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can DrSai help on XYZ studies
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Motivation
History and Status of DrSai

The first analysis with DrSai:

« Exclusive R value measurement at 1.9 GeV

Summary and outlook
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What is the purpose?
What are the input/output?
Setup tools or make a new one
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Traditional HEP analysis
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Motivation
* LLM is smart enough to build an Al N (Build and config tools)

partner for experts

oad
N=_/ \ﬁ>
* The Al partner designs and conducts \J,,"\{—_[ @

N x (Visualized results)

the entire workflow based on human Human
commands and feedback.

« Human-Al collaboration, free

humans from repetitive work DModeliel anil xepreserigd
using DSL
« Make analysis more efficient “ ' Automation of traditional N\
i L N procedures
. L . < [ooo >
&‘—/
i——[ == — = > i
Human representation
sualized 5 model
- A possible new direction: build a large data representation

\_ Human-Al collaboration ) : model and can bé aligned or integractetd wifh LL]\tflt
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History of DrSai v1

Developed based on open-source multi-agents framework: AutoGen.
Deploy workers to wrap-up the tools

Tested LLMs on intent understanding, orchestration, tool invocation, etc.

« Verified feasibility ®
- Human
R [
|
Modules =" | . : .
| - 1 -
G oukmse @D | . .
I Planne\ / arXiv Navigator
|
dialogue user settings I . : . (WI” include degMQMB)
histor ettings panel | ' I QLQLJ h@.t
Y ® gSettMgs 1 - = e 4 'pg»
" (module=BESII| Al) I I -Manager
, Coder /
1 & el e \ ______ |
I |
I(_Ll\/l models ) : . . :
s (module=Chat
‘ ! - - 1
thload files | Tester Charm 1
png, pdf...) | 1
Nl e e e e e e e e e e e — —m——————— -
y Introduction of Dr. Sai =
g Only for BESIII

More details in the talk at ICHEP2024
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https://indico.cern.ch/event/1291157/contributions/5889603/

History of DrSai v2

« Make BESIII analysis agent-based

 Analysis represented via DSL (preliminary)

Based on AutoGen framework

» Validated by re-measuring / BFs
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Decay Channel

Data Layer

MySaL
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Runtime Snapshot Storage
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Particle Spelling Variant Database

DSL Repository
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Interaction Layer
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Agent Layer
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Switchable LLMs
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Now we release DrSai v3

 https://code.ihep.ac.cn/liutong2016/DrSai_v3

 Industrial Al is developing fast, and works well
« Domain-specific agents seems no further necessary for HEP
* Drsai_v3: General-purpose Agent + skills

« SKill: turns Al's understanding into actionable, reusable capabilities.

» Portable: not tied to any framework or base model

» By default we use claude code + deepseek-v4-pro

« Maintainable: fix or debug through human-agent interaction
* Modular: each skill is replaceable

Physics results

R value measurement at 1.9 GeV

using DrSai

Working Group formed  Dr.Sai V1: Feasibility verified Dr.Sai V2: Protetype

Core team of ~20 established Core system setup and toolchains Capable of simple analysis through
to explore multi-agents integrated to verify basic technical fixed workflows. Validated via 10
architecture right after GPT-3 | feasibility. : re-measurement tests.

Now 2022 Jun 2023 May-Jun 2024 Jan-Mar 2025 Jun 2025

DrSai V3: Ready for analysis
Refactored. Internal testing phase.
Knowledge and expertise interpreted
into skills and [rSL-.

Jun 2026 Dec 2026

ChatGPT (GPT-3.5) Manus Claude Code 2.1 Ext@dnding to other

DeeoSeek-V2

exppriments
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Updates on DrSai v3

Based on AutoGen - General-purpose Agent + Skills

CPC 34, 421 (2010)

Skills: modular and reusable, knowing how to do

something, not just knowing about it

Events/(0.005GeV/c)

Use DSLs to represent the analysis pipeline

« A DSL-yaml as work "note”, updated as the work proceeds 806 005 oa0 OB om0 05 030
M_,-2m,(GeV/c?)

