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1.Deliberation
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MEIEXSGI (B

Critical inquiry in a text-based environment: Computer conferencing in higher

education
DR Garrison, T Anderson, W Archer
The internet and higher education, 1999 - Elsevier

The purpose of this study is to provide conceptual order and a tool for the use of
computer-mediated communication (CMC) and computer conferencing in supporting an
educational experience. Central to the study introduced here is a model of community
inquiry that constitutes three elements essential to an educational transaction—cognitive
presence, social presence, and teaching presence. Indicators (key words/phrases) for
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Task Input
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ZEN1: Deliberation——Scientific Deep Research

Question

|
~

Step N )
[ Meta-analysis ]
[ Web Search ]

N

Step2 | -

Step 1 Final Answer

Question: The experimental methodology for studying chaotic hysteresis in Chua's circuit is employs a

precision Chua's circuit setup with calibrated instrumentation to investigate chaotic hysteresis

through step-by-step DC voltage variation and frequency-dependent triangular wave analysis,

quantifying hysteresis loops and identifying critical frequency thresholds via phase space trajectory

monitoring and time series bifurcation analysis. In the Chua circuit experiment, what are the

calculated time constants (in us) for the RC networks formed by a 10.2 nF capacitor C1 and the

equivalent resistance, the peak-to-peak voltage (in V) range of the hysteresis loop at 0.01 Hz driving
frequency, and the critical frequency (in Hz) where chaotic behavior ceases? Output the results in two
decimal places, one decimal place, and integer format respectively, separated by commas.

:I Step 2: Identify RC network components from experimental setup: C1=10.2 nF, R1=219Q. Calculate time constant: {
! ©=R1xC1=219%x10.2%10-9=2.2338ps~2.23ps. {

:I Step 3: Voltage range determination: At 0.01 Hz triangular forcing, peak-to-peak voltage AV_T=3.2 V measured from hysteresis

! l_()?p widthin experime_n_tal phase portraits.

:' Step 5: Validate measurement procedures: Hysteresis loops are measured by "changing DC voltage very slowly and step by step"
! while monitoring attractor transitions between single scroll and double scroll regimes.

:I Step 6: Confirm data analysis techniques: Phase portraits and time series analysis confirm chaotic behavior through
| "bifurcations and dynamic attractor folding".

Final Answer:
2.23,3.2,10
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’

Related Work ][ Limitations ]

Structured idea

[O Implement Gr'aph] [O Me‘rric]

Related Work: Paulus et al. (2017) Utilized combinations of probe signals for phaseless near-field ...

Objective: To rigorously analyze and experimentally validate the two-scans phaseless spherical near-field
technique, quantifying the impact of measurement parameters and AUT characteristics, and to
syhthesize practical guidelines for accurate phase retrieval and radiation pattern reconstruction
without phase information.

( Structured Idea @

Data: A synthetic dataset of phaseless spherical near-field = Metrics: FarFieldError (Normalized root-mean-
amplitudes and corresponding complex near-/far-fields ... :."fa square error and maximum absolute ...)

Implementation Graph

Formulate a differentiable spherical near-field forward operator from equivalent B-
currents to complex field on arbitrary spheres, including AUT offsets and asymmetries.| [=

Design a Bayesian deep phase prior (e.g., conditional generative model) trained on ‘
syhthetic AUT current/field libraries spanning high-gain, asymmetric, and offset antennas.

o Integrate the forward operator and phase prior into a physics-informed unrolled | 2o
optimizer (e.g., unrolled Wirtinger / gradient descent) for amplitude-only data. s

Embed measurement-configuration parameters (sphere radii, angular sampling, AUT offset)
as optimizable or sweepable variables within the framework.

