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Statistics

« 21 talks in software sessions

15:00

16:00

e« 17 about STCF, 3 about BESIII, 1 about LLM

for analysis

» Covering tracking/photon (5), vertexing (1),

PID (8), calibration (3), analysis (2),
software framework (1), event display (1) ,
and sample production (1)

GNN for BESIII tracking Xiaoshuai Qin @
HEF 14:00 - 14:25
STCF track finding with Hough sE @
ST 14:25 - 14:45
STCF track fitting B @
H=F 14:45 - 15:05
STCF tracking with ACTS haoli &
HSF 15:05 - 15:25
Break

s 15:25 - 15:55
BESIIl CGEM microTPC calibration we &
_HEF 15:55 - 16:20
STCF MDC Simulation and Reconstruction RAER @
oEF 16:20 - 16:40
STCF DTOF T0 reconstruction = @
nET 16:40 - 17:00

Q
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STCF core software status (Remote)

Teng Li @

nEq 09:00 - 09:20
STCF global vertex fit BEF ¢
nEq 09:20 - 09:40
STCF event display Bk ik
L 09:40 - 10:00
10:00 Al Assistant for HEP data analysis- Dr. Sai Keli &
NET 10:00 - 10:25
1100 STCF Rdata-Frame analysis framework g5
e 10:55 - 11:15
STCF MC production for physics simulation Mr & = @
HEF 11:15- 11:35
14:00 STCF RICH simulation, digitization and reconstruction B8 C
’AST 14:00 - 14:20
STCF BTOF simulation, digitization and reconstruction Teng Ma et al. @
ST 14:20 - 14:40
STCF EMC simulation, digitization and reconstruction #F @
HST 14:40 - 15:00
15.00 STCF MUD simulation, digitization and reconstruction vulinLiv @
b a=rig 15:00 - 15:20
ML-based PID at BESIII =8 @
16:00 w25 15:50 - 16:15
STCF traditional global PID Binbin Qi @
b i 16:15- 16:35
Application of CNN for DTOF zEa @
ST 16:35 - 16355

STCF global PID with ML
;ST

Yuncong Zhai @
16:55-17:15




Tracking highlights

Decent tracking eff. for
long-lived particles and
track parameters for
even low p+ curling
tracks at STCF
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Condensation (OC)
explored, showing good
track finding performance
for curling tracks at BESIII
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https://indico.pnp.ustc.edu.cn/event/3672/contributions/26383/attachments/9766/15272/20250703Tracking_XiangTan.pdf
https://indico.pnp.ustc.edu.cn/event/3672/contributions/26385/attachments/9765/15270/%E6%9D%8E%E8%B1%AA2025.7.3%E6%B9%96%E5%8D%97%E6%B9%98%E6%BD%AD%E9%99%B6%E7%B2%B2%E4%BC%9A%E8%AE%AE.pdf
https://indico.pnp.ustc.edu.cn/event/3672/contributions/26384/attachments/9767/15273/20250703_v4.pdf
https://indico.pnp.ustc.edu.cn/event/3672/contributions/26382/attachments/9769/15297/250703_GNNstcf2025.pdf

Photon/nm® performance highlights

B. Wang,
STCF EMC simulation, digitization and reconstruction

= oF ‘ ‘ —1800 =
- F . Ecal-100pe 21600 + Ecal-100pe £ 12° « Ecal-100pe
2 L. | | 51400 | S [ |
> L - 2 I - S SN W AN A
2 7 . Ecal-300pe 21200 . Ecal-300pe s 100 . Ecal-300pe
C 4f- 810007 | 2 o . |
5 | o 800 o L. |
@ - = . c C .,
©E 400 -5, g I el
R et Ko 1 TP TR p aontep po 200 Py ::::::::::".,""“"“" o 4; -""""---.....f.
..... R O ] Y T I YT Y i T 0 O ) O o H
L e L bl UM ENETITE AT AR AT A AT A
0 05 1 15 2 25 3_35
E,/GeV 005 1 5 2 25 3 ?G%V 0705 15 2 25 3 385
"7 — woBkg <G S000 a 7
ﬁ: | wogwbme | & >7000lean=013306ewc2ﬁ] ~1 GeV S |
lﬂssoom — wiBkg Al 5500®igma=5.586MeVIc21 | - e :

3\ e & g o - solid perf f
4000; i S 4000; . 2 o : olid performance for
3000 - S 3000- f 8. .| .

: E 55— & .

