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: | s STCF can produce an enormous
i e pLU TTITTTIT | | e amount of “clean” tau leptons and

. . 2.7 e L£L>0 515; cm 2 g -1 charm hadrons, allowing a full
cm b °

. . . . . exploration of the unique and great
Potential for luminosity upgrade and a polarized physics potential in the tau-charm

electron beam energy region: QCD, exotic hadrons,
 Site: Suburban "Future Big Science City” in Hefei flavor physics and CPV, new physics...
* 14th five-year plan (2021-2025): Design studies and R&D on key technologies, ~0.4 B CNY
* 15th five-year plan (2026-2030): Construction to start during this period, ~6 years, ¥4.5 B CNY
* Operating for 15 years to be followed by major upgrades

For more information about the STCF project, please see https://indico.cern.ch/event contributions/5890162
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Physics Requirements

<+ Highly efficient and precise reconstruction of exclusive
final states produced in 2-7 GeV e+e- collisions

» Precise measurement of low-p particles (<1GeV/c) — low mass
» Excellent PID: /K and p/x separation up to 2 GeV

Optimized

Process Physics Interest Requirements
Subdetector
T— Knv,, CPV in the T sector, acceptance: 93% of 4; trk. effi.:
JIW — AA, CPV in the hyperon sector, ITK+MDC > 99% at pr > 0.3 GeV/c; > 90% at pr = 0.1 GeV/c
Dy tag Charm physics op/p=0.5%, 0,5 =130 um at 1 GeV/c
ete- - KK+ X, Fragmentation function, PID /K and K/n misidentification rate < 2%
Dy, decays CKM matrix, LQCD etc. PID efficiency of hadrons > 97% at p < 2 GeV/c
T — HUU, T — YU, cLFV decay of 7, PID+MUD u/m suppression power over 30 at p < 2 GeV/c,
D, — pv CKM matrix, LQCD etc. u efficiency over 95% at p = 1 GeV/c
T — YU, cLFV decay of 7, EMC op/E =25%atE =1GeV
W(3686) — yn(2S) Charmonium transition Opos ® Smmat E =1 GeV
e*e” — nn, Nucleon structure EMC-+MUD op= —20 g
VP (Gev?)

DO - KLJT+JT_

Unity of CKM triangle

AN LB L LR BB LI LR LA
STCF CDR pin Jiy—AR @ 3.097 GeV

——— pine'e— ppliy @ 6.0 GeV

Kin KK+X @ 7.0 GeV

nin 1 Kl @ 4.26 GeV
nin Jy—AR @ 3.097 GeV
uin Ty @ 4.26 GeV
wint— 3u @ 4.26 GeV
win Domuv @ 3.77 GeV
el in e'e'— oy (3686) @ 4.66 Ge'
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¥ in continuum @ 7.0 GeV

v in Ac decay @ 4.7 GeV

v in T decay @ 4.26 GeV

vin D decay @ 3.773 GeV

v in Jhy decay @ 3.097 GeV

v inT=yu @ 4.26 GeV
yinD*=yD at4.18 GeV

Finwi2Slo v ,(28) at 3.686 GeV
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Beam-induced Backgrounds

Counting rate ..

1 MeV neutron/em?/y
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Detector system Detector system Detector system

Inner most detector layer: ~3.5 kGy/y, ~2x10"" 1MeV n-eq/cm?/y, ~1 MHz/cm?

The major challenge is to maintain or even enhance the state of the art performance
of t-c detectors in much harsher experimental conditions.



