency	signal	in	terms	of	the	critical	point
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Stay	tuned	and	have	a	SHINY day!
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