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BEPCII: a T-c Factory

O Rich of resonances, charmonia and charmed mesons.

O Threshold characteristics (pairs of t, D, D, charmed baryons...).
O Transition between perturbative and non-perturbative QCD.

O The hadrons: states, structures and interactions
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BESIII Detector

Solenoid Magnet:

I T Super conducting

MDC: small cell & He gas

S
Ref: |||
NIM A614,
345 (2010)
EMCAL: Csl crystal

AE/E =2.5% (! ] (;c"u“
= ().5~0.7 em/E

':.:'.-"

Data Acquisition:
Event rate = 3 kHz

Throughput ~ 50 MB/s

a,,~130 pm
ap/p = 0.5% @ 1GeV
dE/dx=6%

LTOF:
g = Y ps Barrel
110 ps Endcap

‘H Muon [D: 8-9 layer RPC
Tope=1.4 cm~1.7 cm

Trigger: Tracks & Showers
Pipelined; Latency = 6.4 ps

Clean environment and high luminosity at BESIII are
helpful to study structure/interaction of hadrons
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BESIII data samples

~05B P (3686) events ~ 24xCLEO-c
~1.3B [ /W events ~ 21xBESII
~29/tb  Y(3770) ~ 3.5xCLEO-c

~5/tb XYZ states above 4 GeV Unique

« 20 points for R &QCD Scan:

500/pb finished in May 1st, 2015 0 3

« Y(2175) resonance: 100 /pb
finished in June 15, 2015
2016: we will take 3/fb Ds data

about 4170 MeV ~ BXCLEO-c
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~ other data sets: tau, A_, resonance ;"

scan and continuum, etc.
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Dalitz-type decays:
- EM probe
- Transition Form Factors

G

L. 6. Landsberg,
Phys. Rept. 128, 301 (1985)
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To better understand (g-2),
AT <287 £80-107 B3G90
a2 = (11 658 471.809 + 0.015)-10™"
a'*=(154+02)-10"
a, =(692.3 + @@ 10" +(10.5 + 2 - 107" +...
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EM Dalitz Decay Studies:
Highlighted topics from BESIII

o1/ — ye' e 1.3B Jpsi(09+12)
@ Ref | Ps Rev. b 92 012001(2015) more detail for demo
n',rf — weTe 1.3B Jpsi(09+12)

Q Ref Phys. Rev. D 92, 051101(R) (2015), online Sep 14 2015

oJ/yw — Pete (P =1y'/n/n") 225M JTpsi(09)

o Ref Phys. Rev. D 89, 092008 (2014)

@ All are the first observations



n and n’ yields with BESIII
J /Y data set

In 1.3B Jpsi(09+12)

— N'o(— K"'K') 30X 105 n’

6.8 X106 n’

—>nd(— K'’K) 50x105n

— Ny 14 X106 n
20 30 40 s0
BRx10*

Rich physics programs, rf. S. Fang's talk on Sep 26
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Discrimination of gamma conversion
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Photo conversion finder

based on common vertex position on the transverse plane
Z. R. Xu and K. L. He, Chin. Phys. C 36, 742 (2012). 9



n' — ye e : Motivation

Clinvestigate the inner structure of the meson

ClTransition form factor to better understand
the anomalous muon magnetic moment

. . .3 Gn'4 Vv ”-'I{]'
COVMD multipole FF: F(¢*) = N Z S o
e+
VA (p) S dT(y — A1)
n e- d¢l'(g — ) = [QED(¢”)] x |F(q”)]”
o

[} %
v ,Eﬂ | "I 42 21112 "E
= f ( + ._; ) ] — |P (g~ 1J|
T q* \ q m'"
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>

Event selections: ' — ye*e™ from J /¢y - yn’

Good Charged

1. |V,| <1.0cm

Tracks

'V,| < 10.0cm

cos(#) < 0.93

2. 2 good charged tracks and 0 total charge

Good Photons

1. at least 2 good photons
2. Barrel (cosf < 0.8)
3. Endcap (0.86 < cosf < 0.92)

4. TDC [0,14]

PID

1. use dE/dx and TOF

2. prob(e) > prob(r)

Vertex Fit e™
4C Kin.Fit
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vye'T e~ candiadate with least Xﬁc

Xac < 100

E, > 25MeV

isoAngle > 10°
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E., > 50MeV
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Normalization channel & bkg

[dSelection of Normalization channel
» Atleast three good photons » 4C Kin fit

1. Barrel (cos(f) < 0.80) E, > 25MeV candidate with least yZ.
2. Endcap (0.86 < cos(f) < 0.92)  E, >50MeV  xic < 100
3. TDC time window |T — 70| < 10

[dBackground studies

» QED process dominated by ete™ - ete ypqp

» eTe” - 3y

> ]/ - ete Vs

» Multi ¥ final states

» Gamma conversion events from 7' —yy ) oxy < 2cm

> Pions misidentified as electrons 7' —» yn*n~
mmm) prob(e)/(prob(e) + prob(m)) > 0.95
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First observation of n' — yeTe™

