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Abstract

Generative Al enables non-experts to rapidly produce papers, code, figures, repos-
itories, quality-assurance documents, and submission metadata. This capacity can
widen access to knowledge production, but it also creates a risk that artifact com-
pleteness is mistaken for domain validity. This manuscript presents a reflexive case
study of two Al-assisted research attempts conducted by the author: a lithium-ion
battery-model audit and an A10-derived Hubble-tension scaffold audit. In the bat-
tery case, an initially technology-oriented project was reduced to a residual-drift audit
of simplified PyBaMM models against external discharge time series. Claims about
safe charging, practical battery-management-system readiness, degradation reduc-
tion, lithium-plating avoidance, and real-cell validation were explicitly prohibited. In
the Hubble case, a cosmological scaffold failed to establish a first-principles physical
E(z)/H(z) bridge and therefore stopped before real-data likelihoods, MCMC, posterior
comparison, or evidence evaluation. Across two distinct domains, the same pattern
appeared: Al inflated research artifacts, but strict grounding checks reduced them to
claim-boundary and failure-boundary records. This manuscript does not argue that
Al-assisted research is useless, nor does it evaluate expert-led Al science. It argues
that non-expert Al-assisted research requires explicit domain-grounding, prior-art,
external-data, implementation-or-experiment, expert-review-worthiness, and public-
claim-boundary gates before public claims are made.
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1 Introduction

Generative Al can now produce much of the visible surface of research: paper outlines,
code, figures, tables, repository structures, quality-assurance notes, simulated reviews,
and submission metadata. Automated research pipelines have already been proposed
for parts of the scientific workflow, especially in computationally convenient machine-
learning settings[1, 2]. Large language models are also widely discussed as tools for sci-
entific discovery, literature handling, coding support, and hypothesis generation[3]. At
the same time, hallucination remains a persistent reliability problem: language models
can generate plausible but unsupported statements, and evaluation incentives may re-
ward guessing rather than acknowledging uncertainty[4, 5].
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The question in this manuscript is not whether Al can assist research. It can. The nar-
rower question is what happens when a non-expert uses generative Al to build artifacts
that resemble technical or scientific research in domains where professional grounding,
experimental access, observational mapping, or implementation responsibility is missing.

Research question. When a non-expert uses generative Al to construct domain-
specific research artifacts, how far does artifact completeness support domain va-
lidity, and where does it become artifact inflation without epistemic grounding?

The author has used generative Al to construct several research-like projects across
cosmology, industrial technology, battery modelling, domestic-equipment noise, resource
processing, and related topics. In several cases, the initial theoretical ambition was later
reduced by validation attempts, claim-boundary review, and external-data checks. The
present manuscript focuses on two representative cases: (1) a lithium-ion battery-model
audit and (2) an A10-derived Hubble-tension scaffold audit.

The manuscript itself is Al-assisted. This is not incidental. The paper is therefore not
an external criticism of Al-assisted research from a position outside the phenomenon. It
is a reflexive record from inside the process: Al was used to generate research artifacts,
those artifacts were later found to lack sufficient grounding for their initial ambitions,
and Al is again used here to document the boundary failure. This recursive structure is
unusual, but it is also the case material.

2 Background: AI-Assisted Research and Artifact Inflation

2.1 Automated and AI-assisted scientific workflows

Recent work has explored systems that generate research ideas, write code, run experi-
ments, create figures, draft papers, and simulate review. The Al Scientist framework, for
example, is presented as an end-to-end system for automated open-ended scientific dis-
covery in machine-learning subfields[1]; later work extends this direction with agentic
search and workshop-level paper generation[2]. These systems show that Al can partici-
pate not only in isolated writing tasks but in the production of complete research artifacts.

However, a complete artifact is not the same as validated knowledge. A paper-shaped
object may contain correct-looking sections, references, equations, plots, and code while
still lacking the connection to domain-specific assumptions that would make its central
claim meaningful. This risk is amplified when the user is not able to independently audit
the relevant domain.

2.2 Hallucination and epistemic grounding

Large language model hallucination is commonly defined as the generation of plausible
but nonfactual or unsupported content[4]. In technical work, the risk is not limited to
single false sentences. Unsupported content can be distributed across a whole artifact:
an equation may be formally written but physically ungrounded; a simulation may run
but not answer the claimed question; a repository may pass internal checks while failing
to connect to real experimental or observational standards.