A DSL-ruby (HepScript) for more stable coding and help
arXiv:2605.01423
users check/confirm code logic

Nevt

GraphRAG: improve code generation

DrSai
« Take each class/package as a node by

« Define edges - contains, extends, depends

g
|
E

Agentic RAG: knowledge from previous work - strategy e B -

for new work

* Previous works are chunked by physical meaning
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Updates on DrSai v3

DSL-yaml as work "note": represent the analysis
pipeline
« Use existing work to extract knowledge for
preliminary DSL-yaml generation
« YAML format, parsed by LLM, high readability
» Interactive work, revisable at any time (manually or
via LLM).
« Finally obtain "note" that contain all the information of

this analysis
*  Write MEMO automatically
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Start a new analysis using DrSai v3

« Say “analysis with DrSai, see config.yaml|” [Eremaes

runBOSS_outdir: ./logR/proj
workarea: fworkfs2/bes/liutong2016/b : i Analysis/R

* Avyaml-like style configuration

confirm_mode: minimal
parallel: yes

» Or generate config.yaml via human-Al
InteraCtlon 5;'5Er‘r'—r'uby: yes
. . genB0SSCode: direct
. Conflg.yaml contains:
* Directories
mode: single
* Confirmation
* subAgents-parallel HE
« sysErr estimation i
« BOSS package generation : 1

» Physical processes

« Samples (data, incMC, list)
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Eg: rediscovery of (3900)in * =~ 5 * ~

* A demo with DrSai_v3.0.0, Continuously updated

[“SelecL ata=J/y with J/¢ — ptp "]

genDSL-pipeline

DSL-pipeline

[Ntuple making package]

package changer

if needed
updated package

emmmmmm .y

(aubmit jobs: data, sigMC, inc]\'lCJ

Ntuple file

[opt.imizal.i(;n-pipeline] z : 5 it . E o confirm
[optixnizatiuus, plotting ]7

fit-pipeline

signal yield

sysErr-pipeline

[systematical uncertainties }—
.
Skills

Input/Output
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Eg: rediscovery of (3900)in * =~ 5 * ~

* A demo with DrSai_v3.0.0, Continuously updated

[“SelecL ata=J/y with J/¢ — ptp "]

genDSL-pipeline

DSL-pipeline

[Ntuple making package]

package changer

if needed
updated package

emmmmmm .y

(aubmit jobs: data, sigMC, inc]\'lCJ

Cmam

Ntuple file

HTCondor jobs:

[opt.imizaLion-pipeline ] : ; 1 ; a ; . 41 ’ i iy

[optixnizatiuus, plotting ]7

fit-pipeline

signal yield

sysErr-pipeline

[systematical uncertainties }—
.
Skills

BOSS LT F p-

Input/Output
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Eg: rediscovery of (3900)in * =~ 5 * ~

* A demo with DrSai_v3.0.0, Continuously updated

["'Selecl. atx=J/y with J/

genDSL-pipeline

»utp "]

[lsace .84 81849
18700

1
B (KKMC + BesEvtGen)
[Ntuple making package] GeneratePsi flag GeneratePsi4260
CHSEnergy R G beanspread  Run_Low Run_High  Luminos
ThresholdCut 3.376 GeV 77,0,-3 - 51,0, -31981
Ana InputEcms 4.26 GeV

Decay card £ psi(4260)

0 ® o

DSL-pipeline

o

82

if needed

(aubmit jobs: data, sigMC, inc]\'lC]

Decay card /% /besfs5/groups/tauqcd/1iut/R/DSL/log_pipilpsi/dsl/decay_card_pipiJpsi_1

Ntuple file xs_user. dat

RunIdList

[opt.imizaLion-pipeline ]

[optixnizatiuus. plotting ]7

fit-pipeline

signal yield

sysErr-pipeline

[systematical uncertainties }——
.
Skills

MC jobs: sim-rec-ana

4.25795 ©.001329 I

Chat about this

rag-syserr
combine

Input/Output p— .
E1+—EXYZHY%, 2026-07, =




Eg: rediscovery of (3900)in * =~ 5 * ~

* A demo with DrSai_v3.0.0, Continuously updated

[“SelecL ata=J/y with J/¢ — ptp "]

laude Code

genDSL-pipeline

DSL-pipeline

[Ntuple making package]

package changer

if needed
updated package

emmmmmm .y

(aubmit jobs: data, sigMC, inc]\'lCJ

Ntuple file

[opt.imizaLion-pipeline ]

