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B Auto-Research, LLM+Wiki
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Github.com/QPengGroup

B Auto-Research Agent for Materials Discovery

Agent Loop

® Functional Planner e EI;T&Z’:,“}" Sirharit E\\;ﬁ\, =40 ' ZAh...
* Computation Task Management = % = 3 —/ @ 204
* Organic Materials Screening % Evolutionary Memory |
* Simple Computational Error Correction '
«  Only Skills Based ) :
~| ®
® Outlook
O Long-Term(next vision): O Short-Term(pre-release):
* Standard of HPC for Both Human user * Auto-Research for New Materials
and Agent user Discovery
* Git tools for Code Management for Both * Experience and Knowledge form Auto- (PRI AEBRL 5 IO
Human and Agent Research Loop

*  LLM-Wiki for Knowledge Data Set * Standard Workflow in Materials Discovery
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Molecular Dynamic Simulation Visualization

Molecular Dynamic Simulation
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B Auto-Research Agent for Materials Discovery

P . Blue TADF Candidates (450-490 nm, f > 0.05)
Stage 0: Initialization

! 450-490 nm |
(- screening_workflow_initializer.py : '

L confirm: topology, sample count (default 10k), interaction mode

Stage 1: Candidate Generation
|- build_da_topology_library.py (D-A, D-A-D, A-D-A, D-pi-A...)
L SMILES - .Xyz structure generation (export to manifest.csv)

Normalized Osc. Strength

Stage 2: xTB Pre-screening
F— Input: manifest.csv (idx, name, xyz_path) S . '
L run_xtb_batch_manifest.py - xtb_progress.csv ' 400 425 450 475 500 525 550
Required columns: 1idx, name, xyz_path, status, detail, vianeiEngen (am;
total_energy_eh, homo_lumo_gap_ev, normal_termination i :EE;EQ%_F ;ﬁﬁifgg Egiﬁg;iﬁ
a If XTB 0k=0 - STOP and diagnose —gmoeme —ozomms —anen o azon
Stage 2B: TDDFT-xTB Wavelength Filter (optional)
(- run_tddft_xtb_filter.py

Filter: emission 1in target range, f = threshold

Stage 3: TDDFT Validation (remote)
|- se optimization
F— Excited-state optimization (S1 for TADF/Fluorescence; Tl for Phosphorescence)
|- vertical emission
L Gate: AE_ST < 0.10 eV, f = 0.05, k_TADF > 10* s-'

Stage 4: Elite Candidates - downstream analysis




B Auto-Research Agent for Materials Discovery

github.com/QPengGroup/ChemAgent

n E OpenChem

> Hello! Please introduce yourself

The user 1is asking me to introduce myself. According to my system prompt, I should call
myself OpenChem and describe myself as an interactive computational photophysics and organic optoelectronic-materials research agent.

fRiF! FEZ OpenChem, — 1M EFFIHEXMEBESBINXAEMPHNARNRIERTRER,
BEHNZOMRAE@EE:
BB TADF (RIFEMEIRRKN) . OLED XM HE . BMFHHFEF
HMESHE : R/ KX E. RE#HR (IC) . REEM (IS . kEMABEH (RISC) | BEEFERBSE
PFIRITERR: SEEEMHFIE. XWEUHRN. SH-HEXRERDN
WEIFEMR: S DFT - TDDFT BASITE » BN EBS/IFEHEEX » ERFEHIRE (W MOMAP X4 AR S &EH 23)
BOARABREBNOARIE--STEHZMNE . range-separated hybrid 5z & £t . Hamiltonian ¥l — B 8] LA 3 B -
TEAXFBAXUHENESZESRIE (Gaussian, ORCA. Q-Chem. ABACUS %)
RIS Jablonski B # &
X Hk 5 IR IR o) 89 S 4 1B Al RO
At PySCF XMEBTEROHIT (

BEHAXYESMHETELTEMNGER, BETUFE! @



https://github.com/QPengGroup/ChemAgent
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—. XBEEHNE (WBI7X-D/def2-TZVP) b, AEERER k_IC (S1+50)