&
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S ENX3.1: Action——Dry Experiment

Task Input Background Data | | Incomplete Codej

B BXRFERBEAREETRER A TERIEMHLE

—Fio

- BEACRD: L6 hE AR EUE R H XN N AR A RETIUE
NXHEINo

- EERE: KRN TEAEESR, HApEBo R Rk e
RK Python interpreter | C——)> | Output

~

def mass_energy(
Calculate energy from mass using E = mc”2.
Args:
mass_kg (float): mass in kilograms.
Returns:
float: energy in joules.

= 299 792 458

Complete code

return

Vs

g
a

Accurate modeling of electronic excited states in quantum systems is essential
for understanding phenomena in photocatalysis, fluorescence, photovoltaics, and
condensed matter physics. Excited states are more challenging to compute than
ground states due to their complex nature and the limitations of existing
quantum chemistry methods, which often require prior knowledge or involve
parameter tuning. Variational Monte Carlo (VMC) combined with neural network
wave function ansatze has recently achieved high accuracy for ground states but
has faced difficulties extending to excited states...

Task Output CTTTEEEE——

ef construct_trial wavefunction(positions, params, state_index, wavefunction_type

import

seed

- BB FEAREUNESHAERNRERE, LHETER

# Simple Gaussian type trial wavefunction

S \ =] P center = params|f state_index
N width = params[f state_index
— I o amplitude = params {state_index
def construct_trial wavefunction(positions, params, state_index, wavefunction_type # Calculate distance to center

r_squared = um((positions - center axis=
# Gaussian wavefunction
psi = amplitude exp(-r_squared / width ** 2 + epsilon

1if wavefunction_type
# Slater type trial wavefunction
alpha = params state_index
r= norm(positions, axis=-1) + epsilon

# Different excited states use different radial functions

f state_index # Ground state
psi exp(-alpha * r
elif state_index # First excited state

psi = r exp(-alpha * r /
# Higher excited states
psi = r ** (state_index) * np.exp(-alpha * r / (state_index

s # Please complete the function based on the context. return psi
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5 ENX3.2: Action——Wet Experiment

Task Input Background ( Experimental Procedure )

BB EEIRRESRES SN, [ Action Pool
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AR HE N/ EX, utput |5

% Input =
A&~ Output B

1 Action Pool ‘, |I (a) Correct Experimental Procedure [
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Task Output
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QIAamp DNA/RNA Kit Illumina HiSeq

Collect tumor biopsy H
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X ENXA: Perception——Experimental Reasoning

, - - - -

Task Input ‘ Exper-lmenml Mul'hmodal Data |
ZKXBER: RTIXRERIU=INEIEN—A =
% (TEERE NONE., KEHEE hER. T : .
- Bl 55X LeSTIG IR/ B SR AE < B B4R o) R s 1F IS 1IE | Reasoning: <think>From the image..</think>
=Ral - .
i Conclusion: 5d vacancy (+1.45|e| Bader

| charge) lowers C-H barrier to 0.56 eV via ...

Question: <img><img>Based on the integrated spectroscopic and
. . computational evidence, what is the quantitative relationship between
the Ir 5d orbital occupancy, Bader charge transfer, and the activation
. . energy barrier for C-H bond cleavage in the direct formic acid oxidation
pathway on Ir,/CN?by a 10.2 nF capacitor C1 and the equivalent
' . resistance, the peak-to-peak voltage (in V) range of the hysteresis loop
- at 0.01 Hz driving frequency, and the critical frequency (in Hz) where
. - chaotic behavior ceases? Output the results in two decimal places, one
decimal place, and integer format respectively, separated by commas.

User

Options:
A. Increased 5d occupancy (10.25 ) with Bader charge +1.45[e| lowers C-H activation barrier to 0.48 eV via enhanced back-donation to COOH*
transition state.

B. Decreased 5d occupancy (+0.18 e) with Bader charge +1.45|e] raises C-H activation barrier to 0.74 eV due to reduced o-donation to HCOOH*.
C. Constant 5d occupancy with Bader charge +0.20|e| maintains C-H barrier at 0.62 eV through balanced frontier orbital interactions.
D. Oscillating 5d occupancy (£0.12 e) with Bader charge +1.45/e| modulates C-H barrier between 0.56-0.81 eV via dynamic orbital polarization.