[optixnizatiuus, plotting ]7

fit-pipeline

signal yield

sysErr-pipeline

[systematical uncertainties }—
.
Skills

Input/Output

Ft+—EXYZd%, 2026-07, ==FH



Eg: rediscovery of (3900)in * =~ 5 * ~

* A demo with DrSai_v3.0.0, Continuously updated

[“SelecL atx=J/y with J/

»utp "]

genDSL-pipeline

number of hits

DSL-pipeline

[Ntuple making package]

package changer

updated package

(aubmit jobs: data, sigMC, inc]\'lCJ

if needed

Vemmmm -

Ntuple file

[opt.imizaLion-pipeline ]

[optixnizatiuus, plotting ]7

fit-pipeline

signal yield

sysErr-pipeline

[systematical uncertainties }—
.
Skills

bk BUTO

* main

Input/Output
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Eg: rediscovery of (3900)in * =~ 5 * ~

* A demo with DrSai_v3.0.0, Continuously updated

[“SelecL ata=J/y with J/¢ — ptp "]

genDSL-pipeline

YAML
DSL-pipeline

|
— Data

— Signal MG
— Inclusive MC

[Ntuple making package]

package changer

Events ! (0032 rad)

if needed
updated package

emmmmmm .y
e ——

amm -

[aubmit jobs: data, sigMC, inc]\'lC)

Ntuple file

[opt.imizaLion—pipeline ]

[optixnizatiuus, plotting ]7

fit-pipeline

signal yield

chisgdC R4

sysErr-pipeline

[systematical uncertainties ]——
.
Skills

]
InputIOutput] — -_ - R i
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Eg: rediscovery of (3900)in * =~ 5 * ~

* A demo with DrSai_v3.0.0, Continuously updated

[“SelecL ata=J/y with J/¢ — ptp "]

genDSL-pipeline

YAML

DSL-pipeline

— |+ SaEm

max RM(pi} aa

[Ntuple making package]

package changer
if needed

updated package

emmmmmm .y
e ——

LR i3 .2

[aubmit jobs: data, sigMC, inc]\'lC)

Ntuple file

[opt.imizaLion—pipeline ]

[optixnizatiuus, plotting ]7

fit-pipeline

signal yield

sysErr-pipeline

[systematical uncertainties ]——
.
Skills

Input/Output
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Eg: rediscovery of (3900)in * =~ 5 * ~

* A demo with DrSai_v3.0.0, Continuously updated

[“SelecL ata=J/y with J/¢ — ptp "]

mumu.png X

genDSL-pipeline

+r(6) << endl; TIRREE
2 (r.Get()) 4 X & fit maxRM_ee_mumu.png root/dr...
cout << “"chi2/ndf = " << r->Chi2() << "/" << r->Ndf() << " " << r->Chi2()/r = LOG_PIPIJPSI [SSH: AILOGIN]
->Ndf() << endl;

e Bash(root -1 -gq -b fit_maxRM.cxx 2>&1) Signal region

DSL-pipeline
Processing fit_maxRM.cxx. .. € =
< Signal region tota C N. =19 +0 - ¢ Data (signal region)
[Ntuple making package ] Sideband total: 920 M:I 4 5615 0.0027.GaV —— Total fit
=3. +0. —— BW signal

=100.0 +0.1 MeV [T Non-J/y bkg (sideband)
x%ndf = 727.4/46 = 15.81

package changer

if needed
updated package

emmmmmm .y

(aubmit jobs: data, sigMC, inc]\'lCJ

Ntuple file

[opt.imizaLion-pipeline ]