STCF Detector Conceptual Design

< Inner tracker (ITK, two options)
» MPGD: cylindrical MPGD
Iron York/MUD » Silicon: CMOS MAPS

% Central tracker (MDC)

291 cm

» Main drift chamber

aniA/ 104 uoly

149 cm 0:0 PID
EMC
— 2 ) » Barrel: RICH with CsI-MPGD
=== - T » Endcaps: DIRC-like TOF (DTOF)
S22 2 EMC
MDC = (B
ot e soem » pure Csl + APD

i :,._F_,_J,//L/ < Muon detector (MUD)

~le s 5 &8 ¥ g » RPC + scintillator strips

5§ 5 3 e

“+ Magnet

Solid Angle Coverage : 94%e4n (6~20°) > Super-conducting solenoid, 1 T
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Tracking System : ITK + MDC

ITK Gaseous option : MPGD

uRWELL foil
Cathode & supporter

G \\ ‘\ }

3 layers of cylindrical uRWELL inner tracker

(with sensitive length of 33, 61, 88 cm respectively)

Drift cathode

Drift region

“=~WRWELL film - .' - ;

Readout anode

e B

Material budget ~ 0.3%X,/layer
ITK Silicon option: CMOS MAPS

NWELL
Spacing DIODE Spacing
<> <>

PMOS

Collection|
diode | %
Depletion*..
region™,_

NMOS

TRANSISTOR , TRANSISTOR

Particle I'IltJ

p substrate

BRARERRNRE

Total material budget ~ 4%X,
( inner and outer walls

o o
Jeealo

5
et

Main Drif mber P,
" cC0O00O0

; oHoPo

oo o o0

po0d0Q

o QOO0 o

°
°

2
S
=
o
=
-
N

~ :
(@)
>

Inner-outer separate designs to accommodate different levels of radiation background




PID, EMC, MUD

« Barrel PID: A RICH detector using MPGD « EMC: A pure-Csl crystal calorimeter to tackle
( THGEM with Csl + MM ) for photon detection a high level of background (~1MHz/ch)
Radiator (liquid CF, /A 10 mm

77 T |
T S 2 m e

/;W//////// Crystal size
28cm (15X0)
5x5cm?

= ~ 8670 crystals

= 4 large area APDs

Csl on

210cm.

' Charge particle //j,%? 7 7T N \\ (1x1cm?) to
Z 224NN enhance light yield
. AR LT AL DOOODSOOIININS g yle
Material budget < 0.3X, ; \

* Endcap PID: A DIRC-like high-resolution TOF detector * MUD: A RPC-scintillator hybrid detector
( DTOF ~ 30ps), quartz plate + MCP-maPMT to optimize muon and neutral hadron ID

Parameter Baseline design
(b) 7 layers of R;, [em 185
nax=1050mm plastic scintillators 2400 mm 1100 mm R ,[ [cni] 291
Rmax=1040mm b 4 \ = Rm[cm] 85
Track O8 3 layers of — Neuton [, fom) 480
23mm Bakelite-RPC «“shielding Tendeap Lem] 107
Segmentation in ¢ 8
y 0000 TR eSS, 3T Number of detector layers 10
V_Endcap Iron yoke thickness [cm] 4/4/4.5/4.5/6/6/6/8/8 cm
o . Yoke (4=16.77 cm) Total: 51 cm, 3.041
component  Selid angle 79.2%x4m in barrel
y 14.8%x4n in endcap
IS Smm 94% x4 in total
Total area [m? Barrel ~717
Rmin= L "

. > ) Endcap ~520
570mm Total ~1237




Expected Performance

Tracking efficiency Momentum resolution Pion/K separation capability

. cos6 = 0.0
> 1F - - a n—n
) T - STCF CDR ® 50 1
g 09}~ ) L p=2.00GeV
£ ol e . , ' 0.99 0.016 A 9=34.00° p = 45.00
’ 08| ‘ SiPixel+MDC ) 404 0.98 0.0144 I = K separation = 4.08¢
o ‘ 097 2 0.612 n sample
Q + C-uRwell+MDC . 27 g 0.0124 Z22 K sample
0.6 T o",_ 0.7 ‘ = 30 096 3 0,014 oo U
ici 2. + Only MDC : ~ ) 095 2
~ I - =
efficiency o osf | . S 2 Z 00084 J }
i 9 1 20 094 % [
Fod 1 T 2 0.0064 J }
+ 100% detection efficiency 051 ,\ . 1= - 093 £ ’ ‘f
; P 10 0.92 0.004
0.2} i \ g~ 1 92 ;
: + 96% detection efficiency 0.4} It 0.91 0.0024 .
i . ENR,
P I IR PP NPT PP PR T P I i e S L A 0 - > T ' - 0.9 L S ‘”(. I(,)O"' m—
50 100 150 200 250 300 350 400 450 @ 02 04 D8 0 e b > (GeV 08 1 12 14 16 18 2 : 2 ) 2 :
pT(MeV) pT( eVv) p [GeV/c] log L, —log L,

