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Motivation

 Study of D0 → π+π−π+π− can provide important input for the determination of 
CKM unitarity triangle angle γ in 𝐵± → 𝐷𝐾± process. 

CLEO-c and FOCUS have studied the resonance structure of  D0 → π+π−π+π−,
more precise result can be got by using the large and clean D0 sample in BESIII .

CLEO-c 
Phys. Lett. B747 (2015) 
JHEP05(2017)143
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Data Set

 Boss Version: 703

 Data: 4178 data (~3.19𝑓𝑏−1)

 Generic MC (round01 - round04):
• Open charm
• qqbar
• tt
• ISR Psi
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Event Selection
Single Flavor Tag from D*+-
Dominated channel: D*+D- and D*+D*-

 Good charged tracks:
|Rz|≤10cm,   |Rxy| ≤ 1cm,    |cosθ| ≤0.93  ;

 Good Photons:
• Barrel    :  Eγ > 0.025GeV, |cosθ |≤ 0.8

• Endcap ∶ Eγ > 0.05GeV, 0.84≤|cos θ |≤ 0.92

• Time cut:   0≤ T≤ 14 (in unit of 50 ns);  
• |dang|> 20o;

 PID :   
• Use dE/dx and TOF
• Pion: prob(π) > prob(K);
• Kaon: prob(K) > prob(π);

 Tag D* Reconstruction:
• Loop 5 pi and require |M(5pi)-1.865|<0.1 GeV
• Define Mrec and require |Mrec – M(D*+/D+)|<0.07GeV
• Min | Mrec – M(D*/D )| is used to select best 5 pi.
• Min |M(4pi) – M(D0)| is used to choose the pi from D0
• Deal with D*D and D*D* sample respectively

 Kinematic Fit (2C):

1C for D0 mass and 1C for recoiled mass (D*+/D+),  χ𝟐𝑪
𝟐 <200

 𝐊𝐒
𝟎 Veto :

M π+π− − 0.4976 > 0.03 GeV/𝑐2

𝑴𝒓𝒆𝒄 = 𝑬𝒄𝒎 − 𝒑𝒕𝒂𝒈
𝟐 +𝑴𝑫𝒔

𝟐

𝟐

− 𝒑𝒕𝒂𝒈
𝟐
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Event Selection ( χ𝟐𝑪
𝟐 cut optimization )

 χ𝟐𝑪
𝟐 cut is determined by S/sqrt(S+B)
• signal region: M(5pi)-M(4pi) < 0.15 GeV/c^2
• S+B is get from data
• S is get from inclusive MC
• Signal efficiency: 76.2% in MC
• Background rejection: 82.4% in MC
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Background Study

 Peaking background in MC (signal region)
• 𝐷0 → 𝐾𝑆

0𝜋+𝜋− ~1.3%
• 𝐷0 → 𝐾−𝜋+ ~0.2%

D*D* D*D

tot
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Background Study (fit to data)

2D Fit to MBC

 Signal Pdf: 
• a(x) ⊗ g x; μ𝑥, 𝜎𝑥
• a(x) is  MC shape (HistPdf)
• g(x) are Gaussian function

 Background Pdf: 
• MC shape (KeysPdf rho=2, MirrorRight)

 Purity
• For D*D*: ~82%
• For D*D  :  ~65%
• Total: ~76%

D*D* D*D

tot


