T physics at Super-tau-Charm factory

Mo Xiaohu, Zhu Kal
IHEP, Beijing

Dec. 30, 2012, Beijing, China

12/29/2012 tauCharm factory 1



1.T Branching ratio measurement
at threshold

1)Statistic estimation
2) Possible optimization

2.CPV 1n tau decays
3.cLLE'V 1n tau decays
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Super-t-C Luminosity : 103°cm ~4s -1 (100nb -1s-1)
One running year (180days, 15.552Ms)

Cross section@ t-threshold : 0.1nb

Data taking efficiency : 80%

Final € (from Br. Num. Evt. Sta. Re. Error | pPDG

staté | gegy)
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Kinematics effect
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fix two points, one at threshold,
the other away from 1t, and
determine their position and
luminosity ratio in order to
obtain more efficient
measurement resilts



Rare and Forbidden decays

New phenomena & new physics
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Rare decay : low level, vanish at the perfect of
some approximate symmetry
Forbidden decay : violate conservation law

B(t =F,) First class current: F, JP°¢=0++, 0-—,1+-,1-*

B(t =F,) Second class current: F, J?¢=0*-, 0=+ ,1++1--

B(r > F,) cAM—222 50, (Am=m, —m,)

Am=0: perfect isospin symmetry

r — a,(980)v. , a,(980) >z B(r — nav. ) <1.4x10™
CLEO:PRL76(1996)4119
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Rare decay: low level, vanish at the perfect of some

approximate symmetry
Forbiccen decay: violate conservation law

:”“% BFH: 0 = 0 + 1 + -1
‘/%"%ﬁgﬁ% Muon-F#: 0 = 0 + 0 + 0
‘/ﬁ?ﬁ[ H Tau-F%: 1 = 1 + 0 + 0

fmfhcﬁﬁjujr‘az TV AU Vs T oV, e +V,
BIEERTRE: v oy+(ule)y st >y +4 + 4 .
) [ SRFR_ I TR R R RN AR

Symmetry and Conservation law

But not symmetry for lepton number conservation law
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90% CL Upper Limits on Br(l — X") [BABAR / BELLE]
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Cross section of T and
estimated luminosities of |
different experiments

001 £

oy (NOD

The largest cross section is at tau-Charm

1001 =

region, the next is at Z° e s\

0.0001 syl L1 el

1 10 100
Ein (GeV)

Super B(elle) Factory with L=10% /cm4/sand o =1 nb

~ 1019 1 pairs per year (f L=50/ab, 2016-2022)
Super t-Charm Factory at 10%° /cm?/s

~ 108 1 pair /year at threshold (¢ = 0.1 nb)

~ 3.5 x 107 /year at 4.25 GeV ( 6, = 3.5 nb)
Giga-Z will have the same statistics as that at super-B factory.
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Tau at different energies
@At and near thresheld (3.55-3.65 GeV): KEDR, BESIII, StCF

Precise mass measurement
Powerful kinematic constraints in decays of t produced at rest
Non-t backgrounds well known from running just below the threshold
very small radiative corrections
Generally, very low systematic errors, but low cross-sections
®At a few GeV (4.10- 4.25 GeV): BESIII, S1CF
Increased cross-sections, for 1CF competitive with SBF for statistics

Polarized beams for CP violation in decays; LFV in decays
® At Upsilon(45): BABAR, Belle, Super-B factories
High luminosity and high statistics
Generally, large background for hadronic decays
@At Z- Giga £ factory: ILC

Potentially very high statistics
Conditions as LEP: relatively low backgrounds and low systematic errors

Precise life time measurement from Lorenzt boost

Polarized beams, SM coupling.... the LEP programme with much high statistics
® A few hundred &eV (200-500 GeV): ILC

As at Giga Z but much lower rates

Sensitive to New physics couplings in t*1~ productions
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Charged lepton flavor violation (cLFV)

cLFV is negligible in the SM

e 1, the heaviest lepton, is the most suitable lepton to
study the cLFV effect

Golden mode

R

— Current limit: ~ 3 x 10° by BELLE

— Super-B will be limited by the ISR background
— Sensitivity at 4.25GeV ~ 107 ?

Super tauCharm factory may not take advantage for t
— eee or pup
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CP violation in t decays

« May caused by interference between W and scalar boson.

« Polarized beam needed: t t decay angle distribution
[Y.S. Tsal, PRD 55, 3172, (1955)]
- v >l v, sensitivity 1047 .

— M(t 7) near to the threshold would be almost s-save and keep
the polarization better

— FOM =L x o, x total cross section

— BESII @ 4.25 (10%3/cm?/s) FOM=1

— STCF @ threshold (10%°/cm?/s) FOM=3

— STCF @ 4.25 (10%°/cm?/s) FOM=100

— Super-B @ Y(4S) (10°%/cm?/s) FOM=65

- Giga-Z @ Z° FOM small O(1/E?)
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