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The Super Tau Charm Facility



The future Super Tau Charm Facility
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Linac: 400m

Peak luminosity >0.5x10% cm2s? at 4 GeV 1 ab* data expected per year
Energy range E_,, = 2-7 GeV Rich physics program, unique for physics with ¢

Potential to increase luminosity & realize beam polarization quark and < leptons
Important playground for study of QCD, exotic
Total cost: 4.5B RMB

hadrons, flavor and search for new physics.




Physics requirements

< To achieve physics goals: higher event rate (400k Hz) and background
e Good efficiency and resolution for tracks (photon)

e Powerful PID between charged (neutral) particles

Process Physics Interest Optimizes Requirements
Subdetector
T — Knv,, CPV in the 7 sector, acceptance: 93% of 4r; trk. effi.:
JIW — AA, CPV in the hyperon sector, [TK+MDC > 99% at pr > 0.3 GeV/c; > 90% at pr = 0.1 GeV/c
D, tag Charm physics op/p =0.5%, 0y =130 um at 1 GeV/c
ete” - KK + X, Fragmentation function, B n/K and K/m misidentification rate < 2%
D, decays CKM matrix, LQCD etc. PID efficiency of hadrons > 97% at p < 2 GeV/c
T , T = YU, cLFV decay of T, /7 suppression power over 30 at p < 2 GeV/c,
Z:“_) uv " CKM matrix, If/QCD etc. EMOD " yr::[f)ﬁciencyr:)ver 95% at p = Il GeV/c
T — YU, cLFV decay of T, EMC Oc/E ~25% at E = 1 GeV
Y (3686) — yn(2S) Charmonium transition Opos ® Smmat E = 1 GeV
ete” — nn, Nucleon structure EMC+MUD PR |

Dy - K, n*n™ Unity of CKM triangle




Particles to detect at STCF

< Charged particles

e ¢ M, K, m, proton (p up to 3.5 GeV, most with p < 2 GeV, lots of particles with p < 400 MeV)

< Neutral particles

e y (energy coverage from 25 MeV to 3.5 GeV)

e KL, neutron (up to 1.6 GeV)

Charged particle momentum
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STCF detector system

RPC Scintillator

291 cm—»

20c¢
16 cm\&>
11(9.8) cm >
6(3.6) cm”

Performance requirements
» ITK:
o Material < 0.01X,, o, < 100 pm

» MDC:

o Material < 0.05 X,

o 0,,<130 um, o(p)/p < 0.5% at 1 GeV/c
o dE/dx resolution < 6%

- » PID:

o 30 mw/K separation, PID efficiency > 97% up to 2
GeV

» EMC:
o 0p<2.5%, g,,;~4 mm, g,~ 300 ps at 1 GeV

» MUD:
o u efficiency > 95% above 0.7 GeV with T - u
misidentification rate <3%




The Offline Software of STCF (OSCAR)



STCF Offline Software System

< The Offline Software of Super Tau-Charm Facility (OSCAR) is
designed for detector design, MC data production and physics
analysis at STCF:

e Applications: STCF specific application software
e Core software: common platform for the offline software

e External libraries and tools

<+ Core software are developed for common functionalities
e Event loop control (sequentially and concurrently)
e Detector data and event data management
e Common tools for data analysis

e To support efficient parallel and heterogeneous computing

<+ Some applications are ported from BESII!

___________________________

Applications

Generator Reconstruction

Simulation  Analysis  Visulization

Core Software

SNIPER EDM Data I/O

Geometry  Database  VertexFit

External Library/Tools
Podio Geant4 ROOT

DD4hep GenFit ~ CERNLIB

~
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Status of STCF Offline Software

< Dedicated Core Software System including the underlying framework, DM system, GMS
etc. are developed

< Full chain of detector simulation and physics object reconstruction has been built

< Physics analysis with full detector simulation and reconstructed objects is supported

< Parallelized simulation and reconstruction based on MT-SNIPER under developing

-

-

Event generation

Physics signal
beam background
physics background
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OSCAR Framework

Detector geometry
magnetic field
physics list,

user actions,

M.C. truth

Event mixing

/ Detector Simulation \
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processing
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Global PID,
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RDataFrame
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Core Software

Teng Li, Core Software of STCF,
Software & Computing Session, Jan. 17




Underlying framework: SNiPER

experiments and collider experiments

» Developed since 2012, very lightweight and flexible, supporting both non-collider

» Providing basic functions of event loop control, application interface, job configuration,
logging etc.