S1 ——— 5.016 eV (247 nm) f 0444 m*  (HOMO-LUMO) BEEEEERERGMESH TR AE WERERR., TR E, FENXLEEDH:

=0
\ AE_ST = 0.931 eV = 7508 cm™1
2

S T_f ~ 4-10 ns » k_total ~ 1.0-2.5 x 10% s 1
T1|——— 4.085 eV (304 nm) <S2> = 2.01 UKS 5818 Kr 75 % 10° s-1 it -

0.
k_nr(£3) ~ 0.3-1.8 x 10® s°1
0 = Wolh G BRHBFEE O_f ~ 0.3-0.75 (548)

g HERME

g
; T £ 8 4.09 eV (32950 cm™1)
RkFEE f 0.0444 Tt 3 S i

k_r 7.46 x 10® s71 T_ph 0.1-10 s
r (BRABEFHSF®) 1.34 ns SRR O_ph SUMNCGE:D

Z.BHEER kr (GR¥) . BHEZE k_ph (T1+Se)
&

| b BEBAVE (NRIMERZE) , EHTHELES («E2) , BHEEGBATU,

7% . JablonskiGraph - & ¥ jx

=, REEHER k_ISC (S1-T1) k_r = 7.5x10% s™* (t=1.3 nSDSQ 247

AE_ST = @.93 eV « kX! TADF EX <0.1 eV k_ISC ~ @ (AE_ST=0.93 eV, # Marcus % 2 FAH)

SOC 15 & SOC (cm™1) A=0.20 eV Bf k_ISC %1 «ph ~ 0.1-10 s~

inn*s3nm* (El-Sayed 2% ) 3 ~7 x 10718 s71 2 5> So + hv' (#&3)
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N R F|E (73 cm™ 1) 73 ~4 x 19715 571 Z k_nr(IC) ~ 1-2x10® st (LI fHit)

| ISC # AE_ST = 0.93 eV #9 Marcus # 2% (>1.4 eV) LM #.




B Auto-Research Agent for Materials Discovery
V FBRAMERR - TBREE4ER
hRERFRE
W GmEFEESR

aniline_report/

— REPORT.md - TEMREKRE (AX)

— wb97xd/

— results_wb97xd_tzvp.json wB97X-D & S IR
— run.log TEARE
solvent/

— results.json PCM & 5l 3% Iz £ 42
— run.log

rates/

L— run.log EEITERE
aniline_photophysics_out/

L— results_corrected.json B3LYP/STO-3G i %

M ==mBHARESE

Bit B NES XBER

1. M && B3LYP/STO0-3G » wB97X-D + CAM-B3LYP/TZVP Si1=5.02 eV (iLb), S2=5.92 eV (iLa), A vs exp ~0.8 eV
2. Bl LR-PCM: Gas -» cyclohexane » MeCN » Hz20 P(M 2% ~0.07 eV; H BN MREKERNSE TR ERFTSER
3. X k_r, k_ISC, k_IC, k_ph t_r=1.3 ns, ISC # AE_ST=0.93 eV [HUr, IC F S I8 5

@m

KB S1-T1 BRN 0.93 eV, ISC s HZF L EMHEE, ~&&5HUEN TADF 57, EENEEF4Hk, A#E D-A 2 TADF
ZREY——XE F—L 0 FIRITHE BREM,




B Form Skills Engineering to Loop Engineering
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B Auto-Research and LLM+Wiki

github.com/karpathy/autoresearch
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https://github.com/karpathy/autoresearch

B Auto-Research and LLM+Wiki

EviGraph: Evidence-Guided Autonomous Research Agents

Zhenjiang Ren'?, Ruiji Li', Xujing Zhang®, Ziliang Pang', Shuo Ren'*, Jiajun Zhang'>**
UInstitute of Automation, Chinese Academy of Sciences
2School of Artificial Intelligence, University of Chinese Academy of Sciences
3Hong Kong Baptist University “Wuhan AI Research
{renzhenjiang2024, liruiji2026, ziliang.pang, shuo.ren}@ia.ac.cn,