Photon energy resolution Photon position resolution Muon identification efficiency

—_—
10
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o~ e L 0.9
— B —_ . 08
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) * . e * e, 0291 e BESIIHike MUD design, pion rejection rate = 97%

cC - w B LI - —a— STCF MUD design, pion rejection rate = 87%
L oo § e ® o ® ® o . (@] - ® 014 —s—BESIIHike MUD design, pion rejection rate = 99%

2 o ® o - - —— STCF MUD design, pion rejelcﬁon rate = 99%
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1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
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STCF R&D Project Kick-Off and Review Meetings

m\'l |"""' LMM :

Kick-off Meeting, Aug. 2023, USTC R&D Project Review, Dec. 2023, USTC
More than 30 academicians of CAS, as well as Organized by Development and Reform
government officials of Anhui province and Commissions of Anhui province and Hefei
Hefei city, along with representatives from city. The R&D project was approved for a
various domestic research institutions, totaling budget of 364 M CNY and is jointly funded
170 attendees. by Anhui, Hefei and USTC.



ITK-MPGD: uRGroove

* MRGroove : A single-stage MPGD involving no stretching or tensioning, 2D strip
readout without charge sharing (large S/N), high rate with fast grounding, easy to
make a cylinder, low mass, low production cost

GND\/__\ R Drift HV
Gap=3mm b
Rohacell =™ ol
PltCh=200|.lm /’\ gi)_"::,v' o ‘
— Drift MRGroove i B .
, _ Width=70/50pm : ; R
Thickness=50pum | fl_ W -— \ SN
gk . o
Readout strips TR N =" ¢
~i1 V readout, =1\ Tan 2
\ >
Rohacell / /.—-—\\ v \ .
/ U readout =

o ~0.23%X,
* High-rate readout ASIC for MPGD ( averaged hit rate of 400 kHz/ch)

|RERRSSERE| | %ﬁfr%tf% ASIC Specs Demands
I 1
| %S — i Charge Range 40 fC
o) ..
e w TDC s - Hre Charge precision ~ 1fCRMS
PP L 2N RE N e ) Py L] _ —
INEES v —| w ] FH Joc]saraoc] tethl Time precision <10 ns RMS
T

*N
| |
AT 4 i HHASIC [ e, BHIES . HESHE | Max. event rate 4 MHz




ITK-MPGD R&D

Development of low mass electrodes ASIC design and development
© sowm 0.62
o APICAL Cr Cr & Cu Co-Deposition Layer
Wy WM o, W g Cco-Depositionlayer

Output (V)

Fabricating cylindrical structure
e Egreee e gepnvike ]
T &

Leading edge jitter (ns)

p/

255 10 15 20 25 30 35 40
-200 0 200 400 Charge (fC)

Time (ns)

AP [ELEDNE ety

qHﬁHF'TﬂMumﬁ

Tested the ASIC chip
by feeding simulated
detector output
pulses to the chip at
4MHz with 35pF




Inner Layer Prototype

« Built a cylindrical pRGroove prototype for the ITK inner most layer
« Tested the prototype with >°Fe source in lab and SPS muon beam at CERN

« Effective gain~5000-10000 for most sectors T
 Spatial resolution<100 um and efficiency > 95% [ fecs

—w— sector?
—&—sector8

« The detector design and fabrication will be optimized
in many aspects based on the prototyping experience