[optixnizatiuus, plotting ]7

fit-pipeline

signal yield

sysErr-pipeline

update fit

2 X (drsai) [liutong2016@beslogine®s draw_pipilpsiAlg]$cd fit/
kA% (drsai) [liutong20l6@beslogin@e5 fit]$ls
fit_maxRM.cxx fit_maxRM_ee_mumu.pdf f:
[systematical uncertainties }— 5 B 5 300 MeV) . = (drsai) [liutong2@l6@beslogin@es fit]$catr
(drsai) [liutong2016@beslogin@@5 fit]$vi
fit_maxRM.cxx fit_maxRM_ee_mumu.pdf fit_maxRM_ee_mumu.png
(drsai) [liutong20l6@beslogin@es fit]$vi fit_maxRM.cxx

s ki I Is ———— . —————— (drsai) [liutong2@16@beslogin@e5 fit]$ll

-rw-r 1 liutong2016 physics 12541 May 21 ©7:20 fit_maxRM.cxx
»» auto mode on t ) 1 liutong2016 physics 20485 May 21 ©7:20 fit_maxRM_ee_mumu.pdf
X 1 liutong2016 physics 29044 May 21 07:20 fit _mumu. p:
(drsai) [liutong2016@beslogin@@s fit]$D

<@ 1

I n pUtIO Utput B ©080 4o X SsH:ailogin éo
E+—EXYZHiT4, 2026-07, =FH
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Eg: rediscovery of

(3900) in *

* A demo with DrSai_v3.0.0, Continuously updated

[“SelecL ata=J/y with J/¢ — ptp "]

genDSL-pipeline

DSL-pipeline

[Ntuple making package]

package changer

if needed
updated package

emmmmmm .y

(aubmit jobs: data, sigMC, inc]\'lCJ

Ntuple file

[opt.imizaLion-pipeline ]

[optixnizatiuus, plotting ]7

fit-pipeline

signal yield

sysErr-pipeline

[systematical uncertainties }—
.
Skills

Input/Output

< SSH: ailogin

hew A meeting.tencent.com — To exit full screen, press | Esc ‘

B L.
=
—

- o

»» auto mode on
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LOG_PIPLJPSI [SSH: AILOGIN]

ide

pi: "momentum less than @.7 GeV/c"
- e: "momentum larger than 1 GeV/c, EMC deposition larger than @.8 Ge

- mu: “momentum larger than 1 GeV/c, EMC deposition less th
kmfit
- var: 4C
setting: setChisqCut(200,0.005)
- var: 5C (4C, M_jpsi)
setting: setChisqCut(9999,0.605)

mumu g g: 1 Opéﬂt i ClD u n C e rta i n t ig@ S

Bronchii 1 isq4C , strategy: FoM, default: (e, 26l Nbin_r
egion: "100, (©,200)"}

ecommended.by.RAG.,

: polarAngle_pim, optimize: False, strategy: FoM, default: (-0.8

theta:
- {var: openAngle_pip_pim, optimize: False, strategy: FoM, default: (-
99,99)}
Mass:
- {var: "Mjpsi: p4_mup + p4_mum", optimize: False, strategy: FoM, defa
ult: (3.09,3.11), Nbin_region: "1€e, (3.,3.2)"}
RM_pi:
- {var: "maxRMpi: max(RM(pi+), RM(pi-)), ecm .25795", optimize: Fals
e, strategy: FoM, default: (3.6,4.2), comment: "diagnostic only, NRM=100(3.6
+4.2), sideband defined as (3.05,3.68)U(3.12,3.15)"}
Tk

systematic_uncertainties:

result:

. (drsai) [liutong2016@beslogin@es gen_ds1]$[|

X SSH: ailogin
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Eg: rediscovery of

(3900) in *

* A demo with DrSai_v3.0.0, Continuously updated

[“SelecL ata=J/y with J/¢ — ptp "]

[Ntuple making package]

if needed

genDSL-pipeline
YAML
DSL-pipeline

(bubmit jobs: data, sigMC, im:]\'lC]

Ntuple file

[opt.imizaLion—pipeline ]

[opti[nizatiuns, plotting H

fit-pipeline

signal yield

sysErr-pipeline

[systematical uncertainties ]—

[

Skills

[ Input/Output

)
)
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4 arargpar 1=

for data 1n the J /v signal region (dots with error bars), data in the J;

W

sideband region (shaded hi*

o (300, fo{950) and non-resonant s amplitodes (red dot-dashed histograms). The pink blan

Z- (3900 signal with arbitrary normalization,

—4- Dala

— Tatal fit

---- Bachkground f1
== FHEF MG

[ EREEE

k.
=]
o

-

T

4

80k

Events / 0.01 GeV/c?
P

3.7 3.8 3.9 4.0
Mra(TiJry) (GeV/C?)