{r
L 300 +n
% .ﬂED:IIﬂ.i-i-un
= 200
]
—
‘E 100
o
it 1
085 09 095 1 1.05 0 01 :ﬁz(e&:')u{"é;:ﬁf:g 0.7.08
M(ye*e’) (GeVic?)
L(y = vyeTe)

— (2.1340.09(stat.)+0.07(sys.)) x 1072

F'(n' = vv)

B(n' = ~vete ) = (4.6940.20(stat.) £ 0.23(sys.)) x 104

42x10% effective meson theory, PRC61,035206
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n' - ye® e : Transition Form Factor

A% (A% +~+2)
T (A2 = 2)2 + 292
A,y = (0.79 £ 0.04(stat.) £ 0.02(sys.)) GeV

IF(q%)

= (0.13 £ 0.06(stat.) £ 0.03(sys.))

by = (1.60£0.17(stat.) 4 0.08(sys.)) GeV 2

0 0.10.20.30.40.506 0.7 0.8
M{e*e'} {Ge\ﬁcz} Phys. Rev. D 92, 012001(2015)

® In agreement with the results of n" —yu+u- from CELLO
by = (1.7 4+0.4) GeV 2

®Theoretical predictions:
by = 1.45 GeV™  vMD
by = 1.60 GeV~2 ChPT

_ -o+0.15 ‘) . .
by = 1.5375s GeV ™= Dispersion
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events/(U.U1 Gevic)
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Observation of n’ — we'e”
Phys. Rev. D 92, 051101(R) (2015)

—4— data

-««... other backgrounds

R ' - 0_+ - -
N=>Nnn, N->nnn Sources

n' — weTe”

!
77— Wy

B i'li'r—.‘l;.,'f' Fe

)

E— Bin' —wy)
— Significance: 8o MDC tracking 4.4 2.0 2.4
- Photon detection 3.0 4.0 1.0
PID 3.8 - 3.8
F Kinematic fit 1.8 (0.5 1.9
_ ~ conversion subtraction 1.0 — 1.0
F Background uncertainty 3.7 2.9 4.7
il L - Form factor uncertainty 1.3 — 1.3
%UE YR D*z"""d'zé' - 0'3 - D,I.":thndi 77 mass window 1.4 1.4 -

) ) PP B ) J/v total number 0.8 (.8
M(n’r*me*e)-M(nln*n) (GeV/c? /
(Fr'wee)Mn'n'r) (GeVic) B(J/y — ") 3.1 3.1 -
Blw — 7'z tn™) 0.8 0.8 —
Total 8.7 ! 7.0
Systematic
uncertainties
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Results of ' — @y and ' — mwe'e”
Phys. Rev. D 92, 051101(R) (2015)

Decay mode|  Yield e(%) Branching fraction
n — wy 33187 4 351 [21.87((2.55 £ 0.03 &= 0.16) x 10~ *
n —wete | 66+£11 |5.45((1.97+0.34+0.17) x 10~*

B(n'—wweTe™)
By —w~y) = (7.71+1.34(stat)+0.54(syst)) x 1073

Compatible with theory predictions:
O020x10 4

O Ref: Faessler, Fuchs, Krivoruchenko, Phys. Rev. € 61, 035206 (2000)
O 1.69+0.56 x 10 4

O Ref: Terschlisen, Leupold, Lutz, EPJ. A48 (2012) 190
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Results: J/y —» PeTe™

Mode

Branching fraction

Combined result

Theoretical prediction

iy —=nete (= ynta)
Jiy—=nete (nf = atnn)
Jlw = nete (n— atna)
J/w = nete (n— yr)

(6.01 +0.20 £ 0.34) x 10-°
(5.51 +0.29 +0.32) x 10-
(1.12 +0.13 £ 0.06) x 10~
(1.17 +0.08 £ 0.06) x 10~

(5.81 £0.16 +0.31) x 1073

(1.16 = 0.07 £ 0.06) x 10~

(7.56 + 1.32 £+ 0.50) x 1077 (7.56 + 1.32 + 0.50) x 1077

J/w = neTe(n" = yy)

(5.66 +0.16) x 107>

(1.21 £0.04) x 1073
(3.897037) x 1077

Phys. Rev. D 89, 092008 (2014)
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J/Y - PU(e+e_): Dark photon
search with meson decays

[0 Worldwide endeavor in high intensity frontier
(rf: topical session on Sep 26)
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Reece& Wang, J. High Enerqgy Phys. 051(2009).
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Summary

Dalitz type decays to provide more info about meson
structure, and plays important role in constraining the
uncertainties to (g-2),

[ BESIII has studied several Dalitz type decays

[ The following processes are first observed and measured
n — ye' e
n — wete”
J/w — Pete (P =1/n/a")

1 More to come

Thank you!
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