,
:
:
i
a S u t u t [ E. Increased 5d vacancy with Bader charge +1.45|e| lowers C-H barrier to 0.56 eV through enhanced c-acceptor capability for C-H o* orbital.
| F. Decreased 5d vacancy with Bader charge +0.20|e| raises C-H barrier to 0.83 eV due to weakened interaction with reaction intermediates.
i
> LY EpA E ~& § S Y S Yo :
LL1E: A & T 1
O ﬂ" = > ) S l

G. Quantized 5d orbital splitting with Bader charge +1.45|e| creates specific e_g orbital occupancy that lowers C-H barrier to 0.52 eV.
ﬁj *E t t i/\ =
)L ﬁ_ o

H. 5d orbital degeneracy lifting with Bader charge +1.45|e| charge that raises C-H barrier to 0.77 eV.
I.C ive 5d-2p orbital hybridization with Bader charge +1.45/e| enables barrierless C-H cleavage (0.12 eV) through concerted electron
\
i 4/]\ % /C» I:l X = - =
N TS { Step 3: From the second image, analyze DFT-calculated reaction energet
QA I Iﬂ Ef)ﬁ' O 1 E .L)-L | +H* +e7)=-0.74 eV > activation barrier ~0.56 eV.
Zm LJZ X1 o :

transfer.

J. Competing 5d orbital filling and Bader charge redistribution (+1.45[e| > +0.80]e|) results in dual C-H barriers at 0.44 eV and 0.68 eV.
{ Step 4: Correlate electronic structure
| interaction.

{ Step 5: Reference mechanistic insight: "The d-orbital vacancy was therefore larger for Ir-N, than for It°, leading to smaller back-donation
1 interaction and weaker bonding of Ir-N, and CO”.

“Step 6: Eliminate y orbital

Option 0: Incorrect about i

enhancement. Option 1: Wrong direction of 5d occupancy change and barrier effect. Option 2: Contradicted by measured Bader charge
difference.

quantitative barrier values against DFT Gibbs free energy diagram. Confirm oj
| rati i 5d vacancy + iate Bader charge + correct barrier magnitude.

Final Answer:
E
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2

_\,?,‘,6 Yo o2 ‘\(\\\35‘(%'9(% O > a® g

Detailedness

1. FBASEL BTG (Novelty) "E38, {B°T]47M (Feasibility) "E3miRfE. b GPT-5 4l #guM

76.08. of7fE 18.87, AM'MSFE # THITAR"

2. FEREI {7 EBRZY 20 43 (#0 Qwen3-Max 20.98) , HEURE! 14-20 4>, BR“BEHRE 5%
H” Z [BRYEZE

3. W IVERME: #RADBBRIMSTAEITY, REEOAAE WAREAXTT) | SRIFS K
B, SR BEEHIIT IR,
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{£42: ldea Generation

BEEFLL
B{K5 RAFT £ EMZi

L —LA T REIE T V%

RIVARE B MR 4]

i R 7 A0 5 i 1% 5 B hrgi
i ERER:: S—
2 TFFRP 5 RAFT XL S0 S EEV AR 3 =L o ot
AR/ = THBENIH TR ERERE LR AR : (NMR / UPLC %
TR IR ERELE RAFT 5 FRP 1% P ERR =t
. L E@%?UH&%%%EfE%Q 7o G ;I:/QL_/\ kKMC + RAFT
EREAE () EX )B4 AL AE 19— 18 751 BN R

