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Blrd’s VleW Of BEPCII & BESIII
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BESIII Detector
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Hermetic spectrometer for neutral and charged particle
with excellent resolution, PID, and large coverage 3



R value

® The Born cross section of e"e- annihilation into hadrons
normalized by theoretical u"u- cross sectiom
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Muon magnetic moment (g-2),

® The Standard Model prediction for muon a,=(g -2)/2

aSM o EDED -+ a::ad LO E}:':ad HC - a;:ad LBeL . E.-\'E'EI"E
) Lo, [ K(s) .
a, **[LO] = 5 (=) / _ds——R(s) Prof. Michel Davier @ Tau2016
. . QED 11658471.885 +- 0.004
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Muon magnetic moment (g-2),

Prof. Michel Davier at Tau2016

Davier-Hoecker-Zhang, RMP 78 (2006) 1043 ‘
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® BESIII: ISR (talk by Martin) and energy scan 6



EM fine structure constant

® The running of the electromagnetic fine structure constant is
governed by the renormalized vacuum polarization function.
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R value @ pQCD and charmonium

® Test pQCD prediction on R values
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® Fitting to R values: resonance

parameters of ¥(3770), ¥(4040), | o198
¥(4160) and W(4410). o
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Data sets for R value

® Phase I: test run @ 2012
v' Ecm = 2.232/2.400/2.800/3.400 GeV, ~12pb-!
® Phase II: fine scan for heavy charm resonant @2013-2014
v Ecm € [3.800, 4.590]GeV, 104 energy points, ~800pb-!
® Phase III: R & QCD scan @ 2015
v Ecm € [2.000, 3.080]GeV, 21 energy points, ~500pb-!
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R value

® R values are measured as

hadrons
lowest
order

R= - 2(2f
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L. integrated luminosity

1+0 radiative correction factor
N,.q observed hadronic events
Ny, from background events
€haq Selection efficiency

c,,, Born cross section of u pair

pp
production in QED
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Generators @ R analysis

e'e—(y)u'u: Babayaga
e'e—(y)t™1: KKMC

AAANN | & —— {

ete—hadrons:
ConExc & LUARLW
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® Large-angle Bhabha e"e” -> (y)e"e- and diphoton e*e” -> (y)yy:

Luminosity

about 0.8% uncetainty
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® Chinese Physics C41 (2017) 063001
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U1 42 43 44 45 46
\'s (GeV)
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ete™ — (y)eTe~/pb~!

ete™ — (y)yy/pb~!

2.2324
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31.01940.0600.189
4.740£0.011+£0.029
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Radiative correction factor (1+0)

® The Feynman diagrams scheme (CB) and structure function
schemes (KF & WU) are used, results by there methods are
consistent within 1.2%.
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® R value @ PDG2016 as input
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FESR. symmetries

ey B : Talk by Christoph

® Background from two photon process
v Underestimation by BesTwoGam MC
v" Use generator for (dominant) exclusive processes:
eteete; efeuu; efen'n; e KYK-; efen and eten’
® Other process: unclear but tiny



MC generator for e'ee—hadrons
Talk by Ronggang

isation

® High energy e"e collision: Herwig @ Cluster model; Jetset
and Pythia (@ String model
® Low energy e“e collision: LUND Area Law, hep-ph/9910285
v" Simulate ISR inclusive continuous channels and J¥¢=1-
resonance between 2GeV and 5GeV. Need MC tuning
v" Left-right symmetry, NO 15



MC generator for e'ee—hadrons

® LUARLW: 100% by LUARLW
® ConExc generator:
v' ConExc + Phokhara + LUARLW
v Phokhara deal with 10 exclusive processes

v Others measured processes with ConExc
v unknown by LUNDARLW
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® ConExc could describe experimental data
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Probability

Prabability

Probability

Prabability

LUARLW @][2.232, 3.671]GeV

£ z < = z - z
il - 2 03fF 2 03 E il L ;; P ‘_E ootk
] a o & &
£ £ 8 o 8
2 naf oozl [ [ £
ozf
0.005 0.005 0.005
il aif ot
a a a 1 i 1 1 1 1 1 ! |
oz [t g 2z 4 & 8 02 4 6 8 R Y S 1 R T X S R X R
Number of good tracks Number of good tracks Number of good tracks cosd of tracks cos0 of tracks cos of tracks
@ = & z & = = =
03f T oaf Foaf = s = =
8 = 4 om Qoo 4 0014
E=] 0 L £ L
= 2 e &2 2
ozf o opzf o oazf o o a
0.005 0.005 0.005
oif oif oap
| | \ | \ \ . \ |
0T 6 B 0 6 8 92 4 & 8 B ¥ H T G BET TeE S T VA -
Number of good tracks Number of good tracks Number of good tracks cosf of tracks cosf of tracks cosf of racks
-y B = S = = =
03f = paf = 0af = = =
E 3 5ok Sooif Domf
3 3 8 2 k]
] 0 - 2 - g 2 8
02p o p2f [E-2 o o o
0.005 0.005 0.005
aif aif aip
a H_ﬂ_.1 0 0 0 L L L a L L L 0 L L L
0 2 6 B o 2 & 8 a2z 4 6 B i 05 0 05 1 -5 00 45 1 -1 05 0 05
Number of good tracks Number of good tracks Number of good tracks cosB of tracks cosh of tracks cosB of tracks
= = = =
03 A = 03 e %‘0.3- @ = = =
5 3 Somfk Somf Sooih
] = @ @ @
F<} 0 0 re] r=]
2 =] =] - g g =
0zp o paf o o2} o o o
0.005 0.005 0.005
aif oif a1
\ \ . \ . . . . \
0Tz T 8 0Tz T B 07 4 & = =S5 o us 05 0 08 SEs o oS
MNumber of good tracks MNumber of good tracks Number of good tracks cosh of tracks cos@ of tracks cos@ of tracks

® LUARLW could describe experimental data 5



Status of R Measurement

® BESIII memo at Convener’s review

DotData
BESIII Analysis Memo -
BANEO0XK Zilllllh,.
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The Measurements of R in ¢* ¢~ Annihilation at Center-of-Mass Energy B 2
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® MC tuning at [3.800, 4.590]GeV

4.26GeV
Y(4040)= DD, D*D* DD* DI» D, D,;
ete = 4" = U(4160) = DD.D"E"‘HDD‘,DD‘.DSEEHDSD:;
W(4415)= DD,.D*D*,DD*,DD*.D.D,,D, D, D D=.

ete— = v* = X(4160), X(4260) - - - with JPC =1~

19



Summary

® R values are important for (g-2),, o(M,), a,(s), and test pQCD
prediction, and resonance parameters of charmonium states
® BESIII have collected with R scan data @ [2.0, 4.6]GeV
® Data analysis @ [2.232, 3.671]GeV is finished
v' Integrated luminosity: about 0.8% uncertainty
v Radiative correction factor (1+3): 1.2% uncertainty
v' MC generator: ConExc and LUARLW
® Data analysis @ [3.800, 4.590]GeV is In progress



