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Outline

Motivation
DrSai

Start a new analysis with DrSai
« Ademo: rediscovery of Z.(3900) inete™ > ntn~ ] /Y

« The first analysis: exclusive measurement for R@1.9 GeV

« More analysis with DrSai

Summary and outlook
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Motivation
« Traditional HEP analysis: driven by expert BESGIHEEUNRTEINIE
« What is the purpose?

® ;
« What are the input/output? \g_-_l/: <:

« Setup tools or make a new one

* Monitoring & test N x (Visualized results)
« What is the next step?

Human

« Too many complex, empirical knowledge!

Detector DAQ - . —
L ) L ) Reconstructio ‘ Selection » Statistical
- ~ . — — . n S analysis
Simulatio
Generator n

Traditional HEP analysis
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Is LLM smart enough? YES!

Al partner for experts

DrSai

Motivation

N x (Build and config tools)

M_/
Al holds repetitive work

Human holds physics knowledge Human

More efficient analysis ! N x (Visualized results)

DrSai v1, talked in ICHEP2024
Modelled and represented
DrSai v2, published in arXiv:2604.22541 using DSL

&t =

Human

DrSai v3, current version

\ Human-AI collaboration

J
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LLM is smart
enough !

Automation of traditional

procedures

— 58

’U

Data
representation
model

Data

A possible new direction: build a large data representation
model and can be aligned or interacted with LLM


https://indico.cern.ch/event/1291157/contributions/5889603/

How we built DrSai v3

* Drsai_v3: General-purpose Agent + skills

Skill: turns Al's understanding into actionable, reusable capabilities.
Portable: not tied to any framework or base model

Maintainable: debug through human-agent interaction

° " i .
Modular: skills are replaceable v2: based on AutoGen v3: General-purpose Agent + skills
— Catentater Physics results
Host R value measurement at 1.9 GeV
,—\ ’—‘ using DrSai
Working Group formed Dr.Sai V1: Feasibility verified Dr.Sai V2: Protetype DrSai V3: Ready for analysis
Core team of ~20 established to Core system setup and toolchains Capable of simple analysis through Refactored. Internal testing phase.
explore multi-agents architecture integrated to verify basic technical fixed workflows. Validated via 10 re- Knowledge and expertise interpreted into
right after GPT-3 feasibility. _ measurement tests. | skills and DSL.
Nov 2022 Jun 2023 May-Jun 2024 Jan-Mar 2025 Jun 2025 ‘ ‘ Jun 2026 Dec 2026
I L
Manus Claude Code 2.1 Ext¢nding to other experiments

ChatGPT (GPT-3.5)

DeepSeek-V2

DeepSeek-V4



How we built DrSai v3

» Drsai_v3: General-purpose Agent + skills CPC 34, 421 (2010)
» Skills: modular and reusable, knowing how to do “‘%
something, not just knowing about it g
« Use DSLs to represent the analysis pipeline :
« DSL is a computer programming language of limited oo om 010 °"114w°.'|§§np(éiiu§j}° ;

expressiveness focused on a particular domain
« ADSL-yaml as work "note”, updated as the work proceeds

« A DSL-ruby (HepScript): more stable coding, help users

check/confirm code logic aiv:2605.01423

Nevt

 GraphRAG: improve code generation

» Agentic RAG: knowledge from previous work — strategy broal

for new work

.15 2.2 225 2.3
M, (GeV/c?)
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How we built DrSai v3

 GraphRAG: improve code generation

For complex, un-open-source HEP software

« Currently applied on ROOT

Take each class/package as a node
Define edges - contains, extends, depends

Extract the connections to a large graph
« Total nodes: 48813
« Total edges: 170619

Obvious improvement

Further improved with Error-Aware RAG

» Applied as a skill to DrSai

- Total nodes: 47851
- Total edges: 163795

- REPO nodes: 1 | - PACKAGE nodes: 2609 | - FILE nodes: 19347
- TEXTFILE nodes: 5255 | - CLASS nodes: 20639

Significant improvement

B Codegraph RAG

27.3% tp 35%

B AfterXive rounds of error feedback
58.33% to 69.33%

B Error RAG
69.33% t0 [73.67%

Design tutorials as skills (To be
M tested)
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How we built DrSai v3

Agentic RAG: knowledge from previous work — strategy for new work

Previous analyses at BESIII are chunked by physical meaning
« Selection, optimization, systematic uncertainty, etc.

