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Physics Requirements
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<« Highly efficient and precise reconstruction of exclusive 't srcos
final states produced in 2-7 GeV e+e- collisions .
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» Precise measurement of low-p particles = low mass : e St 458

» Excellent PID: 1/K and p/r separation up to 2 GeV '
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The STCF Detector Conceptual Design
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separation up to 2GeV/c DIRC-like TOF
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Particle Identification

s Barrel : RICH detector utilizes MPGD for photon detection (TOF technology is
no longer feasible for PID up to 2 GeV due to the short distance of flight)

s Endcaps : DIRC-like high-resolution TOF detector is proposed (TOF option is
possible thanks to the longer distance of flight) .
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< Radiator: liquid C6F14 withn ~ 1.3
 THGEM+MM with Csl photo cathode
< Simulated number of photon electrons ~ 10

<+ Likelihood method adopted
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The RICH Detector R&D

A RICH prototype with quartz radiator
Performance study @ DESY in 2019
THGEM(Csl) + MM

Compact design
in 2021

a)RICH prototype

Towards to prototype with C6F14
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Development of a RICH Prototype with C6F14
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Development of a RICH Prototype with C6F14
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Development of a RICH Prototype with C6F14

Anode coding
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The DTOF Detector expected performance

Timing method

« PDF based on the reconstructed time of flight

10000

8000

6000

Ly =pp (Np.e.) H?:(-)e' fn(TOF; )

Imaging method

« PDF based on the timing info. From each

readout channel

Np.e.
Ly = pr(Npe) I1,E fn(chi, t;)

pion

Channel Y
on
o
(6]
o

100 1.50 200 kaon

time [ns]

100 200 300 400
channel

500 600 700

polar angle [deg]

v

45

40

35

30

25

v

counts

4000

2000

b)ll\}\llllll‘lllllll

mean=5.218ns, 0=48ps
»»»» ~ mean=5.169ns, 6=49ps
%4 mean=5.361ns, 0=48ps

= mean=5.411ns, 6=49ps

n sample - © hypothesis

~ msample - K hypothesis
##% K sample - K hypothesis
K sample - @ hypothesis

e e B4 5h  ARTTE

GToeo'track = 4OPS

O115P0g1ec = 70PS

elec

— 45—

= Timing method Imaging method, calculation PDF

— 40—

- W 5 - s

C B g - =

a8 a7 -; = 4 ae

— 396 456 483 538 563 aSSﬁwmmum
|38 452 a7 552 577 574 571 562 566 575 579 581 576 554 515 47 430 396 3 s I~ 425 484 501 568 603 595 593 58 575 581 581 581 588 584 560 554 525 493 443 396

f— 375 455 473 546 568 575 574 562 556 579 569 SE7 557 S41 511 47 = 428 48 506 558 578 584 59 567 561 574 564 557 551 545 53 521 505 485 450 433

[~ (37 445 48 53 563 S6B 566 546 549 567 561 559 546 538 511 47 43 -—g - 417 472 508 557 582 59 575 555 557 571 565 556 543 544 524 525 511 487 453 432

[~ (380 441 451 538 561 562 582 557 546 555 55 552 541 527 508 476 4N a - 418 473 4B2 554 581 576 575 566 55 549 552 545 542 541 539 523 516 496 478 449

— | 437 448 525 555 563 556 543 530 553 544 548 534 527 503 468 447 4 30— 409 451 48 54 568 571 553 543 533 543 538 536 532 524 518 503 491 481 47 457

- 433 446 520 551 557 551 542 54 546 542 534 53 519 495 476 443 398 463 473 55 586 560 56 548 544 541 541 533 528 519 507 494 486 475 45 443

= 420 441 515 551 552 5M 533 520 544 539 533 528 515 494 473 445 - 454 467 533 561 564 544 529 52 54 538 531 526 516 504 498 495 AT9 467 457

— 428 443 508 520 547 542 529 525 532 533 527 52 506 494 480 439 = 454 460 532 551 550 548 534 527 534 531 523 511 502 496 483 469 465 451 439

- 420 438 501 531 54 537 523 521 535 531 527 52 509 489 480 439 412 38 452 465 513 548 55 54 522 518 536 53 527 518 513 499 495 488 473 485 453

— 423 439 501 525 539 53 526 519 528 524 519 513 502 483 462 436 407 25— 451 465 521 544 547 538 520 525 533 527 52 513 503 492 482 471 456 447 435

— 423 434 491 523 534 527 525 515 527 521 517 508 5 481 453 433 - 454 483 500 536 545 533 521 51 518 523 515 500 506 497 487 475 460 458 447

CL. .. | SSAMLEP 8J7 834 518 B8, 68 B B O O I o | (498,500,545 598,537 592,521,504, 526 597, §1 A9 495 447 476 498,455, AW

02 04 06 08 1 12 1.4 1.6 1.8 2 0.2 0.4 0.6 0.8 1 1.2 1.4 16 1.8 2 22

momentum [GeV/c]

Imaging method significant improvement in >2 GeV/c

/K separation
v Both satisfied: 40 n/K@?2 GeV/c

12



The DTOF full size prototype R&D

R TR i 40 5 5 R e S A
> JEJE=15 mm, RHF~0.56 m2
> FEFREE <1 nm(0.75 nm, @)
> ETLRR
> EE+0.1 mm, BEmax-min<25 uym
A2 S E G HL S B (MCP-PMT)
> 4X4 [H, 1B 2R EA5.5 mmX5.5 mm
> RELMHFR 23 mm X 23 mm
BT T
> 218w AR, 2B BRI mIMR, 1B AR
> 6720 HIEIETOTER %, B[] 5%3)<10 ps
AU B A G, AR T



The DTOF full size prototype assembly
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summary

* STCEF is a super tau-charm facility proposed by the Chinese HEP
community as one of the post-BEPCII HEP projects in China.

» E.,=2-7GeV,L>05x10®cm?st@4 GeV
* Alot of progress on PID detector R&D in various aspects.

» RICH for PIDB, key technology research and development is currently underway.

» DTOF for PIDE, Completed full-scale prototype, performance meets requirements.

 Many new R&D efforts have launched, significantly changing the R&D
landscape.

Thanks!
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