S8t 5 40 PR SRR

AFEELEMIdea

GPT-5.18ldea BT ARG LB [ 2

BRI IR AL B RS = T H 28 1

B = IAER o 5 4544
- & EKNBERT LS = AGIIER Atk a
R BIEBEES v ¥ BT U,
S W, BIREERR SIE S #, R&EITE E%}f‘ﬁiﬂﬁfﬁuﬁ
EENA E
e « BIKFEFISH (monomer
sequence distribution) BiTER NMR, MS. %R
I SECOM & « AR EFR% (compositional B3 R4S LER (Y BBIRE T A RATF )
RAFT/FRP 1z il drift) HUN AR A i
IR A M ‘ w.
X FEZIEL LER B9S2 * LHPLIN D X SELI AR M BE TERSPE IR Z Fh 4] PAG 43
(LH LER) RIRMH £ FREHFTFFIRAL A5 35 F) F TOF-SIMS /
~ J FFEIIE STEM-EDS #1728 [E1 937

7E EUV/193i €35 12 Fis

B RE
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9’?3 1: Dry Experiment

Open Source LLMs Closed Source LLMs

401

333 33.2

PassAll@5
w
o

8]
(=]

101

50

Open Source LLMs Closed Source LLMs

40.5
40 38.8

35.4
32.8

PassAll@3
w
o

[ Y]
[en]
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\fae - ((\ 2 ‘é:\ %?3‘ ‘1\ c‘o - ?,ﬂ ?ﬂc} X d;? 1‘6? —5? 03‘. G(o\(‘—‘_"o\‘- '\!.\13 ‘e" x(@;{{\ 1}% \z\ 0 ‘Q“‘ GQ«Q’Q% X ({c\;q ”bl._—)? :3? {\et 6(0%(0\'-
%6‘5 P T8 ?i\:"w\ﬂ ! 097 9 e e ?’61'550 e q‘ ?\‘ % e‘% 0%
oot et 31«‘5 o G° 6\%\,‘33‘3‘66 o o ae® 33«*‘3 < S %a e
foxa

—e— DeepSeek-V3.2
DeepSeek-R1
== |ntern-S1
Intern-S1-mini
= Kimi-k2
Qwen3-VL-235B-A22B
—e— Qwen3-235B-A22B
Qwen3-Max
- Qwen3-8B
Llama-4-Scout
—e— GPT-40
GPT-4.1
—e— GPT-5
GPT-5.1
== GPT-5.2-Pro
o3
o4-mini
Gemini-2.5-Flash
== Gemini-2.5-Pro
Gemini-3-Pro
=—eo— Claude-Opus-4.1
Claude-Sonnet-4.5
= Grok-3
Grok-4

Predictive modeling Statistical analysis

1. H3E 5 BN, &fZF Gemini-3-Pro B8 BIE R (£
5 ANEM) X 36.64%, TABITER (F/iF14) 41.98%, F*

udbb
Be

AR A A FIATAR,
TR 5 A
2 (BT,

FAIREVE e EXEP4r, 1B LI ™R IER,
2. FRREREIL TR, EMBERASHFES, B2 KRH
ETARTA
3. BT ER (LikiEizfs) Z7 90%+,
A4KA F HURANIE/FIUNEREER, S EITESHERS,
BE. REMHEARLIEZE,




£%-3.1: Dry Experiment

comoving_volume(z_max He_val omega_m_val omega_L_val

# Define the integrand for comoving distance integral
def E(z
return sqrit(omega_m val * (1 + z)**3 + omega_L_val

# Speed of Light in km/s
c_km_s =

# Integrate to get comoving distance in Mpc
integral = i

z_max, epsabs=1e-8, epsrel=1le

d_c = (c_km_s / H8_val) * integral # in Mpc

# Comoving volume in ﬂpL”B (assuming ftat universe)
volume_mpc3 = 1.0 f 3.8) * pi:*

# Convert to Gpc"3
volume_gpc3 = volume_mpc3 / 1e9

return volume_gpc3

i Experimental Procedure
I

[2High precision

1 g P

%IjJEBZTZIUFRﬁiJrEP BIE R (np.cumsum) 5BENFIRS (scipy.integrate.quad) ZFE X, BIERRRELR x(2)

g dV/dz, REGRTERS.