» Define metadata for each analysis

@ Without RAG-skills (i) With RAG-skills

» Different triggers for Grep and RAG 100

User can ask the previous analysis details, eg.
80
* How to select xxx ?
* How to deal with xxx systematics ? °
* How to suppress xxx background ? 0
Applied as a skill to DrSai :
0 -

Contains BESIII Internal Knowledge
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How we built DrSai v3

DSL-yaml as work "note"
» Use existing work to extract knowledge for preliminary
DSL-yaml generation
 YAML format, parsed by LLM, high readability

* Interactive work, revisable manually or via LLM

-> pip pim 1/psi, 1/psi -> ep em

» Finally obtain a "note" that contains all the information

of this analysis B
«  Write MEMO automatically
* Repeat the analysis

e Shift to similar works

Quantum Computing and Machine Learning Workshop, 2026-08, ;&I



How we built DrSai v3

» HepScript: a ruby-based DSL (DSL-ruby)

« Closer to executable code: more stable Five-Step Pipeline

coding, easier logic review step0 | Parse input
e A Systematic uncertainty workflow based on HepScript .rb (Mode A) or NL description (Mode B) = Component Summary
HepScript '

Step 1 Formula-first reasoning

Write formula - trace variables - enumerate operations (Pass 1) - RAG audit (Pass 2)
-» syst_reasoning.md

|
Human < Steps2-3 = Manifest + checkpoint
H uman \1, YAML recards every uncertainty & its estimation method - Analyst reviews & approves
before sub-agents proceed
J DSL-yaml .
Step 4 Directly cited lookup
DSL-yamI or \L Sub-agents look up values of directly cited uncertainties from the RAG database
‘1' DSL-ruby —
|
S cri ptS \l: Step 5 Sub-agent evaluation
Scri ptS girll:rate ROOT macros for estimating the remaining (Cat-2—4) sources = uncertainty

Quantum Computing and Machine Learning Workshop, 2026-08, ;&I



Start a new analysis using DrSai v3

« Say “analysis with DrSai, see config.yam|”  [Erraees

runBOSS_outdir: ./logR/proj
workarea: fworkfs2/bes/liutong?2016/boss713/workarea/An

« Avyaml-like configuration

confirm_mode: minimal
parallel: yes

* Prepare based on the example

sysE

« Or generate via human-Al interaction sysErr-ruby: yes

genB0SSCode: direct

« config.yaml contains:
» Directories
- Confirmation e e
* subAgents-parallel iz Rvalue

» sysErr estimation

m
=
t o+
]

EREIE

« BOSS package generation

E=3

* Physical processes

« Samples

Quantum Computing and Machine Learning Workshop, 2026-08, ;&I



12

Eg: rediscovery of Z.(3900) inete” » ¥ n™ ] /Y

A demo with DrSai_v3.0.0, Continuously updated

[“Select ata=J/¢y with J/¢ - ptp ]

genDSL-pipeline

conf

DSL-pipeline

[Ntuple making package ]

package changer

updated package

[sul)mit jobs: data, sigMC, incMC ]

if needed

smmmmmm——-

Ntuple file

[optimization-pipeline ]

[oplinlizatious, plotting }—

fit-pipeline

signal yield
sysErr-pipeline

(systematical uncertainties ]——
.
Skills

Input/Output

Quantum Computing and Machine Learning Workshop, 2026-08, ;&I
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Eg: rediscovery of Z.(3900) inete” » ¥ n™ ] /Y

A demo with DrSai_v3.0.0, Continuously updated

[“Select ata=J/¢y with J/¢ - ptp ]

genDSL-pipeline

DSL-pipeline

[Ntuple making package ]

package changer

updated package

cemmmmm--

if needed

smmmmmm——-

[sul)mit jobs: data, sigMC, incMC ]

Ntuple file

t HTCondor

[optimization-pipeline] i ] X : ; ; I5 LT 5]

[oplinlizatious, plotting }—

fit-pipeline

signal yield
sysErr-pipeline

(systematical uncertainties ]——
.
Skills

Input/Output

Quantum Computing and Machine Learning Workshop, 2026-08, ;&I

e - TN

jobs:




Eg: rediscovery of Z.(3900) inete” » ¥ n™ ] /Y

* A demo with DrSai_v3.0.0, Continuously updated

[“Select ata=J /¢ with J/¢p - ptp )

genDSL-pipeline

sim+rec+ana

algname pipilpsi_ee

DSL-pipeline

B IC + BesEvtGen

[Ntuple making package ] X GeneratePsi flag GeneratePsid260

w Run_High Luminos

CMSEnergy 4.26 GeV
if needed ThresholdCut

Ana InputEcms

[sul)mit jobs: data, sigMC, incMC ]