FIG. 4: Fit to the My, :_',T+ S A distribution as deseribed in the
text. Dots with error bars are data: the red solid curve shows the total
fit. and the blue dotted cwrve the background from the fit: the red dot-
dashed histogram shows the result of a phase space MC simulation;
and the green shaded histogram shows the normalized J /> sideband
cvents.

between the MC and measured mass resolutions of the J /4
and /¥ gignals. We find the ditference is 1.0 MeV in the
width, and 0.2% absolute in the production ratio, which are
taken as the systemalic errors, Assuming all the sources of
systemnatic uncertainty are independent, the total systematic

o dn A GV AR AT L i VWA REAT Lot il i AT S04 L
S
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quark. Similar studies
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The first analysis with DrSai: R@1.9 GeV

PRD 97, 114025 (2018)

Channel | This work (KNT18) | HLMNTI1 [9] [ Difference
. Chiral perturbation theory (ChPT) threshold contributions
* Exclusive R value measurements at 1.9 GeV 012001 012001000
A o 0.87 £0.02 0.87 & 0.02 0.00
] . ) . ata—al 0.01 £0.00 0.01 = 0.00 0.00
» Difference between inclusive and exclusive results T LS e
Data based channels (/s < 2 GeV)
oy 4.46 £0.10 4.54 +0.14 ~0.08
ata 502.99 + 1.97 505.77 + 3.00 ~2.78
mhr—gl 47.82 +10.89 47.51 £ 0.99 0.31
atrpta 15.17 £0.21 14.65 £ 0.47 0.52
F “"r{I 19.80 £0.79 20.37 £ 1.26 —0.57
(2n*2n—r AT = 1.08 £0.10 1.20 = 0.10 —-0.12
3n+3r- 0.28 +0.02 0.28 + 0.02 0.00
(27* 2727 0o 1.60 £0.20 1.80 £ 0.24 ~0.20
KtK- 23.05 +0.22 22,15 + (.46 0.90
KIKY 13.05 £0.19 13.33 £ 0.16 ~0.28
= = KKr 2.80 +£0.12 2.77+0.15 0.03
L . PP thr Preliminary Signature Final states (preliminary, published) KK2m 242£0.09 3.31+0.58 ~0.89
- . . o e — ol 0.70 £0.02 0.69 % 0.02 0.01
d . ¥ . || < I 2 charged wtn,KTK™, KsKL, pp nrtEe 1.32 £0.06 0.98 + 0.24 0.34
sl . ll/t| o 2 charged +y's wtn -y, n e wl, ntn n, K K-n°, KYK 1, KiK;n", (rt = 1%)no w 0.63 £0.15 = 0.63
- o = FE o e M b e M 50 oS n2rton- 0.11 £0.02 0.11 £ 0.02 0.00
B Ui iR B — P R X FRR W o 8 B R e 0.31 £0.03 0.42 + 0.07 -0.11
4 charged wraTE R K KGR IRy, KoKt w(= m0y)x® 0.88 +£0.02 0.77 £ 0.03 0.11
i KKt o 0.45 + 0.04 0.46 + 0.03 —0.01
¢ = unaccounted 0.04 £0.04 0.04 £ 0.04 0.00
A | = sNDicolsneu 4 charged +y's ntrntn nl, ntr oy, ntn o, ntn et n0n0 on® 0.42 £0.10 = 0.42
KK~ n,KTK w n(= npp) KK, 4ire 0.01 £0.01 . 0.01
B i P 3T = 7 0.07 +0.00 0.06 =+ 0.00 0.01
: 6 charged ntnatnntnT, KK¥ntntn~, KKt PP 10610 107 L.0.02
Data from 2019-2022 A Yy2(1978) - — T ‘ ll.(]h:!: ,QI . [,Ehft[.l] —-0.01
s L 6 charged +¥'s 3t )m Estimated contributions (/s < 2 GeV)
42 omts luminosity 300 pbl | exctusive I 30 g 0.53 £0.05 0.60 = 0.05 —0.07
, p N y N .p L = Heut sl ny,ny, m°ny, mony, wim my, wiany (470 0.25+0.25 0284028 | —0.03
Other nn,n' e e-' e e_ KKin 0.08 £0.03 0.08 £+ 0.04 0.00
1 85 1.9 1.95 2 F 077 w(— npp)27 0.10 £0.02 0.11 +0.02 ~0.01
(s, GeV Rare decays n', D*(2007)°,f,(1285) w(— npp)3m 0.20 + 0.04 0.22 + 0.04 ~0.02
. w(— npp) KK 0.01 £0.00 0.01 = 0.00 0.00
CMD-3 anaIySIS prt 20 0.11 £0.05 0.11 £ 0.06 0.00