Effective gain

W ERES
: 4 ¢ R o
— N -

1000 H

T T T g T ™ T -
390 Hoo 110 120 130

140 4

130 4

Spatial resolution (pm)
Efficiency

=
1

100+

a0 T T T T T T T
350 360 370 380 390 400 410
HV on uRGroove




ITK-MAPS

« Aiming for a low-power MAPS chip design (required for a low-mass system) with
timing and charge measurement capability: position, time and charge (TOT)
- Low mass outweighs position resolution: exploring large pixel size to reduce power

density
diode metal
 EEER ] e EH
] | el
—
A: pixel B: Pixel-based C: Pixel-based D: Strip-based E: Strip-based
30um X 30um 180pm X 30pm 90um X 60um 180um X 30pm 90um X 60pm
® C M OS t h 1 b 1 I d o J— —T1180 standard —LR epi ——HR substrate
ec nlques elng exp ore ¢ M__ﬁ" —Modified-TJ)180 —T]180 modified pstop
— TowerJazz 180nm -
(HR epi), T o e
. S 25 HR epi (TJ180nm) 203981 2056
— NexC h.' p FCIS/BCIS 90nm . HR substrate 27765 8972
(LR ept) o LR epi 108964 7457
— GSMC 130nm . Mo:i;ie:-TJlZgnm 1262.35 ;.81
0 \ . \ . Modified-T)180nm pstop ~ 1952.04 A7
(H R su bst rate) . _:-)?fn +00 5.0E-09 1.0E-08 1.5E-08 2.0E-08

time/s




Super Pixel Design

<+ Combining non-adjacent pixels: avoid ToT loss
< Super pixel with 6x12 pixel array

— 6 sets of digital readout logic

— When cluster size < 3X4, no ToT loss occurs Additional 3-bit for group address

2

& ..P1. EPZ. P3. — -D—ll 'D—’D_—lb%tb—f.b—.‘b—.bf lf).-D—'-D—ORAR_Z
' or_R_1|  Digital Logic
o o> fob| fod | ot o> fob | fo | ot [o> fo | o -
PADIS ©ii:yTrrooro i
P2_DIS o} o> |oD>- [oDH| [eD|[eD> [oD- [pD| DA | oD D D[P
‘ or 8 1| Digital Logic
P3_DIS A NN EASHES > SRS ] T oR52
R —sww e dPRTSTREITE Nl
o> [ o> [l oD [ [oD>- |l [oD>- ol [oD>- [ob>
Combining adjacent pixels
oD o= o> b oD oD fol>- o> oD oD~ foD>- o>
- ToT loss

« Providing both high position and high time resolutions for low power consumption



ITK MAPS Designs

TowerJazz 180nm
Taped out in March 2024

CHIP3

CHIP4

CHIP1

i

CHIPSSRTE S

GSMC 130nm

NexChip FCIS/BCIS 90nm
Taped out in May 2024

to be taped out in July 2024

Pixel
Array

Simulated performance

TJ-MAPS GSMC-MAPS
Current 800 nA/pix 120*6 nA/pix
Supply Voltage 1.8V 12V
Threshold 309.0 e 153.8 e
ENC 114 e 51e
Mismatch 57 e 58 e"
t. @400 e - 200 ns 81 ns
Power
tems consumption Notes
Analog in pixel matri ~26 mW/cm? Strip-based
alog In pixel matrix ~15 mW/cm?2 Pixel-based
Timestamp clock distribution 12.2 mW/cm?
Dynamic power consumption 2 with a data rate of 8.7
of the pixel matrix 24 mWicm MHz/cm?
Periphery 23.5 mW 32MHz event rate
PLL, serializer, LVDS 39 mw x 2 data/clock output
Analog configuration 20 mwW
Total 222.6 mW Strip-based
184.6 mW Pixel-based

— Strip-based: 55.7 mW/cm?2
— Pixel-based: 46.2 mW/cm?2




Main Drift Chamber

« Preliminary mechanical design and structural analysis
« Big challenges from super-small cells (5mm*5mm, distance between wires ~2.5mm)
« Ongoing R&D on feedthroughs, wires and chamber stringing
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MDC Readout Electronics