< Providing simple interfaces for building multi-threaded applications, thus supporting both
serial and parallel event processing with extension of SNIPER, Muster

and HERD (dark matter)

Event Loop J
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Task
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demmand
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Argorithm5

|

Sub-Task

Global
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Input Sve
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files

Input
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Output Sve

Input Stream

Global
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» Adopted by JUNO (neutrino), LHAASO (cosmic ray), nEXO (neutrinoless double beta decay)

Output Task

Output Stream

\% Preload 5
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[GlobaIStore\ { Muster Threads -\
Special I/O Svc
/ Event 1 //< : > | Worker Task
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Event Data Model (EDM) and Serial Event Data Management

< Very crucial and taking significant effect on performance of the event processing
<+ Developed STCF EDM based on podio, which is also adopted by EDM4hep

e Define event data and relationship between data object in YAML file
e Re-use MCParticle and ReconstructedParticle from EDM4hep as the core index

e Good support for multithreading

< Extended SNIPER data management system based on podio

TrackerHit = | o}
/TrackerPoint . ——— — Event loop
\ —

\

PIDHit ;”j == N | BeginEvtHdI I >

_ /PIDPoint |

5 2 \
\
| N\ \\
|2 e \é/""\\ly'i\ 3’:1\?:\4‘ WV ,.\\\
—_| ] \
= | = \

/ECALPoint =

MUCHit  _
/MUCPoint = ———— P | EndEveHdr |
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Parallelized Event Data Management

< Developed parallelized Event Data Management for parallelized event processing
e GlobalStore to cache multiple events (each within one data slot)

e Two dedicated threads for input and output respectively
e SNIPER Muster (Multiple SNIPER Task Scheduler) works as a thread scheduler

< Parallelized detector simulation and reconstruction are developed

% Track-level and algorithm-level parallelism are under R&D

speedup versus number of threads

R I T PR P PR N _
GlobalOutputAlg GlobalStore - Global Task - y=x
(th read) T Data | Data | Data | Data | Data | Data | Data I GeometrySvc ! SpeEd u p
A‘ S~ < Slot Slot Slot Slot Slot Slot Slot 1 1
\‘ - Detector :
Output \ " | Construction . :
data 1 SimFactory MasterRunMgrSvc I
Input ,/ condition ; I |
L > i AL ’ G4MTRunManager }‘ ----- i
N S o
GloballnputAlg ~ slot Yoo done - 9 -
(thread) condition condition e 3
‘\ ‘ I ______________________ :_ -l §
3 | | | MTAction pi—— iy . A
Condition Lock ‘* | | Initialization ' | STCFRunAction || DetSimMTAIg b
| | ' |
B N (= I i | ‘ |
y | MTPrimary i ool i SlaveRunMgrSvc «----- C
—— > noti Generator [ [
fy Workers I ACtiOﬂ i —— i G4WorkerRunManager : ,‘/
(thread) | I'| sensitiveDetector || | 4
[ ——— |
| L I Worker Task |

8
thread
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Detector and Event Display

*» A common geometry and event display system is being developed
e Based on Web3D technology and the open-source JSROOT
e 3D engine and graphic library based on Three.JS
e Using the Vue.js HTML5 development framework to implement the \Web interface

e Reducing 3D motion lag by the multi-threading capabilities of Web Worker framework

14



Detector Simultion



Detector Description
< The full STCF Detector is described with DD4hep

< Each sub-detector is implemented with a single compact file

< Very convenient to optimize detector geometry according to detector experts

16



Geometry Management System

< Developed geometry management system for all applications
e detector simulation, reconstruction and event display
e The version number is used for different design options

< Ensure consistent detector information between different applications with a single source
of detector description

e DDG4 for delivering detector geometry to Geant4
e DDRec for delivering detector geometry to reconstruction algorithms
e DDXMLSvc: the unified interface to DD4hep, including DDG4 and DDRec

T ——
STCF.xml|
. DDXMLSvc
ECAL - DDG4
VID v03.xml Sl Detector
W w sub-detectors
. .Xxm — Geometry —» DDRec
vO1.xml T voixml Information
f —» DDEve