2000 B po00f —ECAL ¢ | ) - both single photon
ey ] 14 T\ 10005 e 8 s | 0
0 b7 S L sl e |
0.06 0.08 0.1 012014015018 02 #06 0.08 0.1 0.12 0.14 0.16 0.18 0 02040608 1 121416 and " at STCF
f M,, M,, (GeV/cY) P./(GeVic) |
—10ns < T. < 10ns 0 ]/ — pm sample

) seed Truth matched 00 = 5.6 MeV/CZ @ | GeV

" with the minimum AM With background ,



https://indico.pnp.ustc.edu.cn/event/3672/contributions/26398/attachments/9820/15352/ECALsoftware%E6%B9%98%E6%BD%AD.pptx

Vertexing highlights

STCEF global vertex fit

* New advanced global vertex fit implemented at STCF, improving both resolution and

efficiency
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https://indico.pnp.ustc.edu.cn/event/3672/contributions/26391/attachments/9806/15329/%E4%BA%8E%E6%98%8E%E7%8E%89-stcf%E5%85%A8%E5%B1%80%E9%A1%B6%E7%82%B9%E6%8B%9F%E5%90%88%E7%AE%97%E6%B3%95.pdf

PID highlights

« Mature likelihood-based and CNN/BDT-based techniques to exploit/optimize individual

detectors at STCF!
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Q. Y. Huang,
STCF RICH simulation, |

digitization and reconstruction
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T. Ma,
STCFE BTOF simulation,
digitization and reconstruction
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Z.P. Yao,
iy Application of CNN for DTOF
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Y. L. Liu, STCF MUD simulatior:

total_2d_pos_sig eff . .. . .
digitization and reconstruction

75.2 86.4 93.4 97.1 99.0 99.2 98.7 98.4 98.2 97.7 98.3 98.1 97.9 98.4 98.8 98.6 99.0 99.0 99.1
} 87.0 94.2 97.9 99.3 99.5 99.1 99.1 98.9 98.7 98.8 98.9 99.3 99.1 99.4 99.3 99.3 99.5 995
$8.7 95.3 97.6 99.4 99.5 99.5 99.0 98.2 98.4 98.8 99.1 99.3 99.4 99.4 90.6 99.4 99.4 994
N, 87.2 92.9 97.7 99.2 99.7 99.4 98.7 99.3 99.2 99.1 99.4 99.4 99.3 99.3 99.3 99.5 99.5 99.6
N2 94.3 97.1 98.9 99.6 99.4 99.1 99.4 99.3 99.4 99.4 99.7 99.2 99.6 99.5 99.6 996 99.7
96.5 99.3 99.6 99.5 99.5 99.3 99.3 99.3 99.5 99.6 99.7 99.7 99.7 99.7 99.7 99.8
98.7 99.7 99.6 99.7 99.4 99.6 99.4 99.6 99.5 99.6 99.7 99.7 99.7 99.8 99.8

0.9

'S 99.8 99.8 99.8 99.8 99.6 99.7 99.8 99.8 99.8 90.8 99.8 99.9 99.9
84.5 93.0 97.3 98.5 99.6 99.7 99.7 99.7 99.7 99.5 99.8 99.8 99.3 99.8 99.5 99.3 99.9
8.5 89.0 93.7 97.2 98.9 99.2 99.2 99.1 99.1 99.5 99.4 99.4 99.5 99.5 99.5 99.5 99.5
82.1 87.7 93.8 96.8 9.0 98.2 98.6 98.6 98.7 98.4 98.7 98.9 98.9 99.0 99.3 99.1

79.5 90.3 93.7 96.5 98.7 99.3 99.3 99.4 99.6 99.6 99.6 99.6 99.7 99.7 99.7 997 99.6
80.2 90.1 94.6 96.7 96.7 99.2 99.0 99.4 99.5 99.2 99.3 99.5 99.5 99.5 99.6 99.7 99.5
| 85.8 91.6 95.3 97.4 9.4 98.5 93.0 98.0 98.3 98.3 98.9 98.5 98.9 98.3 98.6 99.0 99.1
79.6 87.6 93.1 96.5 97.5 98.4 98.7 98.5 98.8 98.3 99.0 99.2 99.2 99.2 99.1 99.3 993 99.3
75.6 82.7 91.1 94.3 96.5 97.7 97.8 97.6 96.1 97.9 9.4 9.3 98.7 98.6 96.9 98.9 99.0 98.9

(747 78.6 81.3 84.0 85.3/86.6 87.8 88.3 §9.0 88.890.6 89.9 91.4 91.6 92.1
1500 2000 2500

momentum{MeV)