24267368 @life.hkbu.edu.hk, jjzhang@nlpr.ia.ac.cn Arxiv: 2608.04738v2
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B Auto-Research and LLM+Wiki
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B Auto-Research Agent for Materials and Methods

Automated Discovery of Algorithms for Molecular Electronic
Structure Calculations Using Physics-Informed Program Synthesis

Kyle Acheson, Rastislav Turanyi, and Scott Habershon*

Cite This: J. Am. Chem. Soc. 2026, 148, 11991-12000 Read Online

ACC ESS ‘ lihl Metrics & More | Article Recommendations | @ Supporting Information

ABSTRACT: We demonstrate a physics-informed program syn- Key physics
thesis (PIPS) approach that can be used to identify entirely new
Hy = By ¥

algorithms that approximate the results of single-reference
density-functional theory (DFT)—but without any self-consistent Physics-informed
field iterations at all. Our PIPS strategy exploits the fact that the No SICF -5

cycles

electronic structure approaches like Hartree—Fock (HF) and

rogram
eigenvectors of the Fock matrix F (or Kohn—Sham matrix K) are syntll)w esgis [PIPS]
the same as the eigenvectors of a broad class of matrix functions,

f(F). As a result, PIPS can be used to seek matrices M that yield 1
the same molecular orbital coefficients as converged HF or DFT ~0.1 kcal/mol/atom
energy accuracy

calculations. We demonstrate this approach by generating new [ Training data

algorithms that accurately predict total energies for a series of
heterodiatomic molecules (LiCl, LiF, NaCl, NaF) and C,-C,
hydrocarbons; further simulations of C3—C,, alkane species demonstrate further transferability and efficiency of the resulting
algorithms. We obtain novel algorithms that can reproduce HF or DFT energies to within 0.1 kcal/mol/atom while requiring only a
single matrix-diagonalization operation, rather than an iterative self-consistent field convergence. The approach demonstrated here
could be similarly applied to more complex wave function ansatze, opening an interesting optimization-based pathway to identifying
accurate yet efficient algorithms for molecular quantum chemistry.




B Auto-Research Agent for Materials and Methods

» 1: Neural Network Atom Basis Designing and Training

Step 1: Literature Searching

Step 2: Neural Network Architecture Designing

Step 3: Working in the Loop
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» 2:Materials Designing or Searching

BRI FRATLOERI T LR:
1% BEME2FEEERNTSEmNS F (RAESHE
), BEEMRMURIRITIEE
2HENEM ERE -1 F45M, ARRRIRITIZE
3AEHEN LNERHIEERE X RHHEITLEY, KAIEEH
RAEE, MREEIRIT, EFHIT2

A

BlE £iR: @silico-quantum FKEIRITID FIRIAILOBRUNT/L2...

2, XTRERSE—&AEN. Bixit. REEE, &M
EIEXEMNGEN, AUZEIR"SMEE RTP'XMESTE
E—IE,

FHATE 15 XEhEH,

B Auto-Research Agent for Materials and Methods

G £iR: @silico-quantum FEIGRITID FRABEN T/LA...

F1TEAMEEERN—"FIE RTP"X#RL, B 2026 &
N5 —fE Ba &= 1H X "record-narrowband
phosphorescence"itX, WIMEBBRER THAD T, BR
1BE, BREDRIZ:

€ £J8: @silico-quantum FEEIRITID FROBEUNT/LA...

3,6- _RIEERTE PubChem BRIt BEFLICF—FIKk, B
NV ERS: X 2026 E"record-narrowband"FRENZ< B
MW AaDF (BRIEE), UESRKIERMNERHRECHE:

EE £iR: @silico-quantum FEIGRITID FRAABFEUNT/LA...