# Set up redshift grid

= Zz_max, Nz
dz = z[1] - z[e

# E(z) = sqrt(Q M (1+z)*3 + 01 L) for flat universe

= sqrt(omega_m val * (1.8 + z)**3 + omega_L_val
# Comoving distance element dy/dz = ¢ / HB / E(z) in Mpc
dchi_dz = / H@ _val) [/ # C [km/s], HB [km/s/Mpc] = result in Mpc

# Cumulative comoving distance x(z) via simple trapezoidal integration

chi = cumsum(dchi_dz) * dz Y Low precision

# Ensure 1(6} ]

chi[e] =

# Differential comoving volume element dV/dz = 4m x(z)"2 * dy/dz
dv_dz = 4.0 * pi * chi**2 * dchi_dz # in Mpc”3 per unit z

# Integrate over redshift to get volume

V_mpe3 = trapz(dv_dz, z # in Mpc"3

# Convert to Gpc"3
V_gpe3 = V_mpc3 /

return V_gpc3

ume ( z_max Hé_val omega_m_wval omega_L_val

———

S ——
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f£553.2: Wet Experiment

301 Open Source LLMs Closed Source LLMs 50 Open Source LLMs Closed Source LLMs
40.6 40.3
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a¥ we®

Life-SS

—o— DeepSeek-V3.2
DeepSeek-R1

= 1. AR R, BB 355,
e SHERZEED A 406, A MESEER
e REPETEE (207)

== GPT-40

g 2. BREIR. BAZRIR. BRIBIE.

GPT-5.1

e FTEL BB RIG)
03 Z Fo
04-mini
\ Gemini-2.5-Flash 4
! == Gemini-2.5-Pro

Physics-SS L
Gemini-3-Pro
=eo— Claude-Opus-4.1
Claude-Sonnet-4.5

=e— Grok-3
Grok-4

Physics-PA ‘Material-SS

=

\
T
1
\
I
|
\
Matena/
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(a) Correct Experimental Procedure

Collect patient blood
samples

—#  Extract tumor tissue

Collect patient blood
samples

Isolate peripheral blood
mononuclear cells

. Isclate peripheral blood
monanuclear cells

—

.

Collect patient blood
samples

Bolate peripheral blood
monanuclear cells

Extract genomic DNA

Extract genomic DNA

Stain T cells with
multimers

T53.2: Wet Experiment

Isolate peripheral blood
mononuclear cells

Perform intracellular
cytokine staining

Stain T cells with
multimers

Perform whole exome
sequencing

Perform whole exome
sequencing

+  Perform flow cytometry

»  Align sequencing reads

#  Align sequencing reads

Predict peptides
Call somatic mutations

Predict HLA alleles —— Correlate mutation burden

Perform flow cytometry

+  Analyze T cell responses

with clinical response

Create pMHC multimers

(b) 04-mini Experimental Procedure

Extract tumor tissue Extract genomic DNA

——#  Extract genomic DNA

// )
Collect patient blood

samples

T~ Collect patient blood
samples

7E NSCLC 31 PD-1 %58 =4

Perform whole exome
sequencing

Perform whole exome
sequencing

Align sequencing reads

Align sequencing reads

Isolate peripheral blood
mononuclear cells

Rix

Stain T cells with
multimers

Perform intracellular
cytokine staining

Call somatic mutations

*  Predict HLA alleles

#  Perform flow cytometry

Predict necantigens. *  Synthesize peptides *  Create pMHC multimers

-

Correlate mutation burden
with clinical resporse

»  Analyze T cell responses

B3 BARREEM A ARG, PBMC REE—HESTE, MU ER

R /RS E BRANFSEERERERARAS, RIREEHE. 2XANSHEAERES.
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C%%4: Experimental Reasoning

50 Open Source LLMs Closed Source LLMs

a1z 419

s
=]

37.8 385 331

34.0
32.3

w
[=]

Multi-choice Accuracy
]
=]

