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Parameters of STCF:

* Center-of-mass energy: 2 — 7GeV
 Peak luminosity: 0.5~1%x103°cm™2s™1
e Circumference: ~600m

* Crossing angle: 2X30mrad : Scintillator

Physical targets of STCF:

* Rich physics with ¢ quark and 7 leptons

* Non-perturbed strong interaction and hadron structure o

* New physics searching [ e |

For PID system:

 1/K 40 separation power up to 2 GeV/c e g ||| YT "

For DTOF :

 >4o0m/K separation at p < 2 GeV/c i ——

 Time resolution ~ 46 ps E g
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DTOF Geometry Configuration

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

* Eachdisc: 4 sectors, Ry, =570 mm, Ry,q = 1050 mm.

* Covering polar angles 8§ € (22° — 36°) .
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DTOF Simulation

Optical Parameters

e Optical parameters used in DTOF simulation.
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DTOF Simulation

Photon Yield
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DTOF Reconstruction

Single Timing Uncertainties

Ot = 07, D GtMCS® orrs @ O-taea UtD® Utext(?,ﬁ)

OSCAR ~95.7 ps D o7, D Text~ 94 ps
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DTOF Reconstruction

e TOF Reconstruction * Likelihood construction
- . - - _ N e.
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DTOF Reconstruction
Likelihood Method for PID — Timing Method

* Performance

Np.e.
Ly = Hi=poe fn(TOF;) 7 /K separation power in different (|p|, 8) :

. 36
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* 0:~46.3 ps by multi-photon-electrons

* 4.390 /K separation atp = 2.0 GeV/c
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DTOF Reconstruction

* Photon TOA v.s. (xg, Ys) Reconstruction * Likelihood construction
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DTOF Reconstruction

e Performance
Ly =pn(Npe) Hlivfbe' fu(xi, ti)

* Improve /K separation ~4.610,atp = 2.0 GeV/c 36

* Imaging method performed betterat p > 2 GeV/c 34
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Preliminary result (need to be optimized):
7 /K separation power in different (|p], 8) :

B — 6
5.11 552 576 583 582 574 604 596 574 548 517 480

5.13 552 586 606 575 564 573 563 548 544 531 520 498 481

— 5
5.16 570 588 592 560 553 554 555 549 542 542 523 513 493 4.

[~ 45
F5.12 567 577 578 551 536 543 536 533 527 519 513 501 491

— 4
5.16 551 564 555 541 536 537 532 525 519 507 503 496 4.81

[~ 3.5
[5.06 555 559 550 527 521 535 515 515 509 506 495 486 473

[ 3
482 534 552 532 526 516 532 528 513 505 499 489 483 474

[ I 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 2.5
0.6 0.8 1 1.2 1.4 1.6 1.8 2 2.2

Momentum [GeV/c]

Yutong Feng FTCF2024, USTC



Summary

The Simulation & Reconstruction software of DTOF has been established based on OSCAR:
Simulation

 Geometry simulation has been constructed.

Reconstruction

v Both two Algorithm can satisfy 40 m/K separation power atp < 2.0 GeV/c

Timing method

 m/Kseparation ~4.39¢,atp = 2.0 GeV/c.

* Overall reconstructed TOF time resolution ~46 ps. Th an k you |
Imaging method

 1/K separation ~4.61c,atp = 2.0 GeV/c.

Improve the efficiency of Global PID. 6 € (22°36°), p € (0.2,2.4) GeV/c.
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BackUp
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BackUp
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Scintillator
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