Ntuple file

optimization-pipeline e e . . .
. T . ~ it it MC jobs: sim-rec-ana
[oplixnizatious, plotting )— S

_L &

ecay_card_pipilpsi_1

R EHEHIL S BUE R pipidpsi_ee MC fENLIF{RAE?

fit-pipeline

signal yield
sysErr-pipeline % il it = 4.25795 0.001329 ||
4. Chat about this

(systematical uncertainties ]——
.
Skills

- "list_dataPoints™

> SSH: Ixlogin > SSH: idogin

Input/Output

Quantum Computing and Machine Learning Workshop, 2026-08, ;&I
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Eg: rediscovery of Z.(3900) inete” » ¥ n™ ] /Y

A demo with DrSai_v3.0.0, Continuously updated

[“Select ata=J/¢y with J/¢ - ptp ]

genDSL-pipeline

DSL-pipeline

[Ntuple making package ]

package changer

updated package

[sul)mit jobs: data, sigMC, incMC ]

if needed

smmmmmm——-

Ntuple file

[optimization-pipeline ]

[oplinlizatious, plotting }—

fit-pipeline

Hb sUto mode on

signal yield
sysErr-pipeline

(systematical uncertainties ]——
.
Skills

Input/Output

Quantum Computing and Machine Learning Workshop, 2026-08, ;&I
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FETRAT
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Eg: rediscovery of Z.(3900) inete” » ¥ n™ ] /Y

* A demo with DrSai_v3.0.0, Continuously updated

[“Select ata=J /¢ with J/¢p - ptp )

genDSL-pipeline

number of hits

DSL-pipeline

[Ntuple making package ]

package changer

updated package

if needed

T ——

data, sigMC, incMC ]

[sul)mit jobs

Ntuple file

[optimization-pipeline ]

[oplixnizatious, plotting )—

fit-pipeline

signal yield

sysErr-pipeline

[ ystematical uncertainties ]——
.
Skills

gingds root]d

Input/Output

Quantum Computing and Machine Learning Workshop, 2026-08, ;&I



Eg: rediscovery of Z.(3900) inete” » ¥ n™ ] /Y

* A demo with DrSai_v3.0.0, Continuously updated

[“Select ata=J /¢ with J/¢p - ptp )

genDSL-pipeline

DSL-pipeline

(0L032 rad)

I
| — Data
| — Signal MC

package changer
updated package

[sul)mit jobs: data, sigMC, incMC ]

[Ntuple making package] .1 ’H H ” ” — Inclusive WG

if needed

i

smmmmmm——-

cemmmmm--

Ntuple file

[optimization-pipeline ]

[oplixnizatious, plotting )—

fit-pipeline

signal yield
(systematical uncertainties ]——
Skills

J
Input/Output ]

Quantum Computing and Machine Learning Workshop, 2026-08, ;&I
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Eg: rediscovery of Z.(3900) inete” » ¥ n™ ] /Y

A demo with DrSai_v3.0.0, Continuously updated

[“Select ata=J /¢ with J/¢p - ptp )

genDSL-pipeline

DSL-pipeline

[Ntuple making package ]

package changer

updated package

e e (RM(m+), RM(m-)}. #EfH 3.6-4.2

if needed

smmmmmm——-

— |+ e

max RM(pi} aa

[sul)mit jobs: data, sigMC, incMC ]

Ntuple file

[optimization-pipeline ]

[oplixnizatious, plotting )—

fit-pipeline

signal yield
sysErr-pipeline

(systematical uncertaiuties]—— 3 1 4 5 i 20 915 ] yaml
Skills |

Input/Output

Quantum Computing and Machine Learning Workshop, 2026-08, ;&I
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Eg: rediscovery of Z.(3900) inete” » ¥ n™ ] /Y

A demo with DrSai_v3.0.0, Continuously updated

[“Select nta=J /¢ with J/¢ — ptp )

genDSL-pipeline

DSL-pipeline

[Ntuple making package]

package changer

updated package

cemmmmm--

if needed

smmmmmm——-

[sul)mit jobs: data, sigMC, incMC ]

Ntuple file

[optimization-pipeline ]

