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 η' and η decays at BESIII



Low Energy QCD processes

Even # pseudoscalars PPPP  

Anomalous: odd # pseudoscalars: PVV(Pγγ), PPPV

u-d quark masses      π-π,π-η scattering 

 Vector Meson Dominance:  
V0  ↔ γV  PV→



 η and η’ events at BESIII

  225x106  J/ events (2009)
  ~109      J/ events (2012) 

 η and η’ production in J/ decays
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 η/η' results from BESIII:
 η´ π+π-η→          DP       PRD83, 012003('11)

 η/η´ π+π-,π→ 0π0  CPV UL   PRD84, 032006('11)

 η´ π+π-π→ 0,π0π0π0 BR      PRL108, 182001('12)
 η´ π+π-l+l-       BR→       PRD87, 092001('13)

 invisible decays    UL      PRD87, 012009('13)

 weak decays       UL      PRD87, 032006('13)

 These results are based on 2009 data only 

BESIII published results

First  results from 
2012 data



Perspectives at BESIII
 

More BESIII analyses on η/η’ decays: 

 DP η´ π+π-η→

 DP of η/η´ π+π-π→ 0,π0π0π0

 Mππ of η/η´→γπ+π-
 Search for new η´ decays (4π, γγπ0, …)
 η/η´  e+e-→ γ BR/TFF 
 Tests of C,P or CP violation

Shuangshi FANG, MesonNet Prague 2013

Hai-Bo LI J.Phys. G 36,085009(2009)
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e+e-→π+π-
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From → to  → ee

sππ [GeV2]

WASA,KLOE: A+ => bη(0)=2.05+0.22 GeV-2
-0.10

arXiv:1307.5654

Mππ=√s

η'  π→ +π-γ

BESIII
CLAS

DATA: C Barrel  PLB 402,195 ('97); KLOE PL B718, 910 ('13)



BESIII PRD87, 092001('13)

158916±425 

BESIII data sample on  → 



429±24 

' → e+e- ...

VMD: Faessler, Fuchs, Krivoruchenko PRC61 ('00) 035206

BESIII PRD87, 092001('13)
' → e+e-

VMD 1.8x10-3

BR' → μ+μ-)<2.9x10-5

BR=

VMD 2x10-5



arXiv:1404.0096

B(η′ π+π−π+π−)=(8.41±0.68→
stat

±0.63
syst

)×10−5

B(η′ π+π−π0π0)=(1.90±0.36→
stat

±0.19
syst

)×10−4

Guo, Kubis, Wirzba PRD85 (2012) 014014



Dominant VMD contribution   

BRx104          VMD     Exp      
η   π→ 0γγ        2.1   2.7 ± 0.5    PDG
η′  → ω[π0γ]γ    52     
η′  π→ 0γγ         3     <8 (90% CL) GAMS(87)
η′  ηγγ          2.5       —→

 → 

η′  π→ 0γγ 80% ω 4.6% ρ (+15% ρω interf? and φ)
Rafel (arXiv:1207.5400)



ω+ρ
ρ



Dalitz decays

DATA: Lepton G: η'  μμγ→  
 



→0*

*→→0*

e+e-→0

*→→*

γ*γ
*→π

0

P→γ*γ*

γ*γ
*→η



η
c
→VV

V→PV

ηc  ρρ    1.8%→

ηc  K*→ K* 0.7%

ηc  φφ    0.2%→



  Expect many interesting results η'...
Meson Transition Form Factors in P  VV, →
e+e-  V  V*P→ →

Treatment of narrow V mesons in η' decays
 
Physics interest for ηc decays ?

 Summary/outlook

HPSP2012

BESIII ( 107η, 107η',107ηc, 109J/ψ...)