+ Challenge: irregular pulse signals overlapping at high rates ~ ..» FUFALEY

° ° 01F |((
- Attempt to separate overlapping pulses with waveform mm (
digitizing readout. A lot of effort on separation algorithm _
development and readout optimization. oz
- Developed readout circuit with discrete components (TIA + |
shaper + ADC). ASIC design also underway. ol
Optimized ADC specs: 14 bit, sampling rate 125 MSPS, bandwidth 650 MHz : T omass v
ol =' Readout board (16 chs) being tested
e N o3> T
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PID Barrel: RICH Detector R&D

Fabrication of 30cm*30cm RICH prototype Very weak light observed
Cosmic-ray tes Investigation ongoing
“1sof ' :
100F :
sob :
THGEM B JEREEMicromegas -
_, ‘_ s of :
50k _ 1 E
z i ]
— —100:— -. . —
Radlator purlfymg Csl coating and QE measurement X/mm

190 200 210 220
WaveLength/nm

150 200 250
Wave length / nm




RICH Readout ASIC

Design specs: 0,< 1ns @20fC&20pF, Test results

~
event rate ~ 100 kHz, 32 channels | S
I Waveform after DC fix
0.25 // DC fix + filter |
73 0.2 o :
[ Bias | [Coarse counterl ‘-E-' E - '
= o =
“~ & oas —am,| 3
:_ ______ : CH20 §
! ! Analog 0.1 ——cn32 g N
§ : n - = . "'------______
| |—: DC feedback ool do | processing 0 20 40 16 fC
| | Input Capacitance ( F) l“_n 2ll 2“1 "Sl) 1; 40 48
Input | Pole-zero output circuit P P P Input charge (fC)
I I |cancellation
[ [y 1o _GA_ y i -
’ — Digital data
ASIC | Clock circuits processing
10 -

I | ASIC
| Calibraion circuits |

h
]

- i i
1 s 10 15
Input rate per channel (kH=z)

Measured rate per channel (kHz)

Design iterations

First version Second version

Design with
64 channels
is underway

j 51 2)!1‘!@.?**
!1!9&

{ 'iuﬁtm

\Q R

512-channel readout board
using the self-developed ASIC




PID Endcap: A full-sized DTOF prototype

Quartz radiator cleaning Cosmic-ray test

and mounting

-

AR REBNEARE BRWARE BRIBEME

Unit: mm

§ i L AN
\A

M E iA

Detector assembling

BTHBY KA
Dtof-SpeT Dtof-meanT
f o _ Dtof-SpeT Dtof-meanT
: : g N Entries 7aoez | £ F Entries 3434
4 < . § s000— Mean -1562 | 3200 Mean 2.392
l - : : C Std Dev 86.49 | an:— Std Dev 54.84
EARRETR, WEERRE RRENEH r— -0=5 b " sonsisas :0=21ps PRI
ERERESTH, MEEXRE : w0 = 9 p p + 26. 160 po 183.5+5.0
Hamamatsu R10754 =0} S p1 1.745 + 0.281 E pi —3.1£07
. C p2 63.3+ 0.3 140~ 2 28.14+£0.75
+ REMR: 23x23 mm? 300l p3 181.1% 14.8 1200 g3 1611234
. ) - pa —12.1+ 6.4 E 4 33.48 £5.12
BEN: 4x4 5T . ps 1732+ 7.0 100F- P 84.24+5.15
o BEKN: 5.5x5.5 mm? = F
2000 soF-
o St RSEE: 200-850 nm C =
C g0
« BTHE: 25%@A=400 nm - s
S C 40—
i y s BXTFRE C E
4 > B2 g L 200
LRRAFE BAMBRE T Bl >10° N —— L TR E L ‘ ‘
W25 4E M 14% (er/in) —1000 —S0e rime for singlesgfmuelmmn [;;’] Be %0 e 0 00 200 300

Time for multiple photoelectron [ps]

See https://indico.cern.ch/event/1291157/contributions/5888464/ for details  single photon time resolution Single track time resolution
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https://indico.cern.ch/event/1291157/contributions/5888464/

DTOF R&D on MCP-maPMT and Readout ASICs

« MCP-maPMT: a critical component of

the DTOF technology
« Designed and produced 1-inc

h MCP-

maPMT with 16 annodes, TTS < 40 ps

« Intensive R&D on techniques

(ALD and

electron scrubbing) to produce long-life

MCP-PMT (target >10 C/cm?)

g

single pulse (pC)
. ~n N
g 8 8

g

Anode output charge in a
o &

" ALD MU D2

—25-231109
—25-231127

o

2000 4000 6000 8000 10000 12000

Integrated anode output charge (mC/cm?)