[optixnizatious, plotting )—

fit-pipeline

signal yield

sysEr peline

(systematical uncertainties ]——
.
Skills

Input/Output

Quantum Computing and Machine Learning Workshop, 2026-08,

+r(6) << endl;
(r.Get())

cout << “chi2

() << endl;

e Bash(root -1 -q -b fit_maxRM
Processing fit_maxRM.cxx.
Signal region total: 1964
Sideband total: 920

+ 0.4

+ 0.003 GeV

100 MeV

s 9-20
B AR OF I AE, BW

SHCE T ER

|
»» auto mode on

¢ SSH: ailogin

ndf = " << r->Chi2() << "/"

" << r=>Chi2()/r

E 200 MeV

IS

X

LOG_PIPUPSI [SSH: AILOGIN]

¢ §SH: ailogin

fit_maxRM_ee_mumu.png root/dr

®o

Al

Signal region

— ¢ Data (signal region)
=19 +
Nllg =190 Total fit

M, = 3.8615 + 0.0027 GeV —— BW signal
I =100.0 + 0.1 MeV [E] Non-J/ v bkg (sideband)
x?/ndf = 727.4/46 = 15.81

update fit

(drsai) [liutong2016@beslogin@®5 draw_pipilpsiAlg]$cd fit/

(drsai) [liutong2@16@beslogin@@s fit]

fit_maxRM.cxx fit_maxRM_ee_mumu.pdf

(drsai) [liutong2@16@beslogin@@s fit]scatr

(drsai) [liutong2016@beslogin@@s fit]$vi f

fit_maxRM. cxx fit_maxRM_ee_mumu.pdf fit_max _mumu.png
(drsai) [liutong2016@beslogin@®ds fit]$vi fit_max

(drsai) [liutong2016@beslogin@@s fit]$ll

.CXX
_ee_mumu.pdf




Eg: rediscovery of Z.(3900) inete” » ¥ n™ ] /Y

* A demo with DrSai_v3.0.0, Continuously updated

[“Select nta=J /¢ with J/¢ — ptp )

ceting.tencent.com - To exit full screen, press | Esc

genDSL-pipeline 117

LOG_PIPLIPSI [SSH: AILOGIN]

PR 25 AF &k R s . k. £% BAM-00348

PID cut

DSL-pipeline

p PID (MUC)
[Ntuple making package]
T T (4c)
; ’ i
package changer | | (5ek
i ' other:
if needed . basic_pid
updated package | ! i: “momentum less than ©.7 GeV/c"
: S Al R 2 KKMC +ISR e: "momentum larger than 1 GeV/c, EMC deposition larger than .8 Ge
- .
it j i . 3 - mu: /e, EM siti ss th
[submlt jobs: data, sigMC, mcl\'IC] Bhabha #i i kmh:{; momentum larger than 1 GeV/c, EMC deposition less t

fit maxRM_ee_mumu.pdf - var: 4C
5 setting: setChisqCut(200,0.005)
chisqac ; - var: 5C (4C, M_jp
t t 2 setting: setChisqCut(9999,0.005)

[optimization-pipeline] et e = . fu:i:r gytgmatic u ncertainties
7 72544 B Sq4C, optimize: 1D, strategy: Fob (0,200), N

Mev £ BranchList pioip - {va oM, default

Ntuple file

e e e —— egion: " 5 , 2! "} i
[Oplinlizatious, plotting '— 77 77— “l.‘, ¢ i 2 gion: “16@ éﬁhmmﬁp dse,datpzxm%(ia 8

t_marker

fit-pipeline

signal yield

sysErr-pipeline

+ marker : polarAngle_pim, optimize: False, strateg M, default: (-0.8

120 MeV

t_markers j.

: openAngle_pip_pim, optimize: False, strategy: FoM, default: (-

fe _pipi .yaml (YAML % if it i : : p4_mup + p4_mum", optimize: strategy: FoM, defa
gion: "100, (3.,3.2)"}

S i inties = {var: "maxRMpi: max(RM(pi+), RM(pi-)), .25795", optimi
stematical uncertainties ]—— . - = . maxRMp.
( 4 > chisqdC fL. MEHHEL FEE FoM, default: (3.6,4.2), comment: gnostic only, NRM=100(3.6

,4.2), sideband defined as (3.85,3.88)U(3.12,3.15)"}
Skills

fit:
»» auto mode on

systematic_uncertainties:

1

[liutong2@16@beslogin@ds gen_dsl1]$]
< ssH: ailogin

Input/Output

Quantum Computing and Machine Learning Workshop, 2026-08, ;&I
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Eg: rediscovery of Z.(3900) inete” » ¥ n™ ] /Y