3,6- _RIFERFAIATZAE (PubChem CID 258450), mA"R
KIEER + B XL FRZE R, RE—PRIRAFE: &I
BRAE8) RTP iR + EB 5 SMILES AF/E#:

E& £3F: @silico-quantum FEIGEITFHD FRA BB T/LE...
B 3ITBEETH, FILRTFE. REERD FHICEIMN:




B Auto-Research Agent for Materials and Methods

MINERAHICER, TBERT—IE, SRUT:

E14 - @ (Fig RTP EXAFR)

XD, RITiEERATLE:
MR Rz : B/N HIADFHIR > Fi (Nat. Commun. 2024, 10.1038/s41467-024-48856-
3), BXZE
Ml 1,2-—8R: £E-free. REFIE RTP (Chem. Sci. 2024, 10.1039/d4sc02841d), T
=
SRF/x8: 2 TFTHXEIE UOP EFMEHER 52% (Angew 2020); 2026 FNMIHFRENA,
Ao FARZIEEMBEIER (XNCI) X record FWHM 15.3 nm (ChemRxiv
10.26434/chemrxiv.15005522/v1)
RAEIGIEER RTP E AR MIE (FHRBERKLE)
42 "R x ’Ela RTP"ZX S/ FEH, 2026 7B AR XNCI HLIBHIA
E2W - -THoF: 3,6-2R-9,10-3EfR (3,6-DBPQ)
SMILES: Cl—CCZ:C(C:ClBr)C3:C(C:CC(:C3)Br)C(:O)CZ:O
RITIZHE = RIE R RRIIERIIRLE :
1,2-ZFRANIMEESR (FEERAISBZHE n-i* 7, 38 ISC) -> HIE4H Chem. Sci. 2024 HIETEZ
g
3,6-33FR¥X Br > &EJFE FIL58 SOC + BED FA Br---0=C MBHIE (3R Angew 2020 /
2026 XNCI #118), WREKARR
FREAZE LR X RTP (T1x2.2 eV, ~550-580 nm), & FWHM B4R <40 nm (1% MOMAP 3§
i)
B3% -EELREV
HEMAEESN: CAS 53348-05-3, PubChem CID 258450, maIly, BN NCI fFikE
EXBERTEETA: BT 1967-2005 FY 77K AERMAR; RAIFERR
1964 &%, 2022 REY. 2025 MEFEM =R —=F RTP. FET K
5 2026 & XNCI FRENABER (HAFRED FRIEHEMN) TE2ARE, FEF
2t FFR"EXAEIE RTP K5I BNzit, BEH—2 Ik (GERERZRN)
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B Auto-Research Agent for Materials and Methods

A bounded, evidence-grounded molecular discovery loop

LEGACY INPUT
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https://github.com/QPengGroup/oh-my-auto-research



B Auto-Research Agent for Materials Discovery

Agent Loop
—

Training
. +
® Functional Planner Executor Evaluation Summarizer

'@. S
* Computation Task Management o @y = =

* Organic Materials Screening

* Simple Computational Error Correction

* Only SKkills Based

® Auto-Research

oh-my-auto-research

Standards for letting Al agents conduct real research — autonomously, verifiably, and without trusting them to grade
their own homework.

e Standard Architecture Document

This repository hosts three companion specification documents:
Document Layer What it standardizes i BaSic Tools for Agents During WOl'king

The four-stage pipeline (topics = db - validator - run), its gates, artifact
contracts, and anti-gaming requirements for agent-driven research

* Evolution Edge

Methodology

How skills ( SKILL.md + bundled resources) are authored, discovered, ° State Machine F()r LOOp W()rking

Packagin
9ing tested, and shipped

How MCP servers expose tools to agents: tool contracts, errors, security,

Capability . . .
and agent-facing evaluation Github.com/QPengGroup/oh-my-auto-research



https://github.com/QPengGroup/oh-my-auto-research
https://github.com/QPengGroup/oh-my-auto-research
https://github.com/QPengGroup/oh-my-auto-research
https://github.com/QPengGroup/oh-my-auto-research
https://github.com/QPengGroup/oh-my-auto-research
https://github.com/QPengGroup/oh-my-auto-research
https://github.com/QPengGroup/oh-my-auto-research
https://github.com/QPengGroup/oh-my-auto-research