« Two ASICs designed for MCP-maPMT
readout.

— FET (to be taped out in July) ~ 15 ps

— TDC (taped out) ~ 15 ps

MCP-PMT

AMP CMP

TDC chip

—)

GBTx

To DAQ




Application of DTOF in Barrel

« Conceptual design of barrel PID based on the DTOF technology

- Design optimization by scanning a variety of key design parameters
« Performance with full simulation mostly meet PID requirements

« More studies and work are planned
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60 =i s3 sso s sz s am am a8t
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pCsl EMC : Light yield and timing studies

A major R&D task : enhancing light yield

reflector: 225um thick Teflon

100
90 3 jean = 1052.1 ADC Counts
80F e
T0F
60 L.
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40f
30 3 o i
ok |
10F e T . , . R
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Tri o 7f
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4 —+— w/0o WLS
TO 3E
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,/ 00 100 200 300 400 500

Amplitude / fC
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3 Csi{pure) @ 4 S8664-1010
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mipeak

-«Ih

Light yield reached up to 300 p.e./MeV
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pCsl EMC : Pileup mitigation and electronics

B Waveform fitting to remove pileup noise (~1 MHz/ch) and extract signals

770 % 25; . WithfnutBack:gmund_.__.._.
z - : (m = E 20; MultiFit
;i —200 | 15;
o | P —— ] (LT AN CIS S S
UI:)() 150 2(‘](] 25‘0 Before Y Y A.ft?r Y 0 Y N | ) 2 B 3 Eir[%eﬁvj
e G Very effective in mitigating the pileup effect
B Development of waveform digitization electronics (CSA + shaper + ADC)
. Dynamic range:
<5 3 MeV ~ 3 GeV
5 of ENE: ~ 0.4 MeV
bt L] “-.. . Time resolution:
1015 20 25 (B0 a5 R e R e e S < 150 ps@'] Gev




5 X5 pCsl EMC Prototype




MUD R&D

- Fabrication and performance studies of large-sized scintillator strips and glass RPC

Las-ugnt check

HV electrode painting Applying insulation film Finished g.ap

« Design of readout ASICs (FEE +TDC) is underway. Readout electronics with discrete
components has been developed for detector testing and characterization
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Trigger and DAQ,

Physics event rate ~ 400 kHz

Component Num. of channels Readout time window Eventsize (B) Total (B/s)
— ITK (Silicon) 50M 500 ns 14300 5.72G
ther
IMDC] | ECAL ] IML‘ONI | DTOF ] | dclccleors | ITK (uRWELL) 10552 500 ns 17232 6.89G
MDC 11520 I ps 20400 8.16G
rwemy | pwwem PID (RICH) 518400 500 ns 15600 6.24G
B position, { position, t, E PID (DTOF) 6912 500 ns 7380 2.95G
] | EMC 8670 500 ns 15000  6.00G
Trigger | and muldplcty pi.?cunc Pi(mlinc pi,‘munc pi.jcu.w .,-.Ircnm_ MUD 41280 500 ns 262 105M
roware) i [ ) O Sl il B Total(Silicon) 50.6M - 72.9K 29.2G
LT accept Total(URWELL) 594k - 75.9k 30.4G
‘ (ROB PXI | ‘ (ROB PXI ” CROB PXI H CROB PxI H CROB PXI ‘
| CROB- | | CROB- ” CROB- H CROB- H CROB- |
PCle PCle PCle PCle PCle