A demo with DrSai_v3.0.0, Continuously updated

[“Select nta=J /¢ with J/¢ — ptp )

genDSL-pipeline

DSL-pipeline

[Ntuple making package]

if needed

[submit jobs: data, sigMC, incl\"IC)

Ntuple file

[optimization-pipeliue ]

[opthnizatious, plotting )—

fit-pipeline

signal yield

sysErr-pipeline

[systemal.ical uncertainties ]—

[ skills

[ Input/Output

)
)

3¢ SS1E: Indogin

for data 1n the J /4 signal region (dots with error bars), data in the

ideband region {shaded hi

a(500], fa(980) and non-resonant w 5 amplitudes (red dot-dashed histograms). The pink blan

Z-(3900]) signal with arbitrary normalization.

™

~4- Dala

— Tota! fit

---- Background f1
== PHSP MC

[ soscars

-

o

o
T

T

T

80

Events / 0.01 GeV/c?
3

57 88 38 40
Max (i) (GeV/c?)

FIG. 4: Fit to the M,,.. (7T J/i) distribution as deseribed in the
text. Dots with error bars are data: the red solid curve shows the total
fit. and the blue dotted curve 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 ./ /42 sideband
cvents.

between the MC and measured mass resolutions of the ./ /i
and 1)V signals. 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
systematic uncertainty are independent, the total systematic

quark. Similar studies
confirmed structures n
systems [23-26]. ILis
lations exist that atlem)
like structures which 1
structures, and there w
like structures near the
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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 0y 012 +0.01 0.12 £ 0.01 0.00
L 0.87 £0.02 (.87 £0.02 0.00
. . . . rtr—m? 0.01 £0.00 0.01 £ 0.00 0.00
» Difference between inclusive and exclusive results m 0.00 £ 0.00 0.00£000 |  0.00
Data based channels (/s < 2 GeV)
oy 4.46 £0.10 4.54 £0.14 0.08
ata- 502.99 +1.97 505.77 + 3.09 2.78
mtr—nl 47.82 £0.89 47.51 £ 0.99 0.31
e mte 1517 £0.21 14.65 + 0.47 0.52
ata=nn0 19.80 £0.79 20,37 £ 1.26 0.57
(2727~ 1) 0 1.08 £0.10 1.20 £ 0.10 0.12
Fmrt g 0.28 +0.02 0.28 + 0.02 0.00
(27% 27727 s 1.60 +0.20 180 +0.24 0.20
KYK- 23.05 +0.22 22.15 + 0.46 0.90
K2KY 13.05 £0.19 13.33 £ 0.16 0.28
= oi—s KK= 2.80 £0.12 277 +0.15 0.03
] . <——ppthr Preliminary Signature Final states (preliminary, published) KK2m 2.42£0.09 3.31+0.58 0.89
. . . P——— - m 0.70 +0.02 0.69 + 0.02 0.01
= . ¥ . || 2 ' 2 charged ntn K"K~ KsKL, pp nates 1.32£0.06 0.98 £ 0.24 0.34
SR . _ || . — 2 charged +y's wtny, e nl, wtan, KK KK —n, KK, 1, (m—r:«,—r-;—r“)nw 0.63 £0.15 - 0.63
= e KK w10 w210 =30 - 470 n2rtn- 0.11£0.02 0.11 +0.02 0.00
s e E sALT, UL T O, w 0.31+0.03 0.42 +0.07 0.11
4 charged ntr ntn T, KYK " ntn T, KoK*int, KoK ™, w(— w0y)n® 0.88 £0.02 0.77 £ 0.03 0.11
r | —&— sND (2025) Preliminary KsKsmtm™ ne 0.45 £0.04 0.46 £ 0.03 0.01
A o — unaccounted 0.04 +0.04 0.04 £+ 0.04 0.00
‘ A | sNDscolvneu 4 charged +y's ntn rtnal, ntr oy, ntnw,ntn %00, ' 0.42 +0.10 - 0.42
» K*K n,K*K~w n(— upp) KK, 4k 0.01£0.01 - 0.01
|| —A&— KEDR (2018) - : . .
T A 4 6 charged rrmtrntn, KKt KoKt pp 0.07 0.00 0.06 = 0.00 0.01
Data from 2019-2022, DR ' nii 0.06 £0.01 0.07 + 0.02 0.01
’ L 6 charged +y's 3(ntm)m® Estimated contributions (/s < 2 GeV)
42 points, luminosity 300 pb- ~ Exclusive 0 0 0 o 0 00 —o0_0 (mTr 31 V0o 5 0.53 £0.05 0.60 £ 0.05 0.07
o p R y N ,p | E———s Neutral Trrrrn .y, Y (A7)0 0.25£0.25 0.28 % 0.28 0.03
Other nﬁ,ﬂ' e+e_‘ g+e_ KK3r 0.08 £0.03 0.08 £ 0.04 0.00
1.8 1.85 1.9 1.95 2 — 077 w(— npp)2n 0.10 +0.02 0.11 + 0.02 0.01
‘E: GeV Rare decays n’, D*(2007)°,f,(1285) w(— npp)3n7 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 anaIyS|s nata=2n® 0.11 +£0.05 0.11 + 0.06 0.00