101

Y a8 ® e .e,'?—' oo‘ o

Signal Perception

Intern-S1
Intern-S1-mini
Qwen3-VL-235B-A22B
Qwen3-VL-Max
Qwen3-VL-8B
Llama-4-Scout
GPT-40

GPT-4.1

—e— GPT-5

GPT-5.1
GPT-5.2-Pro

o3

04-mini
Gemini-2.5-Flash
Gemini-2.5-Pro
Gemini-3-Pro
Claude-Opus-4.1
Claude-Sonnet-4.5
Grok-4

s\’

Comparative Reasoning

o
(=]

Closed Source LLMs

71.3

Open Source LLMs

-~
o

(=2
(=]

56.7 57.1 s56.5
53.5 53.0 53.0 53.1

Ln
(=}

47.5

45.4
42.3 42.6

Reasoning Validity
w e
o o

L)
[=]

10

B

s> & 10 got | 2 X «5539@ o?’ 05 260, 9
w ,.y{(\ \1\ \1\" oc q‘ " ?(2:‘-‘(61 -"‘(\ f:‘:ﬂ(% oD Q\)E' “ 6(0

W2 3‘) '}, (0\
-a" fi-Q o Qsﬂ \'a‘(‘ G i A8 e‘“‘ G \}63 3¢ <o®

1. ARBAE S REABRSEHEMEKL 41.9,
ﬁﬁﬁiﬁ% 29 71.3;
2. ZEIRBEHIEE NS TEREFHE: HUK
TR GE S 2 1B,
BHEIREA | FAREMSERIMRAER, hBRE
%ﬁ,w&%ﬁxﬁﬁgwwE—ﬁﬁﬂﬂo
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MESS HypoDD (dt.cc)

{£%4: Experimental Reasoning

8 > 8
EEXRBEREILTTE (5’&%@&5%2’] 15-25km) 4, KHMEEBHALE
%I (A90-5km) , IEip ﬁ&[ﬂz&*ﬁff& HER) (KRS
R) . EXIREE, W AT HRERTA RBARD - APRER
DR AR Y

Claude-Opus-4.13EELTE D > D

1. MESS HypoDD: ZX 5% E6(0-5 km)&E X E";, X o
2. Shelly (2020): ZXBXRE "RAHE" (
3. Ross et al. (2019): £ 15-25 km. 0-5 km HXEPEEHE | S

B, RME RESR X
Claude- Opus-4.1mAZEED DD
Ross et al. (2019)

FTHREED>D
MESS HypoDD., PAiEXiF%ER (0-5 km) RERERKRE, E
EF 5-10 km iR,
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Test Time Reinforcement Learning

fZgim=:

AIREER

PR E:

RETEER

AT AZMTTRL?
1 RGERENEREBMEXH, BEH%;
2. AR RRBER,

f5l4nidea generation,
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Test Time Reinforcement Learning

S e e e e e e e e e B B e e A e B S S S S S A A —-—————————_——m————————_— ~
| |
I I
| ol )7 Rewards |
I 4 Y B ( ' I
1 [(P)e LLM — = ) b - Growp P |
I (o ol ¢ ) vee . Y cee Computation oo I
: KL | Idea Dissimilarity :

r h \_ > i ’ / - - Ak
I o9 Reference - I
| — A ]
7 Model
I & J/ l
I — I
| || I
| L2 |

)
[

=

[SY
.~/
SR

s

[\*]
N

[ ]

[ ]

[ ]
B)

Related Works

Web Search

1. TER A FEHE R — 1TE B XAUE - MEFIERE (BAEUESS)
2. {¥ FH GRPO AL KR,
3. &R Qwen3-8B (FFE)
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Test Time Reinforcement Learning

R(0) = Rgormat(0) + Rnovelty(oa W)

2.001
P "\ A (e "\
1.751 ) PN AT v’ \,r" AN
SN
' /\.\_‘/ \/ \/'
1.501 / "\ 7\
(] \/
3
© 1.25
>
T \
-
‘;U 1.00 N -
&
A /M A A\
0.75{ y AN YN VMMM
STV
] N\
050 /‘/ bl —— Total Reward
v —— Format Reward (mean)
0.251 —— |dea Reward (mean)
0 200 400 600 800

Training Steps

We propose a hybrid RNA 3D prediction framework
integrating evolutionary signals, secondary structure
priors, and physical restraints via a transformer-based
architecture. This approach combines contact map
prediction with fragment assembly, leveraging DCA-
derived couplings and Rosetta energy functions to
enhance sampling and accuracy for novel RNAs while
providing reliable confidence scoring.

