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Ø mt is a fundamental  parameter of SM

q Determination of mt to the highest possible precision à high precision 
test of the Standard Model. 

Ø Check lepton universality

q Universality is sensitive to: mt
5

q For e, µ, ∆m/m ~10-8 ,  for t, ∆m/m ~10-4, need more precise 
measurements. 

B(τ → lυυ )
ττ

=
gτ
2mτ

5

192π 3 Fcor (mτ ,ml )

Phys.R 421, 191 (2005)
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Ø Beam energy: 1.0 ~ 2.3 GeV
Ø Double-ring structure
Ø 2004: started BEPCII 

upgrade, BESIII construction
Ø 2009 -now: BESIII physics 

run
Ø 1989-2004 (BEPC):

Lpeak = 1.0 � 1031 cm-2s-1 

Ø 1989-2004 (BEPC):
Lpeak = 1.0 � 1033 cm-2s-1

(4/5/2016)
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TOF

Int. J. Mod. Phys. A24, 377 (2009)
NIM A614, 345 (2010)

Magnet Yoke

Be beam 
pipe
MDC

MUC-µID

1 m

EMC

1 T SC magnet

Position resolution: 135 µm
Momentum resolution: 
0.5%@1.0GeV/c

TOF
Barrel time resolution: 80 
ns (Barrel)
PID: 3s K/p separation for 
P<0.7GeV/c@90�
(Barrel)

Energy resolution: 2.5% (Barrel) 
@1.0GeV/c
Position resolution: 8mm (Barrel)

Position resolution: 
2cm
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Ø Study of the threshold behavior of the t pair production cross section in e+e-

collisions
Ø Extremely important is to determine the beam energy and the beam energy 

spread precisely

KEDR detector
JETPL 85, 347

Observed t+t- cross section versus the beam energy
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Ø Determination of beam energy crucial for t mass measurement
Ø The electron energy Ee is related to the maximal energy of the scattered photon Eg by 

the kinematics of Compton scattering

Ø s(Energy) ~ 10-5, D (Energy spread) / Energy spread ~ 6%

Ee =
Eγ
2
1+ 1+ me

2

εγE γ

!

"
#
#

$

%
&
&

ECM = 2× Ee+ ×Ee− × cos(
θ
e+e−

2
)

NIM A659, 21 (2011)
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Three stages:
q J/y scan for BEMS calibration and beam energy spread measurement
q t mass scan near tau threshold
q y’ scan for BEMS calibration and beam energy spread measurement
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Ø The likelihood function for the 
maximum likelihood fitting:

Ø In carrying out the ML fit, mt , 
Rdata/MC, sB are free parameters

L(mτ ,RData / MC,σ B ) =
µi
Nie−µi

Ni !
,

i=1

4

∏

µi = [RData/MC ×εi ×σ (ECM
i ,mτ )+σ B ]× li

 represents energy points,  represent channels

,  i j ij

i j

Bre e=
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The CM energy dependence of the 
t pair cross section resulting from 
the likelihood fit (curve), compared 
to the data (Poisson errors) 

PRD 90, 012001 (2014)
!" = 1776.91 ± 0.12 ,-.-. /0.12

30.10(,5,. ) ���
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Ø Data analysis on the new t mass scan in 2018 is ongoing
Ø sstat. is expected to be around 50KeV.
Ø ssys. is expected to be the same level as sstat.

Ø New result is coming soon.
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Ø ���	
��
��	�check lepton universality precisely, more precise 
measurement of t mass is required.

Ø Thanks to the BEMS and the new t threshold scan data 
collected at BESIII in 2018, the uncertainty of tau 
mass measurement at BESIII is expected to be less than 
100KeV.

Ø New result from the new data is coming soon.
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