F+—EXYZihJ%, 2026-07, &FH



The first analysis with DrSai: R@1.9 GeV

 Exclusive R value measurements at 1.9 GeV

rcharge-0 ||

« Difference between inclusive and exclusive results o

* Neglect small processes, still >30 channels, an excellent scenario for DrSai
| oo | W ccewes [ W ccheees ||

* Codes are generated with 2 o o 028
subAgents simultaneously - . — e
- Strategies are suggested by tee SRR -2 S8 0028
+ =40 20t 0) ~0.11 ()0 <<3( * 7)~0.28
RAG o = S BAM-229, BAM-346 *T2( ) <<2( * 7) ~0.11
0 BAM-00672 to k0 3 ~0.08 0+ o+ - 3 ~008
* Only human-Al interaction, no . - to+-00 g+ 5028 0% -0 <0.08
*=0 BAM-376, BAM-655 *=2=000 <3( * 7)~0.28 o=+ = <0.08
manual coding! . oo BANL229. BAM-345 ce i 00+ -+ <<a( * ~028
+-000 3 ~0.08 0 BAM-376, BAM-655 00x =+ -0 <<3( * 7)~0.28
* o dom. 0+ 0 QO » === <<2( * ) ~0.11
00 0 =+ 00 3 ~0.08
00 BAM-376, BAM-655 0x 000 <3( * 7)~0.28
0.0 00 0 +
00000 3 ~0.08 00 + —
00 00+ -0 3 ~0.08
00+ -00 <0.08
DO+=00€ <0.08

E+—EXYZiHd4£, 2026-07, $3FH 00 - <0117




The first analysis with DrSai: R@1.9 GeV

 Exclusive R value measurements at 1.9 GeV . and cross-feed

cross feed Fi =1

KpKm:9@.78%(90,78@) - pippim:85.44%(85,441) -
KpKmpi@:0.49%(492)

gammapie 66.91% | gammaeta:5.92%(5,928) - KpKm:1.91%(1,967) -
pippim:1.75%(1,75@)

 For each exclusive selection:

gammaeta 57.16% | gammapi@®:9.27%(9,268) - Kpkm:2.01%(2,@12) -
pippim:1.86%(1,859)

° o -_ —— i
, , KpKm 84.03% | dimu:21.29%(21,291) - KpKmpi®:5.54%(5,544)
KpKm2pi@:@.39%(398)

’ SeIeCt a” eXCIUSive Channels SimUItaneOUS|y’ Kpkmeta 16.87% | KpKm:47.81%(47,814) - KpKmpi®:24.65%(24,649)
KpKm2pi®:8.74%(8,744) S
consider cross feed natually !

KpKm:34.67%(34,666) - pippim:34.15%(34,149) -
KSKLpi@:8.52%(8,515)

pippim:35.85%(35,847)

KSKL2pie 27.74% | KSKLpi®:39.69%(39,686) - KSKL:38.66%(
KpKm:37.47%(37,472)

KSKLeta 18.46% | KSKL:39.49%(39,488) - KpKm:38.70%(38,697) -
pippim:38.49%(38,498)

KSKLpie ‘ 34.20% | KSKL:46.18%(46,183) - KpKm:36.08%(36,082) -

isospin sym.