In this manuscript, artifact inflation without epistemic grounding refers to a process in
which papers, repositories, figures, code, tables, manifests, review notes, and submission



metadata grow in apparent completeness, while the connection to domain knowledge, ex-
perimental access, observational likelihoods, implementation constraints, safety respon-
sibility, and prior-art differences remains insufficient. The phrase does not mean that
every Al-generated artifact is invalid. It identifies a specific failure mode in non-expert
Al-assisted research.

3 Method: Reflexive Case Study

This manuscript is not a statistical study. It does not claim to generalize over all Al-assisted

research. It examines two author-generated case archives and asks how each artifact

moved from an initial ambitious framing to a bounded failure or pre-validation record.
The scope is limited as follows:

* The manuscript does not prove that Al-assisted research is impossible.

* It does not evaluate expert-led Al science, industrial research, laboratory research,
or peer-reviewed Al-assisted research.

* It does not claim a practical battery technology, a battery-management-system
method, a cosmological solution, or an observational result.

* It uses two self-produced Al-assisted archives as reflexive case materials.

* It proposes stopping gates for non-expert Al-assisted research before public technical
claims are made.

The source materials were the author’s own repository packages, including README
files, claim-boundary notes, phase summaries, expert-handoff notes, and terminal deci-
sion records. These materials are not treated as independent external evidence of tech-
nical validity. They are treated as internal records of how the projects were constructed,
constrained, and eventually downgraded.

4 Case 1: Lithium-Ion Battery-Model Audit

4.1 Initial framing

The first case began as an industrial-technology-oriented attempt concerning lithium-ion
battery charging constraints, battery management, degradation, thermal limits, and fea-
sibility boundaries. As the project developed, however, the final repository boundary
reclassified it as a pre-validation and expert-review package rather than a battery tech-
nology.

The technical tools and data background were ordinary rather than proprietary. The
project used simplified lithium-ion battery modelling through PyBaMM, an open-source
framework for fast and flexible simulation of battery models[6]. The external data context
was NASA’s Li-ion Battery Aging Dataset, which includes charge, discharge, and electro-
chemical impedance spectroscopy profiles collected under different temperatures at the
NASA Ames Prognostics Center of Excellence[7].



4.2 Final state: reduction to residual-drift audit

The final claim boundary allowed only modest statements. A reproducible computational
workflow had been prepared; simplified PyBaMM SPM/SPMe simulations had been com-
pared with external discharge time-series records; residual structures and residual drift
across capacity or cycle-stage proxies had been audited; and model or parameter-set sen-
sitivities had been recorded.

The prohibited claims were more important. The case did not support safe charging,
practical BMS readiness, EV or automotive safety, degradation reduction, lithium-plating
avoidance, SEI validation, lifetime extension, parameter-set correctness, real-cell valida-
tion, or superiority over existing battery-management protocols. The work therefore did
not remain a technology proposal. It became a diagnostic record describing where a tech-
nology proposal could not yet be made.

In the final phase summary, model ranking changed depending on which quantity
was emphasized: profile RMSE, late-region residual, endpoint or offset effects, thermal
gap, or capacity-stage drift. Some earlier shape-oriented indicators made one model and
parameter set appear preferable, while later residual-drift indicators changed the appar-
ent balance. The result was not a stable battery method. It was an audit showing that the
apparent conclusion was sensitive to the metric and that public technology claims should
stop.

4.3 Meaning of the case

The battery case is not a battery-engineering result. It is a case in which generative Al
helped produce a battery-technology-shaped artifact that, under stricter questioning, had
to be reduced to a residual-drift audit of simplified models against external discharge data.
The residual value is not a charging method but a stopping line: a record that indicates
what could not be claimed.

This is a failure if judged by the initial ambition. It is also a partial success as claim-
boundary control. Without the boundary process, the artifact could have expanded into
unsafe claims about charging, degradation, or BMS performance. The final value lies in
refusing those claims.

5 Case 2: A10-Derived Hubble-Tension Scaffold Audit

5.1 Initial framing

The second case examined whether an A10-derived cosmological scaffold could con-
tribute to the Hubble tension. The Hubble tension is a major cosmological discrep-
ancy between early-universe inferences under the standard cosmological model and late-
universe local distance-ladder measurements. Planck 2018 reports precise cosmological
parameters from cosmic microwave background observations under Lambda-CDMI8];
SHOES reports a local Hubble constant measurement based on HST observations and
distance-ladder calibration[9]. Reviews emphasize that proposed solutions must satisfy
multiple observational and theoretical constraints[10].

The project initially carried the possibility of being a cosmological explanatory scaf-
fold. Through successive audit phases, however, it was downgraded to a failure-boundary
package.



