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BESIII: Beijing Spectrometer 
III, the main detector for BEPC II. 

Linac: The injector, a 202M long 
electron position linear accelerator that 
can accelerate the electrons and 
positrons to 1.3 GeV. 

The storage ring: A sports track shaped 
accelerator with a circumference of 237.5M. 
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BEPCII:	a	double-ring	machine 
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Beam energy:  
     1-2.3 GeV 
Luminosity:  
     1×1033  cm-2s-1 

Optimum energy: 
     1.89 GeV 
Energy spread: 
     5.16 ×10-4 

No. of bunches: 
      93 
Bunch length: 
     1.5 cm 
Total current: 
      0.91 A 
SR mode: 
  0.25A @ 2.5 GeV 
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BESIII	Detector 
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•  ~2.9	O-1	@	ψ(3770)	

•  ~0.5	O-1	@	ψ(4040)	
•  ~3.0	O-1	@	ψ(4170) 

Charm	data	sample 
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Analysis	technique 

16/9/8	 CHARM2016,	Bologna	 7	



•  D+➝KS/KLK+(π0)	and	CP	asymmetry	
•  D0➝KS/KLπ0(π0)	and	mixing	parameter	yCP	
•  Analysis	of	D0➝KSπ+π-	

•  Branching	fracKon	of	D0➝KSK+K-	

•  Amplitude	analysis	of	D0➝K-π+π+π-	

•  Measurement	of	D0,+➝PP	
•  Cabibbo	suppressed	decay	D0,+➝ωπ0,+		
•  DS

+➝η’X	and	DS
+➝η’ρ 

Topics 
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D+➝KS/KLK+(π0)	and	CP	asymmetry 
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•  In the Standard Model (SM), the singly Cabibbo suppressed (SCS) D meason 
hadronic decays are predicted to exhibit CP asymmetries at the order of 10-3.  

•  Direct CP violation in SCS decays could arise from the interference between 
tree-level and penguin decay processes.  

•  DCS and CF decays are expected to be CP invariant in the SM because they 
are dominated by a single weak amplitude.  

•  So, measurements of CP asymmetries in SCS processes greater than O(10−3) 
would be evidence of physics beyond the SM.  

•  CP asymmetry can be tested by using SCS decays D+ àKS/KLK+(π0) based on  
a charge-dependent measurement. 

•  Absolute branching fraction 

where ε=εDT/εST is the efficiency of 
reconstructing the signal decay 



D+➝KS/KLK+(π0)	and	CP	asymmetry 
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[	Details	can	be	found	in	Wenjing	Zheng’s	talk	@	Sept.7	] 
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•  The decay rates of D → KSπ′s and D → KLπ′s are not the same because of the 
interference between Cabibbo Favored component D → K0π′s and doubly 
Cabibbo suppressed D → K0barπ′s component[PLB 349(1995)363]. The sign of this 
interference of K0 with K0bar is opposite for K0

L and K0
S, so, Br(D → KSπ′s ) and 

Br(D0 → KLπ′s ) should not in general be equal. The scale of the asymmetry is 
set by doubly Cabibbo suppression factor tan2 θC ≈ 0.05, where θC is the 
Cabibbo angle. 

•  Previous CLEO-c result based on 281 pb-1@ψ(3770) 

•  Oscillations between meson and antimeson can occur when the flavor 
eigenstates differ from the physical mass eigenstates. These effects provide a 
mechanism whereby interference in the transition amplitudes of mesons and 
antimesons may occur. The oscillations are conventionally characterized by two 
dimensionless parameters x=Δm/Γ and y = ΔΓ/Γ. In the absence of CP 
violation, one has yCP = y. 

D0➝KS/KLπ0(π0)	and	mixing	parameter	yCP 
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•  Branching fractions and asymmetries 

D0➝KS/KLπ0(π0)	and	mixing	parameter	yCP 

[	Details	can	be	found	in	Wenjing	Zheng’s	talk	@	Sept.7	] 
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•  yCP measurement 

D0➝KS/KLπ0(π0)	and	mixing	parameter	yCP 

yCP is obtained based on CP± + SL 
analysis: D0 àKSπ0 and D0 àKLπ0 
versus D0àKeνe  
 

[	Details	can	be	found	in	Wenjing	Zheng’s	talk	@	Sept.7	] 



Analysis	of	D0➝KSπ+π- 
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Analysis	of	D0➝KSπ+π- 
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ci,si can be measured 
using DT: 
D0 →KS𝜋+𝜋− versus 
KS/L𝜋+𝜋− or CP tags 



Analysis	of	D0➝KSπ+π- 
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Branching	fracKon	of	D0➝KSK+K- 
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Amplitude	analysis	of	D0➝K-π+π+π- 
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•  D0➝K-π+π+π-	is	one	of	the	golden	decay	mode	of	D0,	its
	branching	fracKon	is	widely	use	to	normalize	other	charm
	analysis,	such	as	BF	measurements,	strong	phase
	measurements,	CKM	unitary	triangle	measurement.	

•  Poor	knowledge	of	intermediate	processes	will	introduce
	large	systemaKc	uncertainty.	

•  Some	intermediate	process	such	as	D0➝K*0barρ0	can	be	used
	to	check	the	calculaKon	of	LQCD	or	effecKve	theories.	

 



Amplitude	analysis	of	D0➝K-π+π+π- 
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[	Details	can	be	found	in	Yu	Lu’s	talk	@	Sept.7	] 

With the fit fractions and the BF of 𝐷0→𝐾3𝜋, 
we get the BFs of the components 



Branching	fracKon	of	D0,+➝PP 
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•  Analysis	of	D➝PP	modes	can	provide	informaKon	for	SU(3)
	breaking	effect	study[PLB	712	(2012)	8186]	and	CP	violaKon
	searching.	

•  Absolute	measurement	of	D0➝Kπ	is	very	important	since	it	is
	commonly	used	as	normalizaKon	mode	in	charm	study.	

•  This	measurement	is	completed	with	single	tag	technique 

Only one D meson is built 
in the analysis 



Branching	fracKon	of	D0,+➝PP 
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•  BESIII	Preliminary 

[	Details	can	be	found	in	Yu	Lu’s	talk	@	Sept.7	] 
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Cabibbo	suppressed	decay	D0,+➝ωπ0,+	 
PRL116, 082001 (2016) 

Improve understanding of U-spin and SU(3) 
flavor symmetry breaking effects in D 

decays and benefitting theoretical prediction 
of CP violation in D decays 
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DS
+➝η’X	and	DS

+➝η’ρ 



Summary 
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•  ACP measurement in D+➝KS/KLK+(π0), the BFs are consistent with PDG.  

•  yCP measurement in D0➝KS/KLπ0(π0), the BFs and its asymmetry are 
also obtained. 

•  Strong phase difference between D0 and D0bar➝KSπ+π- are measured. 
   
•  Branching fractions for D0➝KSK+K-, D➝PP (14 modes), D➝ω/ηπ and   

DS
+➝η’X	and	DS

+➝η’ρ. 

•  Amplitude analysis of D0➝K-π+π+π- 
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