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Super Tau-Charm Facility

Parameters of STCEF:

* Center-of-mass energy: 2 — 7GeV

e Peak luminosity: 0.5~1x103°cm=2s~1
* Circumference: ~600m

* Crossing angle: 2x30mrad

Physical targets of STCF:
* Rich physics with ¢ quark and 7 leptons
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* Non-perturbed strong interaction and hadron structure  1scx

* New physics searching
For DTOF:
* 4o m/K separation at p =2 GeV/c

* Time resolution ~ 50 ps
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DTOF Geometry Configuration

Two i1dentical endcap discs at ~ £ 1400 mm away from the collision point along the beam direction.

Each disc is made up of 4 quadrantal sectors, with R,,;;, = 560 mm , R,;,;,, = 1050 mm.
Covering in polar angles of ~ 22° — 36°.

4xX4 anodes
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Single Timing uncertainty
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Photoelectron Yield
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Likelihood Method for PID
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» TOF Reconstruction » Likelihood construction
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Polar Angle [deg]

Likelihood Method for PID

Timing Method

N
Lh — H p.e.

i=o Jn(TOF})

fn(®) = Gaus(TOFec| TOFnypo,0) + 0.055,4

* 0,~95 ps by single photon-electron

* 0,~50 ps by multi-photon-electrons
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Likelihood Method for PID

* Imaging Method nuctinstrum Meth.A 1049 (2023)

» Photon TOA v.s. (x4, ¥s) Reconstruction
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» Likelihood construction
Ly = pr(Npe.) Hlivf(')e' fu(xip t)

N
ph(Np_e_) = z Poissony(n, Ng)XFprg(N —n)
n=0

Sn(x,t) is the signal P.D.F.
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* Imaging Method nuctinstrum.Meth.A 1049 (2023)

Ly = pa(Nyo ) TLES fiu (i, )
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Summary

DTOF Software:

* Timing method (OSCAR):
 m/K separation ~4g,atp = 2.0 GeV/c
* Overall reconstructed TOF time resolution ~50 ps

« Improve the efficiency of Global PID. 8 € (22°,36°), p € (0.2,2.4) GeV/c

* Imaging method (StandAlone):
 m/K separation ~50,atp = 2.0 GeV/c

Thank you |
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