0.3



https://indico.pnp.ustc.edu.cn/event/3672/contributions/26397/attachments/9793/15323/RICH software @HuNanXiangTan20250701.pptx
https://indico.pnp.ustc.edu.cn/event/3672/contributions/26402/attachments/9825/15365/DTOFRec_2025STCF.pdf
https://indico.pnp.ustc.edu.cn/event/3672/contributions/26396/attachments/9823/15356/20250704STCF%E7%A0%94%E8%AE%A8%E4%BC%9ABTOF%E6%8A%A5%E5%91%8A.pdf
https://indico.pnp.ustc.edu.cn/event/3672/contributions/26399/attachments/9812/15339/STCF2025-%E5%88%98%E6%98%B1%E6%9E%97.pptx

PID highlights

| BESIII

H. Yuan, ML-based PID at BESIII
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https://indico.pnp.ustc.edu.cn/event/3672/contributions/26400/attachments/9829/15367/ML-Based PID at BESIII.pdf
https://indico.pnp.ustc.edu.cn/event/3672/contributions/26403/attachments/9790/15368/%E6%B9%96%E5%8D%97%E6%8A%A5%E5%91%8A.pdf
https://indico.pnp.ustc.edu.cn/event/3672/contributions/26401/attachments/9815/15369/STCF%E5%85%A8%E5%B1%80%E8%81%94%E5%90%88%E7%B2%92%E5%AD%90%E9%89%B4%E5%88%AB_%E6%B9%98%E6%BD%AD.pdf

Calibration highlights

D. Jiang, BESIlII CGEM microTPC calibration
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Z.Z. Lliang, STCF DTOF TO reconstruction
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H. K. Mo, STCF MDC simulation and reconstru
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https://indico.pnp.ustc.edu.cn/event/3672/contributions/26386/attachments/9745/15240/2025.7.3-CGEM microTPC calibration%E6%B9%96%E5%8D%97%E6%B9%98%E6%BD%AD.pptx
https://indico.pnp.ustc.edu.cn/event/3672/contributions/26388/attachments/9682/15255/STCF DTOF T0 Reconstruction.pptx
https://indico.pnp.ustc.edu.cn/event/3672/contributions/26387/attachments/9706/15172/STCF MDC Simulation and Reconstruction.pdf

Analysis techniques highlights

Y. Yang, STCF Rdata-Frame analysis framework
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https://indico.pnp.ustc.edu.cn/event/3672/contributions/26394/attachments/9851/15396/STCF RDataFrame analysis framework.pdf

Software framework highlights

STCF offline software provides mature
functionalities for detector simulation, digitization,
calibration and reconstruction ..., driving

T. Li, STCF core software status
Q. B. Zhang, STCF event display
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https://indico.pnp.ustc.edu.cn/event/3672/contributions/26390/attachments/9797/15316/Core_Software_Xiangtan25.pdf
https://indico.pnp.ustc.edu.cn/event/3672/contributions/26392/attachments/9854/15399/3-2025 STCF Event Display.pptx

Future: new HEP data analysis paradigm?

Dr. Sai project (based on LLM) aim to automate the HEP

data analysis

 Dr.Sai V2 is released (automation up to pre event selection)
» Analysis sequence translated (manually now) to a Domain
Specific-Language (DSL) and fed into LLM
« Facilitated by >600 physics results published at BESIII!

Lemssansty

K. Li, Al Assistant for HEP data analysis- Dr. Sai

Simulation: from parameters to data

v

Theory

] *u“’*

Generator

Detector

Driven by Dr.Sai

7 \ \
-

v,
‘ e

Statlstlcal analy5|s

Selections

Data

Reconstruction

<

Analvsis: from data to narameters
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https://indico.pnp.ustc.edu.cn/event/3672/contributions/26532/attachments/9786/15302/DrSai_STCF2025.pdf

Summary

« 21 talks covering basic topics in HEP event processing

« Advanced ML techniques are explored in different chain of event processing at STCF, BESIII...

» Tracking, PID, data analysis ...

« Complementary to traditional methods in particular phase space

« Tracking &vertexing, photon & °, PID,
analysis etc. has been much
consolidated at STCF

« STCF is in full swing for detector
optimization and physics simulation

BESTCF—EREE lab it =51 5.

Many thanks to our 21 speakers in

software parallel sessions!
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https://indico.pnp.ustc.edu.cn/event/3672/contributions/26400/attachments/9829/15367/ML-Based PID at BESIII.pdf
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