Propose a hybrid transformer-physical force field
framework integrating evolutionary couplings,
seconhdary structure priors, and physics-based scoring.
The model uses a dual-branch transformer to decode
sequence-structure relationships while a differentiable
physics engine enforces base pairing and stacking
constraints, enhanced by a confidence-aware
uncertainty module for out-of-distribution detection.

TRIERR, FPUKH 49.36 271X 62.06; &£

ﬁkiﬂ%ﬁﬂi MBS E " EMLEIH
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Agent Tool Integrated Reasoning

Gemini-2.5-Pro
Fast (<10s) -
Qwen3-Max final_answer 9.5s 5.25 6.1s 23.3s 445 7.1s 40.7s 14.45 25.65 100s
web_search
*
Gemini-2.5-Flash &
.\ S python_interpreter 14.3s 74s 10.5s 35.4s 6.65 5.55 52.9s 19.9s 17.2s 80s
e
Qwen3-235B-A228 % 7
y iy 60
. ;E visit webpage visit_webpage 14.1s 12.4s 39.7s 36.1s 54s 21.3s 4975 16.0s ’
Llama-4-Scout . w h Medium (10-30s)
Sy - L 405
[ AN o N web_search  10.5s 6.3 1445 26,55 585 7.55 1345 101s | 409s
PT-4 \ 5 X
G 2 ~ v\' o final_answer AN
§
A fa
= B ¢ NN = 20s
Pl - e a5
L ~ - . /’/:‘ \ wikipedia_search 11.2s 11.8s 16.9s 17.7s 5.65 3.7s 19.8s 38s 28.0s
DeepSeek-R1 » o
& python_interpreter = 0s
© X & > & »® & » »
' 4 Slow (>30s) 5 2 & e o &
P/ Y & ¥ ) / & R®
& o* & v S & &
Claude-Opus-4.1 & S e N ) \ﬁeb
BlCe ey wikipedia_search G c;“e C
GPT-4.1

1. AEEENFTEAANRREREE: HPGemini-25-Pro/MEARTE, M
DeekSeek-RIFEAISINEIFHHT A,

2. AR TEBFERNMEEZERTAR, ZHPBREFENMITEREATENTR,
3RIVEERER, REEHREFHTRALERENEN INEHEELRE,
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TEMAEZR: Agentic Evaluation Framework

Stage 1: Question Selection ______Stage 2: Metric Customization
Deliberation [ User Query 4 ( Scientific D Idea Generation Experiments Y . . L L s T

2 ( ) S| Research metrics | Merrics | memies ! 1. Question Selection: #FHRY,

-t (__conception 1 Sl — Malti-dimensional Metrics F554A . HANE S EIH%T

§ b pom ) Dauitton | (o @ o8 &1 ) e (BB, R ESH/E/EE

> ” &~ .

