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Beijing	Electron	Positron	Collider	II
[BEPCII]
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ØEbeam:	1.0~2.3	GeV

ØDouble	ring:	e+ and	e-

ØMulti-bunch:	93

ØPeak	Luminosity:	
1.0×1033		cm-2s-1 @3770GeV
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BeiJing Spectrometer	III
[BESIII]
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ØMDC:	(He/C3H8 =	60/40)	
üσxy=130μm,	dE/dx~6%
üσp/p	=0.5%	at	1GeV

ØTOF:	(Plastic	scintillator)
üσtime(barrel)=80ps
üσtime(endcap)=110ps(65)

ØEMC:	(Csl(Tl)	crystal)
üσE/E(barrel)=2.5%	at	1GeV
üσE/E(endcap)=5%	at	1GeV

ØSC	magnet:	(B	=	1T)

ØRPC	μ Counter:	(μ/π PID)
üBarrel:	9	layers
üEndcaps:	8	layers
ü σspatial =2.0	cm
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Data	samples	at	BESIII
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1.3fb-1
(106+350)×106

2.9	fb-1

XYZ:	5+3.8	fb-1
R-scan:	800pb-1

ØR-scan:
√s	=	2.00-3.08GeV:	~500	pb-1

τ-scan:	
24	pb-1
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Motivation	1
v The	states	with	𝑱𝑷𝑪 = 𝟏OOinclude	ϕ(2170),		ρ(2150)	and	so	on.	ϕ(2170),	so	called	

Y(2175),	is	interpreted	as	a	𝒔𝒔Z𝒈 hybrid;	a	𝟐𝟑𝑫𝟏𝒔𝒔Zstate;	or	a	𝒔𝒔Z𝒔𝒔Z	tetraquark state.	
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Phys.	Rev.	D	78,	074031

𝑒c𝑒O → 𝜙(2170) → 𝜙𝑓f(980) → 𝜙𝐾c𝐾O

v Theorists	have	predicted	a	neat	resonance	peak	around	
2.150	GeV in	the	three-meson	system	ϕK+K- (the	solid)	.	
§ The	dashed-dotted	 line	and dashed	 (solid)	 line	are	the	theoretical	

calculation.	
§ The	data,	which	corresponds	 to	𝑒c𝑒O → 𝜙(𝜋𝜋)mnf reaction	(triangles	

for	charged	pions and	boxes	for	neutral	pions),	 are	from	BABAR	
Collaboration.	
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Motivation	2

Ø Possible	narrow	structure	around	2.3GeV.
Ø e+e-→ϕ(1020)K+K- channel	dominates	
the	K+	K- K+	K- final	states.	

vSearch	of		Y(?)	→ϕ(1020)K+K-.
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f’2(1525)

vCross	section	line	shape	of	e+e-→	γISRK+K-K+K- .

ϕf0(980) ϕ f’2(1525)	
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[0.9,	1.06]GeV/c2 [1.06,	1.2]	GeV/c2 [1.45,	1.6] GeV/c2



Event	selection

• Good	Charged	Track:
|Vz|	<	10.0	&&	|Vr|<	1.0	&&	 |cosθ|<0.93;		

NGood ==3||4;		(To	improve	 statistic	uncertainty:	Missing	one	Kaon.)	

• PID	with	dE/dx and	TOF:
Kaon:			prob_K>prob_p &&	prob_K>prob_π;

At	least	three	Kaons	are	indentified:	
N(K+)	=	N(K-)	=	2;		or		N(K+)	=	2	&&	N(K-)	=	1;		or		N(K+)=1	&&	N(K-)	=	2;

• Vertex	fit	(K+K-K±).
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ü 1C	kinematic	 fit (K+K-K±)
(	χ21C(K+K-K±)	<	20	)

ü Momentum(Kaon_PID)<=0.8*P_beam
(To	veto	background	events)

e+e- →	K+K- K+K- e+e- →	ϕ K+K-
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Signal	extraction@3.08GeV
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(1) χ21C(K+K-K+K-)	<	20;

(2)	ϕ(1020)	Fitting	:	
Signal:	P-wave	BW⊗	Gaussian;
Background:	Argus;

N=1690.8± 50.1

(1)	K_Missing Fitting	:	
Signal:	MCShape⊗	Gaussian;
Background:	
Chebyshev Polynomial;

N=3693.7±73.1
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Weighting	method@3.08GeV
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ü Weighting	method	is	applied	

Ø The momentum for K+K−K+K-process
Ø The invariant	mass	distribution	of	K+K−	for	ϕ K+K−	process



Cross	sections
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e+e-→ K+K-K+K- e+e-→ϕ K+K-



Summary
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ü With	R-scan	data	in		[2.0,	3.08]GeV,	
cross	sections	of	e+e- →	K+K-K+K-and
ϕK+ K- have	been	measured	.		

ü Enhancement	at	 𝒔=2.232	GeV is	
observed	in	the	line	shapes	of	these	
cross	sections.	

ü There	is	no	strong	indication		that
enhancement	is	from	Y(2175)	.	
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Thanks	for	your	attention!	

𝐵𝑟𝑒𝑖𝑡− 𝑊𝑒𝑖𝑔𝑛𝑒𝑟⨂𝐺𝑎𝑢𝑠𝑠𝑎𝑛 + 𝑃𝑜𝑙𝑦𝑛𝑜𝑟𝑖𝑚𝑎𝑙