Y —
Materials.xml Elements.xml



Detector Simulation Chain

< Full chain of detector simulation from generator to simulated information is built
< Providing flexible configuration for different purposes of detector simulation
e Generator for different physics topics i.e. Babayaga, KKMC, Phokhara, DIAG36, BBBrem ...

e Geometry for different detector design options

e User actions for recording MC truth information

DDXMLSvc DD4hep
—> Data flow
Detector
. ; G4Svc RunManager
D Al
Invoke Construction etSimAlg
PhysicsList SimFactory
Tl it
_____________ 1
Primary ! - I
GenAlg Generator : RunAction ! MBAELIE] _m
Action : EventAction 1
N | : ActionManager PIDAnaMgr —m
N ! TrackingAction | 1
! |
| - .
I SteppingAction : ECALAnaMgr —’m
|
|

ALYl MC Particles
Generator Generator Files e —

Sensitive Detector




Background generation and event mixing

Yupeng Pei, STCF beam background sim. and impl.,
Software & Computing Session, Jan. 16




moving to ‘realistic’ simulation

Background | Detector Background
Generation Simulation Database
Signal | Detector R o R Tractkmgt
Generation Simulation Mixing cconstructon
. Analysis...
: Parameterized|background mixing i
iy i : in each sub-detector separately -:
e o o o om om e o o e e e e e e e e am -
E Mixing in Geant4 |
| | o
{ Step Level i |
I o ! All Detector | Real Signal of
L (Point in OSCAR)
Digitization Detector

Raw Data
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Background Production

s Maximum event rate at STCF: 400kHz

e Maximum time window in sub-detectors : 1000 ns

e Probability of events overlapping in1000 ns: 32.9%

e Multiple physics events can exist in one event, i.e. pileup

< Main Backgrounds: Touschek, beam-gas, luminosity-related

Probability of physical signals overlap
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< Setup background simulation software and produced background data samples
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Ve

Event Mixing Algorithm

< Developed mixing algorithm based on multi-stream functions provided OSCAR

< Providing flexible configuration for event mixing

e Signal,eg. ete” —wwtn J/P(— ptu /ete)

—_

—

—
Bkg1 *-SubTask

Bkg2

_

.

SubTask

—
Signal SubTask demand

MultiStream
Task OUtpUt

trigger
on

e Backgrounds: Touschek, beam-gas, luminosity-related, reading from background database

e Underlying physics background: e"e™ — anything at 4.26 GeV

< Mixed data used for trigger simulation and optimizing of reconstruction algorithms

Strategy for event mixing
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tracking efficiency

Tracking via GNN noise removal

F Q::z:'o
Y

.ig.g..'-'iﬁi..lii.o
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T

w/o. noise mixing

w/o. noise remova |
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GNN+DBSCAN/RANSAC

o o o &

0.75 1.00
pt(GeV/c)
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Digitization

< Developed a unified digitization framework for all sub-detectors on OSCAR

< Each sub-detector implemented its digi. algorithms and produced the digi. information

< The reconstruction algorithms are under tuning with the digi. information as their inputs

Gaseous detectors:
OSCAR raw hit data

lonizing

Electron drift & diffusion

Induced signal

|
|
|
|
|
|
I Avalanche
|
|
|
|
|
|

Electronics influence, transmission & noise

OSCAR digi. data

Scintillator detectors:
OSCAR raw hit data

Optical-photon emission and transmission

Electronics effect

Waveform generate & fitting

Peak finding & T Q reconstruction

OSCAR digi. data

23



Tracking at STCF



STCF tracking system

< The baseline tracking system includes uRWELL-based

Inner Tracker (ITK) and Main Drift Chamber (MDC) %_—

® [TK: 3 layers, 0., X0, =100 um x 400 um

105 cm

e MDC: 48 layers, 0.4 it = 1207130 um scm

20cm

AN
16
11(9.8) m>

6(3.6) cm”

URWELL-based ITK

¢ WRWELL foil

3 layers of cylindrical i-RWELL inner tracker

(a) (b)

Scintillator

»

EMC

i,

PID (RICH)

>

1
. uoJ|
;

Figures from STCF CDR
(arXiv: 2303.15790)

wd /y€

~7 200
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STCF tracking landscape

Full simulation

Detector resolution smearing &
noise.hits merging

Hough Transform GNN based
ACTS Seed finding + Combinatorial
KalmanFilter in GentFit Kalman Filter for merged track fitting
for track fitting & finding

