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Abstract

Al scientist workflows can generate hypothe-
ses, run analyses, revise plans, and draft plau-
sible manuscripts, but their memory is often
project- or paper-shaped. Across data-intensive
sciences, changing databases, literature, simula-
tions, agent analyses, and automated-laboratory
measurements can make individual claims sup-
ported, overbroad, contradicted, obsolete, or
silently promoted from predicted to experimental
evidence. ClaimGarden shifts the unit of automa-
tion from projects and manuscripts to evolving
claim states. It links harvested claims to ver-
sioned database, literature, computational, and
laboratory evidence. Evidence updates trigger
revalidation; verifiers recommend; deterministic
policy commits; and manuscripts or follow-up
tasks are gated by committed claim states. Claim-
Garden does not certify truth: it records who or
what judged a claim, from which evidence, under
which policy, and why the state changed.

1. Claim-State Control as a Missing
AI-Scientist Layer

We target a coupled Al scientist: an orchestrator covers
ideation, planning, simulation or experiment design, ex-
ecution, analysis, review, and manuscript drafting, while
ClaimGarden governs the epistemic commitments produced
by those stages. The motivating gap is not paper production
but self-correction. A successful project may contain an
overbroad conclusion; a failed project may leave a useful
negative result; a database or robotic-lab update may re-
open a claim from months earlier. Fully automated science
therefore requires autonomous claim formation, revision,
and export control, not just autonomous experiment ex-
ecution.

Recent evaluations reinforce this distinction. LLM-based
scientific agents can complete workflows while ignoring
evidence, leaving hypotheses untested, and failing to revise
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after contradiction; in one large study, evidence was ignored
in 68% of traces and refutation-driven belief revision oc-
curred in only 26% (Rios-Garcia et al., 2026). ClaimGarden
makes these failure modes operationally inspectable: hy-
potheses, results, database updates, automated-laboratory
measurements, and manuscript sentences become auditable
claim-state transitions rather than free text inside a trace.

Novelty and relation to prior work. Claim-centered and
provenance-centered accounts of science are well estab-
lished: argumentative zoning analyzes rhetorical roles in
scientific texts; micropublications and nanopublications for-
malize claims or assertions with evidence and provenance;
PROV-style models represent provenance; ORKG-style sys-
tems make scholarly knowledge machine-actionable; and
SciFact studies scientific claim verification (Teufel et al.,
2009; Groth et al., 2010; Clark et al., 2014; Lebo et al.,
2013; Jaradeh et al., 2022; Wadden et al., 2020). ClaimGar-
den’s contribution is policy-gated claim-state transition as a
control mechanism for Al scientist workflows: update-driven
impact mapping, verifier recommendations, deterministic
policy-gated commits, and manuscript/next-action export
gates are coupled in one runtime loop. The central object is
not a claim record, but the state transition induced by new
evidence, failed verification, database or laboratory updates,
or attempted manuscript export.

2. Architecture and Tooling

ClaimGarden is the claim-state control plane of a semi-
autonomous Al scientist. Connectors treat public databases,
papers, local analysis artifacts, and automated-laboratory
outputs as evidence streams rather than final authorities. A
versioned evidence registry records source type, version,
query, entity mapping, quality fields, artifact path, and hash.
An impact mapper identifies affected claims after an evi-
dence update. A verifier output is advice: it records the
evidence bundle checked, the recommended status, uncer-
tainty, and review flags. Only deterministic policy can write
a committed ClaimStatusChanged event.

Claim-state loop. New evidence arrives — find affected
claims — retrieve evidence — verifier recommends —
policy commits — manuscript gate checks text — edit or
create next task.

Current prototype. The prototype implements an event-
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Table 1. Controlled structural-bioinformatics transition test. “After”
is committed claim status; “Gate” is a separate manuscript action.

Claim-state test Before After Gate

PDB-only cover- supported qualified keep experimental-
age only scope

Motif conservation unverified qualified state subset limit
Prediction as exper- unverified refuted  block as result claim
iment

sourced claim log, deterministic rebuilds, claim/evidence
events, evidence-registry and impact components, snap-
shots/diffs, manuscript checks, deterministic verifiers,
stored verifier prompts, and a controlled structural-
bioinformatics demonstration.

Planned extensions. We extend this substrate with (i) Al
claim harvesting/normalization for atomicity, scope, en-
tity grounding, and evidence requirements; (ii) first-class
evidence registries for database, literature, computational,
and laboratory evidence; (iii) impact mapping from evi-
dence updates to affected claims; (iv) LLM/domain verifiers
that recommend but never directly mutate state; and (v)
policy-mediated export gates that return revised text or next
tasks to the orchestrator. Harvester errors are auditable: re-
harvesting can supersede or split earlier claims while leaving
the original event log intact. To control cost, verifier calls
run only on impact-mapped affected claims and suspicious
manuscript claims, with evidence-bundle hashes used for
caching. During exploration, ClaimGarden can run in non-
blocking observability mode; at manuscript export or exter-
nal release, the policy is fail-closed for unsupported, refuted,
scope-inconsistent, or prediction-as-experiment claims.

3. Controlled Demonstration and Pilot
Evaluation

Structural bioinformatics is a useful stress test because ex-
perimental structures, predicted structures, protein-family
annotations, and literature claims update at different rates.
The controlled demonstration is not presented as a biolog-
ical discovery claim. It tests a common epistemic failure:
collapsing predicted-structure evidence into experimental-
structure evidence, or generalizing from a tested subset to
an entire protein family (Table 1).

