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BESIII at BEPCII BESIL

" Center-of-mass energies from 2 — 5 GeV

" Design luminosity exceeded: 1.1x10%3cm=s? at 3.77 GeV
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Recently implemented upgrade: BEPC-II-U
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m |[ncrease luminosities at high energies
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= Running at /s > 5GeV possible

b3
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Goals of luminosity upgrade achieved!

Peak luminosity (cm™“s™ 1)

Higher energies in next running period
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Tau Mass Measurement BESIT

Threshold scan Phys.Rev.D 108 (2023) 032006

= Simple event topologies PDG Average (2022)
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New BESIII measurement aiming at 50 keV precision!
Phys.Rev.Lett. 90 (2014) 012001
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Tau Decays BESII

BESIII competitive with LEP and B-factory data? EiCeV) o)
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Hadronic Tau Decays BESIT

m Tag side:
It VTVeG:I:

= Non-strange hadrons: N2
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7+ — v_hadrons

m Strange hadrons
T+ 5 v, K0 }

Strange spectral function
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+T 1/7-71'::71'0 BESII

m 20 fb* data set at 3.773 GeV
m MC simulations using KKMC+TAUOLA+PHOTOS
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m 2 tracks, identified as electron and pion
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= Combine photons to unique pion candidates
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T = VU, T T

m 20 fb?! data set at 3.773 GeV go_z;_lno N
= MC simulations using KKMC+TAUOLA+PHOTOS 2:2 | |
=i o 1 Tl
o.14f JJ 1<
. . . Zo.10f 10
m 2 tracks, identified as electron and pion 2ok 13
F | | 1<
= Combine photons to unigue pion candidates 0.08} ‘ ] 12
. . 0.06f f .
= Reject events with extra photons 0.04F jJ . LLHL : - 1°
= Restrictions on 0. ., Mg(n7), Mg(mme) R N h\ . | :
o5 1 5 2 25

M(mn®) (GeV/c?)
m ~1.2x10° signal events
= ~8.5% remaining background
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+T 1/7-71'::71'0 BESII

BR determination

CLEO 1994

m Fit contribution with smeared MC shapes

ALEPH 2005 ———

N.
[ B RN - -0 — Si1g B 0 — Belle 2008
(7 vrm ) 2N, ;- €sig - B(TT — etv.r;) ( ) e ||
= Uncertainties: Agar ~ O(0.03%), Ayt ~ O(0.2%), 23 345344 246248 25 352354 256 358 26 262

Bt — mndv)

Invariant Mass Spectrum
m Background subtraction

Response Matrix

m Efficiency correction

M, (Truth)

= Unfolding

2 T4
Mz (GeVIc)
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Inclusive Hadronic Decays BESIT

r ('r — v, pions )

r (r — lv,_.v,)

Experimental observable: R, =

%0 s ' s " 4R R
Spectral moments: R¥(sy) =I ds|1-—) | = : Normalization: DY ==
0 5o m? ds R0

T, 1-B - Bs
r, B;

as(m?2) can be derived from a simultaneous fitto R,, D'°, D', D'2, D'3 with R, =
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Inclusive Hadronic Decays BESIT

r (‘r — v, pions )

r (r - lurv,)

Experimental observable: R, =
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minor 7 decays

! Outside knowledge i
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Event Selection BESII
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Invariant Mass Spectra .
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Determination of a,(m?) BESIT

First attempt: - -
= Combine measured hadronic spectral CLEO-TI (1995) | i —

m Add missing channels from TAUOLA MC
m Determine four spectral moments

OPAL(1999) | N -_, __

m Perform simultaneous fits
m Same procedure as ALEPH: CIPT vs. FOPT
= Improvement w.r.t. CLEO-II and OPAL ATBPHOL oot Sommence I . B

BESIII error projection f-------- : . R B R

Next Step: FDG: a,(m?) =0.3196 + 0.0075
. . gl F00
Involve experts for better interpretation of data m— b,
(Boito, Golterman, et al.) 0.28 0.32 0.36 0.40
as(m7)
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Tau Decays at STCF

Planned in Hefei, Cina
P . Center-of-Mass energies: 2-7GeV
" Luminosity > 0.5%x103% cm2s! @ 4GeV

0 o[- z °
. = Long term plans
<10 ' JUL = increase luminosity
- ! ’ = beam polarization
__ W sz ‘ ‘ =
2 i'“z‘
= ‘l_ il

New,

Spectrometer,
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Tau Decays at STCF

Expected statistics

in each year ' B BESII|
B / W Bellell(50ab ") ]
— B STCF(iab™y |2

10

N(sample)

[z]

n A z T D° D’ D, A Jy  y(3686) X(3872) Y(4220) Zc(3900)

1 ] \ J

| !
Light Hadrons t-leptons Charmed Hadrons

m Improve tau mass measurment by an order of magnitude
Search for tauonium

[Vus| from semi-inclusive, exclusive, and direct measurements
m Improve tau EDM by two orders of magnitude (w.r.t Belle)
Search for LFV

Study quantum correlation of tau pairs
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Crab Waist Scheme for BEPC-lI  BSSIL

BEPCIVY Design study supported by IHEP innovation funding
R AU = Add crab-waist cavities to ring
= Modify interaction region
l' m Superconducting wigglers near injection points

BERCIi crab waict = New damping ring for LINAC

X Looks promising and feasible!

BTHEE (FE)

HIEELTH
o gieg AD g Ad

BT
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Crab Waist Scheme for BEPC-lI  BSSIL

BEPCII-CW Luminosity vs BEPCII-U & BEPCII
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Summary

BESIT can contribute significantly to Tau Decay studies

m Good statistics
m Hadronic background contributions under control

m Focus on hadronic tau decays

m Pion form factor from 5 VT7TO7T:|:

+

m o,(m?) from 75 — v,hadrons

m |V, from 75 = v Kn

m Future facilities at tau/charm energies allow for more precise results
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