Software  [e-----eeeoemnaaad

s Raw data rate > 200 GB/s, triggered data rate ~ 30 GB/s

trigger

400 kHz
reording ® FPGA Layer

Remote Online Remote Control Remote Event
p— . SOftwa l'e Layer Server Server Analyze Server
—'[ XY 2D tracking and reconstruction ]—' ¢ BO/160/320Mbps) 1327164 2 i3 it i
e ) % i < Gb Ethernet Router >
T - el L) PO SN
MDC Sub-trigger =]] 3D reconstruction l—o o e 1 5 33 03
- [ |7 Readout Readout Readout Online/Control LOG/DB
_'[ Time reconstruction I_° IR i server 1 || Server2 | %| servern Server Server
L] - aﬁls“]a 15} ey 43 4 e
{16 GB/C 100G Ethernet
, *® s | croe-pxi|d—»| cRoB-PCIe Readout k—> i I * 1j! ]!
) Cluster reconstructl'on N (1:16) (1:8) Sarver < T0G/25G/406G,100G Ethernet Router >
and pattern analysis e B b — = = H
L1- [* rems l = EE
ECAL Sub-trigger Il Energy and balance analysis l—' level %% e o f;‘; e L - Event Event Event
GTL IE‘_p—" o offrom trgger system  From clock sysiem Builder 1 | | Builder 2 Builder M -
—’I Event time reconstruction |—* Teadout Unit (RL ]
DTOF Sub-trigger - . Trigger & time reconstruction ] ,:Ljp, .
_ Optional :
Long track reconstruction &= FPGA 10G Ethernet core: FPGA - Computer Farm . .
. P Optional: heterogeneous computing based on FPGA and/or GPU
Neutral hadron identification [
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Trigger Algorithms and hardware Development

« MDC 2D and 3D tracking algorithms, EMC

clustering algorithms, global trigger algorithms.

« PFGA programming to realize the algorithms

Input
y ® Matched Segments
Track
Unmatched Segment
24
Hits
Cells of Window
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Design of trigger electronics and
development of core hardware
components
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DAQ Software Design and Hardware Development

. Software and firmware architecture based = CROB-PXI board FMCP optical
on Data-Matrix: flow processing, hetero- e u¢Y  interface board
computing, standard interfaces and ‘ v
protocols, global pipeline

- Development of core electronics boards:
CROB-PXI, CROB-PCle, FMCP optical
interface board
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Clock and Data Transmission

« Master-slave clock distribution scheme: <+ High-speed data transmission : ~ 5Gpbs
~ 5ps
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Test Beam Campaign

DTOF and EMC prototypes are combined in a single TDAQ system for test beams
The past two months were a frenzy of preparing and tunning the combined system,
and packaging everything.

i | ‘

i

STCF-ECAL

Starting from July 31
Lasting for 2 weeks
CERN PS T9 beam line




a m Facility (

ffline oftware of Super Tau-

<+ OSCAR is based on light-weight and flexible SNiPER framework and adopted some
state-of-the-art software and computing techniques

- Podio for Event Data Model @

- DD4hep for detector description OSCAR
- TBB for multi-threading

« ONNX for machine learning

Architecture of OSCAR: three layers

Applications

Generator Reconstruction

Simulation ~ Analysis  Visulization

< Established the Full Chain of the STCF offline data processing

-

Core Software

SNIPER EDM Data I/0

OSCAR Framework

\

N

e - - e . - - e e e e e e e e e e e e e e e .

. ( Detector Simulation \ (Digitization D) Geconstruction \ e \ Geometry Database  VertexFit
Event generation Analvsi
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beam background physics list, N |:> ’ .
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M.C. truth waverorm EMC Kinem. Fitting
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« STCF detector conceptual design studies in the past few years have
culminated with the publication of the physics and detector CDR.

« The STCF project has moved on to the technology R&D stage with
strong support from local governments and USTC. A full STCF R&D
program has been established and is rapidly moving forward.

« Intense R&D activities are underway on the baseline detector concept
targeting key technologies of all sub-detectors. Significant progress
has been made and some systems have reached milestones.

« It is crucial to expand collaboration and explore synergies with other
projects.



Thank you !




