




















Detector concept and requirements
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Physics requirements:

• Good
σP

P
for charged particles.

• Good symmetry and hermeticity;
• Soft track detection;

– Inner tracker to work with
rate of charged tracks
>104 tracks

cm2 ·s
;

• Good µ/π/K-sep. up to 1.5 GeV/c;

– Good dE

dx
resolution;

– Specialized PID system for
µ/π and π/K-separation;

• Good π0/γ-separation and
γ detection with Eγ=10÷3000 MeV;

– EM calorimeter with σE as
close as possible to physics
limit;

– Fast calorimeter (σt 61 ns
and small shaping time) to
suppress beam background
and pileup noise;

• DAQ rate ∼ 300 kHz at J/ψ-peak.
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EMCalorimeter based on pure CsI

CsI(pure):

τ ≈30 ns;

Using of WLS(NOL-9) coupled with
CsI(pure) crystal(6×6×30 cm3) and
4 APDs (Hamamatsu S8664-55) increase
LO in 6 times;

Prototype consisting of 16 crystals, 64
APDs and all necessary readout
electronics are ready for beam tests at
BINP in 2019;

ENE=330±30 keV is obtained with
cosmic muons.

!

Calorimeter geometry

Described in DD4HEP

CsI(pure) calorimeter for SCTF:

Thickness 16/18X0 – 30/34 cm;

7424 crystal, total weight: 36/43 tons;

29696 APDs + 7424 WLSs or 7424
Photopentodes;
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BACK UP

A. Barnyakov for SCTF proto-collaboration Novosibirsk SCTF, LP2019
08/08/2019 15/20



Longitudinal beam polarization and some Physics cases

“New Physics” search

CPV in τ → hadrons decays. (sufficient decrease of systematic uncertainties is
expected)

Michel parameters measurements with τ-lepton decay. (∼1.6 times better
accuracy for ρ and η than Belle-II experiment expectation)

Weinberg angle measurements by spin asymmetry in e
+

e
−
→ J/ψ production.

(only with polarized beams)

LFV: search for τ → µγ decay. (some background suppression is expected)

Other polarized beam application at SCTF project

All non-zero spin states can be studied with new systematic uncertainties.

Baryon (Λ,Λc,Ωc,Ξc, . . . ) FF measurements.

. . .

Quantitative analysis of the polarized beams advantages over non-polarized is now
undergoing for these and other cases1.

1The detailed discussion will be held at SCTF Workshop in Moscow 24-27/09/2019 (see
https://c-tau.ru)
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Beam polarization parameters

Dependence of polarization life-time on

energy

Dependence of beam polarization degree on

energy for different time of beam doping
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Physics background
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1 MeV equivalent neutron dose for silicon
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First simulation of Physics background

Two major processes were taken into account:
• radiative BhaBha scattering (σ ≈ 1.7 mb for 2E = 7 GeV and Θ > 5

◦);
• two photon e+e− production (σ ≈ 6.0 mb for 2E = 7 GeV).

Implement beam background at IP:
• IBS? (touschek scattering);
• SR (synchrotron radiation).
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Comparison of PID alternatives with parametric

simulation

A. Barnyakov for SCTF proto-collaboration Novosibirsk SCTF, LP2019
08/08/2019 20/20