Track extrapolation

Vertex fit, PID (dE/dx, RICH/DTOF, MUC) ’

» Other tracking strategies based on and

Physics analysis



Tracking based on Hough Transform

2-D track finding

[ Global fitting(helix)
Hit selection

r —
Hough Transform?2 ]<::L Stz;zzx;s):'ts }

I
‘:r; ’ ‘:C ’ Histogram filling ‘:‘r: | Global fitting(circle)
} Hough Transform1 } Peak finding ] Hit selection

ﬁ 3-D track finding

[ Track fitting J

¢ MDC axial wire hits and ITK hits(x,y) are used to find 2-D track
¢ Bad quality hits belonging to a track candidate will be removed

¢ The trajectory is straight in the s-z space = similar to the 2-D tarck finding

27



Hang Zhou, Tracking Software for STCF,
Software & Computing Session, Jan. 16

Tracking performance of Hough Transform

dO, dz resolution of wt+

< >92% tracking performance event for mt with p; ..+ E
in [50, 100] MeV Sre 21 T
< Duplicate tracks removed using shared hits 812 5 |
info (<1% duplicate rate with p; > 200 MeV) | J—
0 pio(?\/le\ls)oo 0 100 200 300 400 psTo(clJVI . \;3)00
(o) 1 — 1.2
c pum—t— Q = . —= rem_rate>1
£ , 7+ efficiency +ald c m+ duplicate rate 4 rom rates0.9
é 0.8 + ew *g‘ U + rem_rate>0.8
— rem_rate>0.4
E i S o8|
= 06 - i .
% 0.6 |
g 0.4 i
> L 0.4
S 02} : N
Q 2
S UL w(3686) » ) put) oz —
w k‘l.l.u L L I B ETEEEE BN RN A . L T PR P P
001 50 1(1)0 1é0 2(1)0 3(1)0 3;)0 400 450 00 200 250 300 350 400 [ 4&130
pT(MeV) Truth pT(MeV) 28



Tracking based on ACTS

Application strategies of ACTS for STCF

TGeo based STCF geometry Root file for sim hits&particles
from DD4hep from full simulation
Extended ACTS Root reader&converter for
TGeo Plugin STCF sim hits

ACTS tracking geometry ACTS Measurement

\'//

ACTS space point converter | ACTS seeding algorithm

N

ACTS CKF algorithm

A
Ambiguity solving

A
Reconstructed tracks

Xiaocong Ai, ACTS app. for gaseous tracking detector,
Software & Computing Session, Jan. 16

Combinatorial Kalman
Filter (CKF)
(simultaneous track
fitting + finding)

Seeding
(find seeds using —
hits on ITk layers)

Figures from ACTS readthedocs
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https://acts.readthedocs.io/en/latest/tracking.html

Efficiency

Tracking finding performance with ACTS

< Above 99% efficiency for p; > 400 MeV

< 95% efficiency for pion with p; in [50, 100] MeV

» <0.5% duplicate tracks for pr < 130 MeV due to duplicate seeds for looping tracks
** Negligible fake tracks (<0.01%)

1.06 | T | LI (L B L LI N > I B L R I L RN LR R R 7 9 0'02:""""|""""" """" IR A ]
i (3686)— n'mJy(— ') % 1.08 \y(3686)—> nnJ/\p(—) u u) - & 0.018F W(3635)—> n nJ/q}(—> ll Ll)
- 1 = : 1 o F ]
104__ —0—“+ __ ‘% 106_— —— 0t — 80016:_ —— 7t _:
- W ] Yok v 3 So.o14f ™ -
102 . T 18 F ]
- ] 1.02[ 4 T oo012F =
' N E E 0.01F -
i ' i 0985 —— * 0 1 0.008F -
0.98}- - a3 1 0.006F e
I i 0.96 4 . - 3 E
0.96 — - ’ 0'0045 + 3
: ] 0.941- . 0.002F —
094_1 v v by s by by s by by o by Ly 1— 092_ ||||||| [N FREE I N losaalias | IR N . O: 1 ._‘_. L e e D A .
) 04 06 08 1 12 14 16 1.8 ) 005 01015 0.2 02503 035 04045 005 01015 02 02503 0.35 04 045
Truth P, [GeV] Truth P, [GeV] P, [GeV]

arXiv: 2301.04306
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Photon reconstruction



Reconstruction method

ez (TN

320cm
Crystal arrangement diagram

Visualized by DD4Hep

° Cluster (two photons)
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Peformance of ECAL reconstruction

% Position resolution is 4.9 mm at 1 GeV

< Energy resolution is 2.2% at 1 GeV

__10

X 9f

s 8

s 7}

o 5;—.