S+—EXYZFRTL, 2026-07, =51 R value



Peak luminosity (cm™2s™")
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DrSai for charmonium(-like) study

Fully automatically repetition with a complete DSL

* No human-Al interaction

» repeat/update analysis with BESIII's upcoming XYZ-scan points, Bellell's increased

statistics ...

Upgrade BEPCII
(BEPCII-U)

N\,
/ )
II
e ~ ‘ 3xLggpcn

J"‘\\-

BEPCII

= - [N
w 15} v (=]

Total integrated Weekly luminosity [fb~!]

o

2.0 3.0 4.0 5.0
Ecm (GeV)

Integrated luminosity

{ = [ Lrecordeadt = 0.914 [ab™1]

W Recorded Weekly 1

0.8

Total integrated luminosity [ab™!]

5.6

PRD 113, 112010 (2026)

ete”™ » K*K™)/y via ISR:

¥(4230) Y(4500) Y(4710)

Bellegl! IL =42 Iq '

(from Sen Jia’s talk)

% Belle (b)

I Betlen
1 Belle+Belen

IO_—

e

Spom (("“'C’ _)K+K-wa) (Ph)

Z Hiu}inhlﬂi IM* | lihlm;;

PRL 131, 211902 (2023)
8 __ 7 BESIII (2022) ¢4 This work — Fit result
[ - Y(4230) Y(4500) < Y(4710)

6? 1 q\ BESTI
j\ﬁ/ \ﬂ\u

0 U T L S _..._.....:_ B it e ey

I\J

Dressed Cross Section (pb)
.1:..

4 4.5 5 55
(s (GeV)
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* No clear signals were observed at Belle Il.

* More data are needed.

BT—EXYZHYS

, 2026-07, =bH

ee” — ppJ)/Y via ISR:
The cross section for e*e™ — P.p is estimated
to be 5 0(0.1 pb) [PLB 872 (2026) 140007].
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DrSai for charmonium(-like) study

« A set of exclusive analyses, to search for

unknown decay modes, and to improve the

(a)

precision up to the current experimental

IR I P T L0 Y )
HLE LML LA

sensitivity limits.

3.5 3s 3.53
M{3in 7 m") [GeVic?]

« Br( -lighthadrons) to be (8.8 = 0.8)% and (48
*+ 7)% with the perturbative QCD(PQCD) and

non-relativistic QCD (NRQCD) [PRD 65, 094024 (2002)]

« Br( - ggg) =57% based on QCD calculations

[PRD 66, 014012 (2002)]

SET—EXYZHid%, 2026-07, =fH

1
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Pull
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Pull

Pull

PRD 109, 072018 (2024)
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DrSai for charmonium(-like) study

More complex jobs:
PWA

With amplitudes written with Al

Based on available PWA packages

Build ML-based selection, no need of
the knowladge of ML

Build user-friendly skills

To improve efficiencies of /

SET—EXYZHid%, 2026-07, =fH

Score Distribution by )(psi Decay (prob > 0.6, 225817 candidates)

0.65 070 07s HE.1e] 0.35 [ X=1v] 095

8 3
Fredicted Probability

=L * 7/ training




Summary & Outlook TERIE P BRIl

27 20268£5H218 (AW)
£ 9:00-12:00 T4 14:00-17:00

EEl it=2i8c305, REAI3012UE
FE103EINE

* We release DrSai v3: General-purpose Agent+DSL+Skills+RAG ARSI 64477750

» https://code.ihep.ac.cn/liutong2016/DrSai_v3

« Training: May@IHEP, Aug.@Shenzhen
Machine

- Al partner and agent-based analysis is being realized today Pe. S hfirgjng
* Only human-Al interaction, no manual coding .
* Fully automatically repetition
« Developing agents to replace more human-Al interactions.

* 10~30 CNY per channel (deepseek-v4-pro)

» Ability is tested, the first analysis is ongoing

Thank you!



