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	Net-baryon,	net-charge	and	net-strangeness,	are	predicted	to	be	sensitive	to	the	correlation	

length	of	hot	dense	matter	created	in	the	collisions	[1],		
	Ratios	of	cumulants	C2/C1=σ2/M, C3/C2.=Sσ,	and	C4/C2	=κσ2	were	used	to	reduce	

the	volume	dependence.	However,	the	average	values	of		σ,	S	and	k	are	calculated		here	
assuming	the	fixed	value	of	volume	V	in	all	events!.	This	is	not	true.	
Ø  We	propose	to	use	the		reduced	cumulants,	similar	to		[2],	but	on	the	event-by-event	

basis,	following	the	new	procedure		with	volume	(V)r	definition	[3]		in	each	rth	event:	

M = <N> =C1,                                      c1=M/Vr = <Nr/Vr>,  
δN =N − <N>                                       δNr =Nr/Vr − <Nr/Vr> 
σ2 =<(δN)2>=C2,                                  c2=σr

2 =<(δNr)2>, 
S =<(δN)3>/σ3 =                                    Sr =<(δNr)3>/σr

3 , 
=C3/C2

3/2, 
 
k=<(δN)4>/σ4 − 3 = =C4/C2

2                           kr=<(δNr)4>/σr
4 − 3 
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Ø  We	assume	that	for	any	rth	event.		in	
the	selected	class	of	centrality,	

the	relevant	mean	volume	Vr	is	
proportional	to	the	mean	number	of	
participants	<Nr

part	>	:	
																													Vr	=	<Nr

part	>V0	
					Here	a	volume	factor		V0	=	2.83	fm3	(see	
in	[1]).	
	

Ø  Thus	we	obtain	the	reduced	deviation	
	δNr =Nr/Vr − <Nr/Vr> for the relevant  
 distribution    of conserved quantity Nr 



 
Careful	centrality	selection 
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The	reconstructed	TPC	(black)	and	MCG	
modeled	(red)	multiplicity	distributions	for	Bi+Bi	
collisions	at	√sNN	=	9.2	GeV	[1]		

Mean	impact	parameter	for	10%	centrality	
intervals	for	Bi+Bi	collisions	at	√	sNN	=	9.2	GeV,	
modeled	with	the	UrQMD,	PHSD,	DCM-QGSM-
SMM,	and	PHQMD	in		[1]		

Ø  The	width	of	the		class	of	centrality	of	A+A	collisions		is	directly	related	to	the	unavoidable	volume	fluctuations	[2]:	
							We	should	select	for	the	analysis	of	net-proton	fluctuations		much	narrow	central	classes	of	multiplicity		
or	in	the	number	of	participating	nucleons	Npart	[2]	
Ø  Another	approach	–	to	measure	spectator	fragments		with	Hadron	Calorimeter	in	parallel	with	multiplicity			
Ø  Application	of	ML	to	select	narrow	centrality	classes	in	ToF		technique	with	high	timing	resolution	[3]	