'g ( Perception )— Agrn‘l' g‘ __________________ ELE'I:E %gﬂilﬂ%/

3 = - — gl Inject [ Customized Fiitered | 2. Metric Customization: &
[ / Data v S6I Cus’rcnr\-izuﬂon ' et Metrics I I A 52 SER =5
e i T | S (e Meves ) RNSSRXFHGREME, %4

_ Analysis _ g Metrics for Evaluation N iﬂ_&,_)ﬁ“j'#k’_ﬁﬁj\%ﬂé’j”
' /$\ o f\ ]
Stage 4: Report Generation Stage 3: Prediction & Evaluation For Every )j-?: "% W %}#EA \’f—_l."l' v
[ User Query J Evaluation "o  Question: ..what is the accuracy of node' e - . X = H ! . . E
l for Metric 1 , . maximum cavity? EX?\TT’"‘F‘TC}‘ 3. Predict and Eval: AR 545
‘ etric — N Sl

'% |g EVGILICITiF)H '? [AHSWEI'" 39.1% l */T-l;lz;ljl\u /

- +«— {_for Metric 2 [ | 9700 & 4 R G . . g _j] :[ 24

g B Reporting Evaluation Loz [Tools: @ - | \eport \\en\eratlon' e ”:’\:[:

] G- — & K/ SR IS

ge . —_ \ RS N
IR Vo V. R, EHES. EXE/ADRE.
( : j for Metric 4 arser -
SN — Evaluation
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HPE

TE SCPEM

User

| want to know which model has the best rigor in idea generation across
science disciplines.

4

Questioning Agent
ek

Selected idea-generation questions across Physics, Chemistry, Biology, and seven other disciplines from SGl-
Bench to reflect cross-disciplinary scientific ideation.

J

Customization Agent

User-customized metric: Rigor (scientific strictness). Scoring criteria: 1) Logical self-consistency and tight
structure (Problem—Hypothesis—Method—Metrics—Expected result); 2) Solid theory & literature grounding
(properly inherits/challenges prior work); 3) Precise, verifiable problem definition (clear
goals/constraints/metrics/success conditions); 4) Deep integration with research background (terms used
correctly and aligned with domain definitions); 5) Methodological soundness and reproducibility (executable
steps, 10 loop, rationale for desigh choices); 6) Risk awareness & scientific criticism (bias/assumption
risks/failure modes, conservative conclusions). Major deductions: missing reasoning chain, unstated key
assumptions, terminology misuse, vague metrics, misaligned inheritance of background.

@ Evaluation Agent

Running inference and scoring...
L

Reportmg Agent

(‘we evaluate models on the user-defined Rigor metric for idea p

Open Source LLMs Closed Source LLMs

deneration. Observations from the chart:

1. Closed-source LLMs generally achieve higher rigor; top
performers cluster around the GPT-5/03/04-mini families.

2. Intra-family improvements are evident (e.g., Qwen3-Max >
Qwen3-235B-A22B; GPT-5 > GPT-4.1), indicating sensitive capture
of technical iteration.

3. Open-source progress is notable: Qwen3-Max reaches parity
with GPT-4.1 on rigor.

4. Heterogeneity persists: Grok-4 is comparable to GPT-4.1 and
Qwen3-Max, underscoring multi-dimensional trade-offs across

52.9 528 528 o, 528

RS S d10y7® o
PEEASI IR PJW‘* .«'5 a‘a S B

coherence—models that score higher propose more structured, Figure: Rigor of Ideas Generated by Different LLMs

‘a“‘ R g.o “‘\, <2 By ) ‘“\a"“ QO p ,,ga,‘_‘s et
DR, % 0\‘% %\f’{\n":‘ e

instruction following, creativity, and methodological soundness. Oee‘sgiev" \g;wa\l i m%em\%%«‘ 88
Rigor foregrounds methodological soundness and internal Rt “ .

verifiable plans rather than purely fluent narratives.

%
QAAMﬂﬁﬁﬁ$ﬁ
RIE B TER DTN

E il
BPANENE S ARE
il E = F I IETR

(k>3
£ REWRE, BTN
&, TTEREEER
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¥l e F https://internscience.github.io/SGI-Page/

BEENTARSE BRATENTARES HXZREF
SciEvalKit VLMEvalKit


https://internscience.github.io/SGI-Page/
https://internscience.github.io/SGI-Page/
https://internscience.github.io/SGI-Page/

— L BANITE@RELER

== ~——= Shanghai Artificial Intelligence Laboratory

Thanks
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