5.2 Final state: no physical F(z)/H(z) bridge

The terminal repository boundary states that the package is not a Hubble-tension solu-
tion, not a Lambda-CDM replacement, and not a report of real-data likelihoods, MCMC
posteriors, evidence values, or validated cosmological predictions. The central terminal
finding was the absence of a first-principles physical background expansion equation.

The audited chain retained candidate proxies, internal diagnostic curves, contract-
only scaffolds, and bounded hypothesis records. However, within the audited arti-
facts, no first-principles physical E(z) or H(z) bridge was established. Therefore the
project stopped before real-data likelihoods, posterior comparison, evidence evalu-
ation, or public cosmological solution claims.

The final decision matrix classified candidate proxies and contract-only bridge scaf-
folds as retained, but first-principles physical F(z) derivation as not found, physical
H(z) = HyE(2) as not established, real-data likelihood and MCMC/posterior/evidence as
no-go, and public Hubble-solution claims as forbidden.

5.3 Meaning of the case

The Hubble case is not a cosmological result. It is a case in which generative AI helped
build a theory-like scaffold, audit logs, decision matrices, expert-handoff notes, paper
drafts, and repository materials, but the work could not establish the physical bridge re-
quired to enter observational cosmology. The final value is failure localization: the miss-
ing physical F(z)/H(z) bridge was identified as the point at which the theory could not
proceed.

Again, this is a failure relative to initial ambition. It is also an example of claim-
boundary recovery. Instead of presenting a Hubble-tension solution, the project was re-
classified as a bounded failure-boundary archive.

6 Cross-Case Pattern

The two cases differ strongly in domain. The first concerns industrial battery mod-
elling and practical engineering claims. The second concerns cosmological modelling and
observational-theory connection. Yet the failure pattern was similar.

Table 1: Cross-case correspondence

Item

Battery-model audit

Hubble-tension scaffold audit

Initial ambition

Artifact surface

Grounding bar-
rier

Industrial  theory around
charging constraints, BMS,
degradation, and feasibility
Paper, PyBaMM comparisons,
residual tables, figures, phase
logs, expert dossier

Real-cell validation, calibra-
tion, BMS implementation,
safety, degradation mecha-
nism

Cosmological  scaffold or
Hubble-tension  explanatory
candidate

Paper, audit logs, phase chain,
decision matrix, expert hand-
off

Physical FE(z)/H(z) equation,
observational mapping, real
likelihood, model comparison



Item

Battery-model audit

Hubble-tension scaffold audit

Final state

Residual-drift audit of simpli-
fied models against external
discharge data

Failure-boundary audit after
physical bridge was not estab-
lished

Forbidden Safe charging, practical BMS, Hubble solution, Lambda-
claims degradation reduction, real- CDM replacement, real-data
cell validation support,  posterior/evidence

claim
Residual value  Stopping line before tech- Localized failure boundary

nology claims and specialist-

and specialist-handoff ques-

review questions tion

The observed sequence can be summarized as follows:

1. Rapid artifact formation. Generative Al helped produce theory names, paper sec-
tions, code, figures, repository structures, manifests, QA notes, and submission mate-
rial.

2. Plausibility through domain vocabulary. The artifacts contained relevant terms,
models, metrics, equations, and procedural language.

3. Grounding deficit. When judged against experimental, observational, implementa-
tion, or physical requirements, the central claims were unsupported.

4. Boundary reduction. The artifacts were not validated as technologies or theories;
they were reclassified as claim-boundary and failure-boundary records.

This is the pattern named in this manuscript as artifact inflation without epistemic
grounding.

7 Proposed Stopping Gates for Non-Expert Al-Assisted Research

The cases suggest that non-expert Al-assisted research should include explicit stopping
gates before publication or public claim-making.

7.1 Domain-grounding gate

The work must connect to standard domain problems, variables, assumptions, measure-
ment conditions, and responsibility structures. Use of domain vocabulary is not sufficient.
7.2 Prior-art difference gate

The work must state how it differs from existing research. If it only reuses existing tools
or public data in a basic way, it should be labelled as reproduction, learning, audit, or
preliminary organization rather than as a new technology or theory.



7.3 External-data gate

If external data are used, the origin, license, preprocessing, selection effects, measure-
ment conditions, and redistribution boundaries must be stated. Derived CSVs, figures, or
metrics cannot substitute for data provenance.

7.4 Implementation-or-experiment gate

For industrial technology, the work must connect to implementation, materials, manufac-
turing, safety, control, regulation, cost, and responsible operators before practical claims
are made. For basic science, it must connect to physical equations, observables, likeli-
hoods, and comparison models before theory claims are made.