54
P

= 3:_— “ol ‘ :

W of . ..2%%% ¢ e a0 o e I
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< Good energy linearity between 25 MeV
- 3.5 GeV
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Bo Wang, ECAL Software for STCF,
Software & Computing Session, Jan. 17

[® STCF CDR
10~
5 s
1 | il M | )
0 1 2 3
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< Time resolution is 200 ps based on
waveform fitting
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> Tt/K separation based on PID detectors

PID at STCF >



PID methodology

*» Ultimately based on the difference of velocity between

particles!
TR+dE/dx electron id;n'if ication —
Cherenkoy
e = o
dE/dx R

0.1 1

10 100
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1000

D o e e T e

:

ast | | , .
1

40 -1\ A . L

35 |- ! : | | ! 182
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200 300 400 500 600 700 BOO 900 1000 1100 1200 1300
p (MeV)
S5 220
©
g4 : 200
o 45E 180
()]
£ 40 160
3 X 140
5 3K 120
§ 30 100
~{80
25 60
20 40
20
15 . P T 0
10 102

Momentum (GeVi/c)

35



PID detectors at STCF

Scintillator
** Cherenkov-based technology for PID detectors in | —
both barrel (RICH) and endcap (DTOF)
| // P,
igzm\ ’ 40 cm
11(9.8)cm/ —
6(3.6) cmY’ T A A ’5 - _";_‘_ T T T T T ?ﬁ'_“
ax=1050mm
Rmax=1040mm
33mm

Rmin=
Charge particl
o 570mm

THGEM + MM

18 MCP — PMTs
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RICH PID performance with likelihood method

* The photon collected in each anode pads follows the Poisson distribution, < Performance

Binlong Wang, RICH Software for STCF,
Software & Computing Session, Jan. 17

pdfin = Poisson (N, + 1073, avg;, + 10‘3,%, « K/m 3.36 separation up to 2.0 GeV/c
1073 bkg
numofyin lavgofy in ]Ievel « K/P 4.4G separation up to 2.0 GeV/c
* Likelihood of h hypothesis: |anode pad simulation
In Ly, = X% Inpdf; *** PDF generation based on Geant4 is very
, PDF of average photon number time-consuming. Cherenkov map based
* K separation: with different particle -
DLL = yPads | P4 in =rent partic on analytic method has been developed
¥ N arix assumptions is required

=10 =10
w w ]
= K—n :
-~ K—proton :
06 06 -
04 0.4 =
02 0.2 -
i
00 - e e 0.0 e | s SEE ST N

08 10 12 14 16 18 20 22 24 08 10 12 14 16 18 20 22 24 08 10

Eyoc(GeV) Odegree E,..«(GeV) Odegree

= proton—x

~&- proton—K
—d— proton—proton

12 14 16 18 20 22 24
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Polar Angle [deg]

Yutong, DTOF Software for STCF,

DTOF PID perfOrmance With timing mEthOd Software & Computing Session, Jan. 17

_ Vpe. _
Lp =1l;=¢ fa(TOF) * 0:;~95 ps by single photon-electron
signal bkg * 0;~50 ps by multi-photon-electrons
frn(®) = Gaus(TOF, .| TOF,yp,,0) + 0.05

* 3.950 /K separationatp = 2.0 GeV/c

LOF
cBhypo

where TOFpy,, =

401 491 598 573 568 565 564 438

436 435 561575 503 6.5 604 603 623 £.21 .36 5.75 524 453 A48
562 590 509 605 6.00 585 620 610 8.05 581 564 531 480 44
S8 580 504 500 576 563 612 508 585 545 S.59 5,16 481 4.0
483 S84 507 615 577 576 580 576 577 562 538 520 479 450
440 S50 508 SBS S84 550 508 S84 573 557 538 508 480 4.50.
490 578 579 591 566 554 508 563 542 544 559 510 408 482
481579 S0 576 562 542 541 538 532 538 517 5.02 470 454
438 557 564 579 562 536 513 526 5,36 513 494 4.58 472 447
ATH 556 554 558 540 535 5.48 527 527 514 5.05 500 477 463 428