Quantum Computing and Machine Learning Workshop, 2026-08, ;&I



The first analysis with DrSai: R@1.9 GeV
ochase=o |

« Beyong small processes, remain ~40 channels !

« Traditional: 40 PhD * 1 year
e DrSai: 1 PhD *1 month !

» Codes are generated with z
subAgents simultaneously e

* Only human-Al interaction, wnnon
no manual coding KIiK:o
K*K-non°

KK~ nn%n0
K*K™n
KOK?
KIKm®
KK mOrO
KOKPmOnOn®

K9Kn

nt

BAM-546

BAM-00672

BAM-376, BAM-655

BAM-229, BAM-346

KK3m~0.08

¢n dom.

BAM-376, BAM-655

KK3m~0.08

2(rt )

2(nt n)m°
2(nt )2’
2(nt w7)3n°

2(m*t )y

K*K ntn~
K*K ntn—n®

K*K ntn~nn®
K*K ntn~n'nOr°

K*K-ntn™n

KK FmOn®
KQKEnFn0n0m®
KQK*nTy
KIKPmtm—
KIKPn*n—n®
KK n*n~n°n®
KK m*n~nonn®

KK m*n™n

Quantum Computing and Machine Learning Workshop, 2026-08, ;&I

BAM-416, BAM-596

~0.11
BAM-229, BAM-346
KK3m~0.08
<3(n* 77)~0.28
<3(n* 7)~0.28
<0.117?

BAM-376, BAM-655

KK3m~0.08

<3(m* n7)~0.28

KK3m~0.08
<0.08
<0.08

<0.11?

yn®

yn

3(mt )
3(nt n)n®
3(mt )y
K*K=2(ntn™)
KK~ 2(ntm™)n®
K*K=2(ntn)n
KQKEm Tt
KQK*n¥ntn—n®
KKEnFmtn—n
KOKPmtn—ntm™
KK mtn~ntn—n®

KIKmntn—ntnn

~0.28

<<2(m* 7)n~0.11
<<3(w+ 77)~0.28
<<3(n*7)~0.28
<<2(m* 7)n~0.11
KK3m~0.08
<0.08
<0.08
<<3(n* 77)~0.28
<<3(n* 77)~0.28

<<2(m* 7)n~0.11



More analysis with DrSai

« Automatically repetition for published analysis
« Traditional: 1 PhD
* DrSai: 1 published paper, 0 PhD ?
« With BESIII's and Bellell’s upcoming statistics ...
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More analysis with DrSai

 Similar as R measurement...

» A set of exclusive analyses, to search for

unknown decay modes

Br(h, —light hadrons) to be (8.8 + 0.8)% and (48
+ 7)% with the perturbative QCD(PQCD) and
non-relativistic QCD (NRQCD) [PRD 65, 094024 (2002)]

Br(h, — ggg) = 57% based on QCD calculations
[PRD 66, 014012 (2002)]
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More analysis with DrSai

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

* More complex jobs:
- PWA

«  With amplitudes written with Al B — oot

« Based on available PWA packages .

z

» Build ML-based selection, no need of the knowladge of ML 5

» Build user-friendly skills
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Summary & Outlook

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

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

Al partner and agent-based analysis is being realized today
« Only human-Al interaction, no manual coding
* Human focus on physics!

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

Thank you!
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For the Tutorial

Necessary:

« Claude code

« LLMAPI

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

« cernROOT (for plotting)

» Ixlogin account (for RAG dataset)

« Ruby>3.4.2

« BESIII user: BOSS 710 or higher

Quantum Computing and Machine Learning Workshop, 2026-08, ;&I
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