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PID	directed	flow	v1	vs	rapidity,	energy	
STAR	:	PRL120,	62301(2018)	
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H.	Kato	(Tsukuba)	

Au+Au	4.5GeV	(FXT)	
STAR	preliminary	
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Directed	and	ellip,c	flow		
vs	beam	energy	

STAR:	PRL112,	162301(2014),		
											PRL120,	62301(2018)	

M.	Lorenz	
HADES,	SQM19	

protons	 π,	ch.	



Au+Au	200	GeV	

STAR,	APS/JPS	2018	

source	,lt	 Y.	Kawamura	(Tsukuba)	
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Directed	flow	origin	and	source	,lt	
STAR	:	PRC	98	(2018)	014915

	

Cu+Au	200	GeV	

T.	Niida	(Wayne)	
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p-Pb	

pp	

Mass	and	NCQ	scaling		
of	ellip,c	flow		

		

---	Pb-Pb,		p-Pb,		pp	---	

ALICE	:	JHEP09	(2018)	006	 CMS	:	PLB	765	(2017)	193	

mass	diff.	

baryon/m
eson
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Correla,on	between	vn	and	vm	
		

---	(2,3)	<	0	and	(2,4)	>	0	---	
STAR	:	PLB	783	(2018)	459

	

ALICE	:	PRC	97	(2018)	024906
	 CMS	:	

v2	

v3	

v4	
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Ellip,c	flow	in	small	system	(with	non-flow	subtrac,on)	

sizable	change	in	non-flow	
frac,on	with	mul,plicity,		
Unfair	to	say	v2	is	unchanged…	

ATLAS	:	PRC	96		
(2017)	024908	

charm	flows	even	
in	small	system…	
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Small	system	scan	at	RHIC	
(p+Au,	d+Au,	3He+Au)	

Crea,on	of	quark–gluon	plasma	
droplets	with	three	dis,nct	

geometries	

similar	mass	
dependence	and	
baryon/meson	
difference	
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non-flow	to	be	subtracted	

PHENIX	:	PRL	121	(2018)	222301	

eta	

Eta	dependence	in	small	system		
(p+Al,	p+Au,	d+Au,	3He+Au)	

only	in	central	collisions	0-5%	

p+Al	
p+Au	

d+Au	 3He+Au	

Centrality	dependence	with	
“full”	non-flow	subtracDon	to	come	soon	



Heavy	Ion	Cafe,	22-23/Jun/2019,	Sophia	Univ.	 ShinIchi	Esumi,	TCHoU,	Univ.	of	Tsukuba	 10	

v2	in	small	system	(with/without	non-flow	subtrac,on)	

QM18	
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Comparison	of	v2	in	small	system	(PHENIX/STAR)	

p-Au	 d-Au	
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System	scan	in	small	(symmetric)	systems	

Z.	Chen	
RHIC	&	AGS	AUM	2019	
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Higher	order	fluctua,on		
of	net-proton	(History)	

1st	publica,on	

2nd	publica,on	 next	publica,on	

PRL105,	(2010)		
022302	

PRL112,	(2014)	032302	

SQM19	
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Higher	order	fluctua,on	of	net-charge	and	net-kaon	
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4th	order	measurements	from	HADES/ALICE		
and	even	higher	(6th)	order	measurement	

QM18	

CPOD18	

Possible	signal	from	cross	over	transiDon	



Toshihiro	Nonaka	(CCNU)	
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6th	order	fluctua,on	of		
net-proton	:	eta	and	pT	
acceptance	dependence	



7/19/2018 STAR Collaboration Meeting
Lehigh University 2

Fixed Target data-taking

7
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η∼1	

η∼1.6	

η∼0	

Detector	upgrades	and		
fixed-target	experiment	

EPD	

eTOF	

iTPC	
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high	stat.	data	



2019	 19.6	GeV,	14.5	GeV,	7.7	GeV	(LEReC),	4-7	GeV(FXT)	
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Near	future	plan	
at	RHIC	and	LHC	

BES2	plan		
RHIC-STAR	



N1	(parDcle	1)	

N
2	
(p
ar
Dc
le
	2
)	

slope	T1	(parDcle	1)	

slo
pe

	T
2	
(p
ar
Dc
le
	2
)	

<pT>	P1	(parDcle	1)	
<p

T>
	P
2	
(p
ar
Dc
le
	2
)	

Heavy	Ion	Cafe,	22-23/Jun/2019,	Sophia	Univ.	 ShinIchi	Esumi,	TCHoU,	Univ.	of	Tsukuba	 19	

Acta	Phys.		
Polon.	Supp.		
10	(2017)	753	

Correlated	fluctua,on	between		
conserved	number	(net-baryon)	vs	temperature	<pT>	

total	mul,plicity	(N)	-	total	transverse	momentum	(ΣpT)	fluctua,on		
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Summary	

•  Directed	and	ellipDc	flows	
•  Higher	order	flow	and	small	systems	
•  FluctuaDon	of	conserved	quanDDes	
•  Higher	order	cumulants	
•  Next	plan	

	
Global	polarizaDon	(yesterday	by	Okubo)	
Chiral	magneDc	effect/wave	
Isobar	(40Zr+40Zr,	44Ru+44Ru)	at	200GeV	~3G	events	
Switching	the	beam	day-by-day	
Full	reconstrucDon	has	just	started	for	blinding	analysis	