7.5 Expert-review-worthiness gate

The work must be compressed into questions that a specialist can answer. “Is this theory
correct?” is usually too broad. “Is this residual decomposition meaningful?” or “Can this
scaffold be reformulated as a physical background equation?” is more reviewable.

7.6 Public-claim-boundary gate

Before public release, permitted and forbidden claims must be written explicitly. In Al-
assisted work, artifact completeness can create pressure toward overclaiming. A claim-
boundary document should therefore be treated as part of the artifact, not as an optional
disclaimer.

Table 2: Stopping gates and failure handling

Gate

Required state

If the gate fails

Domain grounding

Prior-art difference
External data

Implementation or
experiment
Expert-review wor-
thiness

Public claim bound-
ary

Connection to standard
variables, assumptions,
and responsibilities

Clear difference from exist-
ing work

Clear provenance, prepro-
cessing, and boundary
Practical or observational
connection is possible
Narrow questions a special-
ist can answer

Permitted and forbidden
claims are explicit

Downgrade to learning
note or preliminary organi-
zation

Downgrade to reproduc-
tion, review, or audit

Stop as data-audit-
preliminary material
Forbid technical or scien-
tific claims

Keep as internal archive or
reformulate

Delay release or reclassify
artifact

8 Discussion

8.1 Not an argument against Al

The cases do not show that Al-assisted research is worthless. On the contrary, AI made it
possible to build and then audit artifacts that would otherwise have remained vague intu-
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itions. It helped formulate claim boundaries, generate reproducible structures, identify
missing bridges, and produce handoff questions.

The problem is not that AI produced nothing. The problem is that it produced a great
deal. The abundance of papers, tables, code, and repositories can become misleading
when the user lacks the expertise to distinguish artifact completeness from domain valid-
ity. In such cases, the most important research act may be stopping.

8.2 Failure-boundary archives

Immature Al-assisted research can be harmful if it is released as a technology, scientific
solution, or validated result. However, deleting all failed artifacts may also erase infor-
mation about where overclaiming began and where it was stopped. A failure-boundary
archive is a middle category. It does not present failure as success. It records the failed
premise, the missing bridge, the forbidden claims, and the narrow question that would
remain for expert review.

The battery case and Hubble case both ended in such archives. Their value is not that
they solve battery engineering or cosmology. Their value is that they show how Al-assisted
artifacts can be downgraded before they become public overclaims.

8.3 Limitations

The sample size is two. Both cases were produced by the same author using similar Al-
assisted workflows. The author is a non-expert in both domains. The cases have not un-
dergone specialist peer review. Intermediate artifacts include both Al outputs and human
decisions, and the separation between them is imperfect.

Therefore, the manuscript should not be read as a general theory of Al-assisted re-
search. It is a bounded reflexive case report. Its contribution is descriptive and method-
ological: it identifies a recurring failure pattern in two author-generated cases and pro-
poses gates that may help prevent similar overclaiming.

9 Conclusion

This manuscript examined two Al-assisted non-expert research attempts. The lithium-ion
battery project was reduced from an initially technology-oriented ambition to a residual-
drift audit of simplified models against external discharge data. The A10-derived Hubble-
tension project was reduced from a cosmological scaffold to a failure-boundary archive
after a physical E(z)/H(z) bridge was not established.

Across both cases, generative Al rapidly inflated the surface of research: papers, fig-
ures, code, repositories, manifests, QA notes, and handoff materials. However, when the
artifacts were checked against domain grounding, prior-art difference, external data, im-
plementation or observational requirements, and expert-review-worthiness, the central
claims could not proceed. The artifacts became boundary records rather than technolo-
gies or theories.

The appropriate response is neither blanket rejection of AI nor unbounded optimism.
The appropriate response is gatekeeping at the level of claims. AI can accelerate intellec-
tual work and produce impressive artifact surfaces. Precisely for that reason, non-expert
Al-assisted research needs explicit mechanisms for saying what is not known, what is not
validated, and what must not be claimed.
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A Case Evidence Map

The following case-file categories were used to derive the two case summaries. They are
not treated as independent external evidence of technical validity. They are the author’s
own project artifacts and are used as reflexive case materials.

Case Key internal files

Battery-model audit README; claim-boundary file; Phase 17 expert-review
summary; specialist handoff note; Phase 16 findings ap-

pendix
Hubble-tension scaf- README; claim-boundary file; terminal decision matrix;
fold audit expert-handoff one-page summary
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