A successful run emits an epistemic diff and blocks or
rewrites abstract/conclusion sentences that promote quali-
fied or refuted claims as unqualified results. We also ran a
preliminary N=3 smoke test with deterministic prototype
components plus one prompt-only agent-verifier packet
(stored prompt/inputs for later LLM replay; no external
LLM call; Appendix C). It recorded source hashes, prela-
bels, 14 claim events, verifier outputs, policy commits, a
gate report, and a snapshot. This is a protocol trace, not a

powered accuracy result. The initial N=10 human-labeled
pilot will calibrate failure categories, labeling guidelines,
and ablations using natural manuscript-level claims from
public Al-generated papers, dogfooded drafts, and database-
update scenarios. The larger evaluation will then scale the
same protocol to corpora of Al-generated manuscripts and
longitudinal evidence-update streams, comparing LLM-only
judgment, ClaimGarden without evidence-type/scope policy,
and ClaimGarden with policy-gated export.

4. Evaluation Roadmap

We evaluate ClaimGarden at the process level, complement-
ing outcome-based Al scientist benchmarks such as end-to-
end paper generation (Lu et al., 2024; Yamada et al., 2025).
Primary metrics are: unsupported manuscript claim rate,
strong exported claims lacking registered evidence and veri-
fication; evidence uptake rate, new evidence reflected in
claim state, diffs, manuscripts, or next plans; refutation
response rate, weakened/refuted verifications that update
status, scope, and text; update propagation latency, time
from substrate update to affected-claim diff; claim-state
reproducibility, rebuilding the graph from snapshots; and
human-review burden. Ablations compare no claim-state
layer, a layer without impact mapping, impact mapping
without verifier/policy separation, and export gates with
versus without scope/evidence-type checks.

5. Governance and Safeguards

Claim statuses are not truth values, and gate decisions
are a separate layer. supported means supported
under registered evidence, verifier scope, and policy;
EvidencelLinked records a candidate evidential relation,
not proof. Verifier reliability is a first-class governance prob-
lem: verifier outputs are recommendations with provenance
and uncertainty, not scientific authority. Conservative poli-
cies can auto-commit weakening or qualification more read-
ily than promotion to supported; export blocking is a
gate decision and can require human review for high-impact
release decisions.

The manuscript gate flags unsupported strong claims, re-
futed claims restated as results, qualified claims written
without scope, predicted evidence described as experimental
evidence, and abstracts stronger than their results. Sensi-
tive evidence can be hashed or access-controlled; policies
can require human checkpoints for privacy, biosafety, or
dual-use cases; and attribution is recorded for collaborators,
tools, models, and sources. Most importantly, weakened,
refuted, obsolete, and inconclusive claims are preserved. A
self-correcting Al scientist should remember not only what
it found, but also what it learned not to claim.
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A. Appendix: Example Command Transcript

An anonymized appendix would include the exact command
transcript and generated artifacts for the controlled demon-
stration, for example:

claimgarden init —--workspace W
claimgarden create-claim C1

claimgarden link-evidence Cl pdb_vl. json
claimgarden substrate-update vl v2
claimgarden impact —--changed v2
claimgarden verify —--claims impacted
claimgarden adjudicate —--policy safe
claimgarden diff

claimgarden gate manuscript.md
claimgarden snapshot --archive

B. Appendix: Conservative Policy Sketch

The policy is conservative and asymmetric. Verifiers pro-
vide advice, but policy commits status changes. Auto-
matic changes are allowed mainly when they make a claim
weaker or more qualified; promotion to supported re-
quires stronger evidence or review. Manuscript gates are
separate from claim status: they can block export of re-
futed, unsupported, scope-inconsistent, or prediction-as-
experiment text without deleting the underlying claim.

auto_commit :
supported -> qualified
supported —-> weakened
unverified -> qualified

unverified -> refuted if hard rule_violation

review_required:
unverified -> supported
qualified -> supported
contested_refutation -> refuted

block_export_if:
refuted_claim
unsupported_strong_claim
missing_scope
prediction_as_experiment
abstract_stronger_than_results

C. Appendix: Preliminary N=3 Pilot Trace

To check that the evaluation protocol is executable, we
ran the current prototype on three manuscript-level claims:
one controlled structural-bioinformatics update claim, one
naturally occurring over-scope claim from a prior semi-
autonomous research-workflow output, and one dogfooded
implementation claim from this proposal draft. The run used
deterministic prototype components and one prompt-only
agent-verifier work packet; no external LLM verifier call
was made. Here, “prompt-only” means the verifier prompt
and inputs were recorded for later replay rather than sent
to a model API. This trace evaluates system—human label
agreement on initial claim states; full transition dynamics
under evidence updates are addressed by the planned N=10
pilot. It recorded source hashes, prelabels, claim/evidence
events, verifier outputs, policy decisions, an epistemic diff,
a manuscript gate report, and a snapshot archive. This pilot
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is a smoke test, not a powered accuracy evaluation. System
status in the table is ClaimGarden’s policy-committed status
after the run, not the initial wording of the claim.

Table 2. Preliminary N=3 smoke-test trace. Status is ClaimGar-
den’s policy-committed claim status; Gate is the manuscript action.

Source Human la- System sta- Gate decision

bel tus
Structural up- refuted refuted block result
date
Prior workflow qualified qualified  require

scope/evidence

Proposal dog- supported supported allow with artifact
food evidence

The run produced 14 claim events over three claims: Pl
was committed to refuted from a controlled prediction-
vs-experiment verification event; P2 was committed to
qualified by the deterministic scope verifier and con-
servative policy; P3 was retained as supported for a
system-implementation claim under local artifact evidence.
Status and gate action are intentionally separate layers.

D. Appendix: AI Assistance Disclosure

LLM assistants supported brainstorming, critique, and
prose/LaTeX editing. Human investigators chose claims,
checked references and implementation descriptions, edited
the text, and take responsibility.



