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Introduction
● e+ e- Super Flavor Factory, Belle II, started data taking in 2018. This 

intensity frontier experiment will allow one to study physics of b-, 
c-quark, tau lepton on the record level of precision.

● The appropriate candidate to establish competitive and in many aspects 
complementary activity to study physics of charm, tau lepton and 
baryons is Super Charm-Tau e+ e- factory (SCTF) in Novosibirsk.    

● 2E = 2 ÷ 6 GeV

● L = 1035 1/cm2s

● Crab-waist collisions

● Modern general purpose detector

Detector

LINAC
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Physics program

● The Conceptual Design Report (CDR) was recently (2018) updated  

● The basic topics of the Physics Program are established

● The advantages of e- beam polarization have been started to discuss 
in the last SCTF project meetings (twice per year)

● Complementarity of SCTF and Belle II in charm and tau sectors
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Expected statistics and tasks

2E (GeV) N / year

● J/Ψ, ψ(2S) factory: 

– Big samples of light charmonia (ηc, hc, χcJ), precise measurement 

of their parameters, study of (radiative) transitions between them. 

– J/Ψ hadronic decays, observation of weak decays

– Search for LFV J/Ψ decays, c-quark EDM (J/Ψ → γφφ) 

● Study of exotic charmonia

● Clean D D production, lower multiplicity and background, precision 

measurement of absolute branching fractions        

● Coherent production of D0 D0 : mixing of D mesons, measurement 

of strong phases (needed by Belle II), seach for CPV in D decays 

● τ+ τ -  production: 

–  near threshold kinematics (τ→π / K ν (γ)), suppression of ISR background (τ → μ γ)

– e- beam polarization → polarized single tau → tau spin-dependent effects 

(Michel par., CPV), monitor of the e- beam polarization (τ → ρ ν)  



5

Charmoniumlike states
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2002-2016 Discovery of two dozens 
exotic charmonium states

All of them above open charm threshold 

Multiquark states 
Tetraquark 

tightly bound four-quark state 

Molecular state

two loosely bound charm mesons

Charmonium hybrids
States with excited gluonic 
degrees of freedom

Hadrocharmonium 
Specific charmonium state “coated” 

by excited light-hadron matter 

Rescattering 
Two D-mesons, produced closely, 

                   exchange quarks

Threshold effects
Virtual states at thresholds

Charmonium states with masses shifted by 
nearby D(s)

(*)D(s)
(*) thresholds 
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Double tag for D meson studies
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Test of lepton flavor universality in D decays
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Mixing of neutral D mesons 
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Time independent analysis
Due to the quantum correlations, the time-integrated decay rates are sensitive to mixing parameters  

● f – CF/DCS 

● (ex: K- π+)

● ℓ – semileptonic 

● (ex: K- e+ ν )

● S±-– CP-even/odd 

● (ex: K+K-)

SCTF is competitive with Belle II and LHCb in the measurement of the D0 – D0 mixing 

D0D0(C=+1) is from e+ e- → D0D0γ 
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CPV in charm
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Physics of tau lepton at SCTF
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Measurement of Michel parameters in tau
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Michel parameters in tau at SCTF
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Feasibility study of Michel parameters 

Starting from e- beam polarization of P
e 
= 0.5 the sensitivity to all Michel 

parameters at the SCTF becomes better than at Belle II
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Study of hadronic tau decays
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CPV in hadronic tau decays at B factories
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CPV in hadronic tau decays at SCTF 
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LFV τ  decays
τ→μγ at SCTF

Notable background from τ→μνν + 
ISR γ can be essentially suppressed at 
the ττ production threshold at SCTF

Expected BR(τ→μγ) limit 
at the SCTF is O(10-10)
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Activities on Λ+

c

SCTF allows us to improve essentially the accuracy of LFU test and search for CPV

BESIII BESIII
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Detector for SCTF

τ → μ γ
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Inner tracker
● Good resolution, better than 100 um (rec. of  KS and Λ)

● Increase hermiticity of the tracker
● Detection of particles starting from 50 MeV/c
● Handle high particle rate
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Drift chamber

Other variants are also considered 

e

< 450 
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Particle identification
● π/K separation >4σ up to 3.0 GeV/c 

[TOF(BESIII): 3σ at 0.9 GeV/c; 
DIRC(BABAR): 4σ at 2.5 GeV/c; 
ASHIPH(KEDR): 4σ at 1.5 GeV/c]

● Good μ / π separation at P < 1.2 GeV/c
● Several options are considered: FARICH, 

ASHIPH, TOF

Focusing Aerogel RICH (FARICH)
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Electromagnetic calorimeter
The main option is the calorimeter based on CsI(pure) scintillation crystals

● Crystal of truncated pyramidal form (small facet ~(5.5 x 5.5) cm2) 
with the length of  30 cm (16 X0)

● The barrel part includes 5248 counters  = 41 θ-rings x 128 
counters, total weight is 26 tons 

● Two endcap parts: 2 x 16 sectors x 68 = 2 x 1088 = 2176 
counters,     total weight is 10 tons

● The whole calorimeter: 7424 counters (36 tons)    

σE

E
=

1.9 %
4√E [GeV ]

⊕
Stat

√E [GeV ]
⊕

Elec
E [GeV ]

CsI(pure) + WLS + 4APD

16-counter prototype is ready

Cosmic runs have been started with the prototype, test 

beam study of the prototype at ROKK-1M facility in BINP is planned in 2020



25

Magnet and muon system
● “Thick” design outside calorimeter

● Al-stabilized coil, established technology

● Similar to PANDA magnet 

Baseline option

● “Thin” design inside calorimeter (0.1X0)

● CMD-3 and KEDR experience

MPPC: Hamamatsu
1.3×1.3 mm  667 pixels

(used in T2K ND)
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Simulation and analysis software

● Aurora framework
● ROOT, Geant4
● Gaudi & Athena-inspired 

build and config system 
● FCCSW (DD4Hep, 

PODIO, ...)

Full simulation is being developed intensively
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Updated accelerator design (2018)

The accelerator project continues to evolve

2018: smaller ring more robust and realistic design
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Status of the project
● 2011: selected as one of six mega-science projects in 

Russia
● We have: roadmap, conceptual design, preliminary civil 

engineering design
● CERN, IHEP, INFN, KEK and other oragizations 

expressed their interest in the project
● In 2017 included in the plan for the implementation of the 

first phase of the Russian Strategy for Science and 
Technology Development 

● In 2019 updated conceptual design report was submitted 
to Russian government

● Submitted proposal to the Update of European Strategy 
for Particle Physics
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Summary
● Super Charm-Tau factory has very fruitful physics program in flavor physics
● SCTF is competitive and complementary to Belle II and LHCb
● The physics program is further developed to unveil rich potential of the e- beam 

polarization option
● Collaboration of the SCTF project is growing, we invite interested physicists:   

Working groups: 
● Inner tracker
● Drift chamber
● PID
● Calorimeter 
● Muon system
● Magnet
● Physics and simulation 
● Computing
● DAQ and trigger 
● Beam background 
● Engineering

● International advisory 
committee

● SCTF international 
workshop: 
– May 2018, BINP

– December 2018, Orsay

– September 2019, Moscow
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