Polar Angle [deg]
Polar Angle [deg]

445 529 542 515 534 500 524 520 511 504 500 453 480 448 427
442 501 541537 505 495 508 505 492 485 472 470 455 437

499 524 507 500496 510 496 485 454 470 470 A& 434

04 06 08 13 12 14 16 18 2 22 .24 0.4

06 08 1. 12 ¥4 1687 .48 2022 24 4 06 08 1
Momentum [GeV/c]

1.2 14 1.6 1.8 2 22
Momentum [GeV/c]

Momentum [GeV/c]
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polar angle [deg]

DTOF PID performance with imaging method

20 P

N 2. 10.16

Lp = pr(Npe) [1,5y fu(xi ti) 18 N ..
16

14 =~0.12

[y
N

Np.e.
ph(Np.e.) = ZPOissonh(n, Ne) X Fbkg(Np.e. = n)
n=0

0.08

0.06

fa(x,t) = Sp(x,t) + constpyg

Time [ns, 25 ps/bin]
=

0.02

Improve t/K separation ~4.7c,atp = 2.0 GeV/c

100 200 300 400 500 600
Channel

700 800

25} 25- 451 485 521 SM 54T 538 538 535 52 537 52 5N 500 AW 42 4N 4%
o A4 483 500 536 345 323 321 S50 SM 533 595 500 506 497 AW AT A8
t 398 o R || AP 300545 340 337 K32 531 5 536 307 51 440 495 447 AT6 48,
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DTOF PID performance with CNN method

Yucong, ML based PID for STCF,
Software & Computing Session, Jan. 17

<» A CNN (based on EfficientNetV2S) which utilizes both timing and spatial information of

the DTOF hits is developed

+** Test set accuracy : 99.46%

time

180

L
.
.
|

=140

0 100 200 300 400 500 600 700 800
channel

X-label: the hit position of Cherenkov photon by PMT
Y-label: the arrival time of Cherenkov photon by PMT
Value: the number of photons within this bin

Stage ‘ Operator ‘ Stride ‘ #Channels | #Layers
0 Conv3x3 2 24 |
1 Fused-MBConvl1, k3x3 1 24 2
2 Fused-MBConv4, k3x3 2 48 4
3 Fused-MBConv4, k3x3 2 64 4
4 MBConv4, k3x3, SE0.25 2 128 6
5 MBConv6, k3x3, SE0.25 1 160 9
6 MBConv6, k3x3, SE0.25 2 256 15
7 Convlx1 & Pooling & FC - 1280 1
10 # # + + + 4+ + + + + + + 4 + 4+ + + % + + 3
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> 0.6
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PID at STCF > PID based on global information!



Global PID method G e e . 17

<+ A global PID algorithm is developed based on ML and selected 45 features from all sub-
detector

e Tracker/dEdx/RICH/DTOF/ECAL/MUD

< Trained the ML model based on XGBoost for better separation power in different modes:
e/W/T/K/P; 1/K/p; e/m/K; 1/K; p/m

<+ The model and algorithm are provided for physics analysis within OSCAR

Feature importance
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Analysis tools at STCF



Vertex fitting

< The Vertex fitting and Kinematic fitting tools are developed based on the ones of
BESIII after some modifications according to STCF

® Two methods are used :Lagrange multiplier and Kalman filter

< Both are validated with STCF M.C. data and provided for physics analysis
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Vertex fitting

< The Vertex fitting and Kinematic fitting tools are developed based on the ones of
BESIII after some modifications according to STCF

® Two methods are used :Lagrange multiplier and Kalman filter

< Both are validated with STCF M.C. data and provided for physics analysis
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Summary

< STCF is an important and unique platform for probing physics at t-charm sector

< The STCF offline software system (OSCAR) is being developed based on SNIPER since
2018, and now partially based on Key4hep (podio, dd4hep, edm4hep)

« The core software is extended to meet requirements of STCF i.e. high luminosity

. The full chain of the event simulation+ background mixing + digitization+

reconstruction +analysis is built
. Ready to start physics analysis within OSCAR
< Future plan
o Optimization of recon. algorithms, especially with digitization information after event mixing

o Focusing on improving OSCAR’s computing performance to meet high luminosity requirements



Thanks for your attention !
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