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PART I

Vibe Physics



VIBE EXAMPLE 1

Paper draft
review

ChatGPT review snapshot

Please check this paper draft as carefully as possible,

and provide me a complete list of bugs/mistakes and

their suggested fixes. The pdf and tex has the same

content.

已思考 17m 36s

I reviewed the uploaded PDF/TeX draft; line numbers below refer to 1.tex . 

A. Must-fix items before circulation/submission

1. Active internal comments are still in the manuscript.

Locations: lines 184–186; line 445; line 1412.

Context:

\wqy{I think we can name the paper as ...}

\dgw{TBD}

Fi 1 ti t i DGW/WQY di i t

1

1.pdf
PDF

1.tex
File

Share



VIBE EXAMPLE 2

Cosmological
collider

Cosmological Collider: Strong Mixing

This paper lacks details of calculation. Fill-in details as

much as you can, so that students with grad-school

level math & physics can understand it smoothly.

Generate .md and .pdf output for download & read

Thought for 23m 58s

Done. I generated expanded calculation notes based on the uploaded paper

.

Files:

The notes include detailed derivations of the canonical normalization, equations of

motion Bogoliubov system fourth order reduction exact solution basis initial

2606.18248v1

Download the Markdown

Download the PDF

2606.18248v1(2).pdf
PDF

Cosmological Collider Share

https://chatgpt.com/g/g-p-6a436909624c819195743c74cfecfaf0-cosmological-collider/project


VIBE EXAMPLE 3

Planar unit-
distance
by Xiao Ma

Erdős planar unit-distance

ChatGPT Share

In this session, please do not use websearch

Let P \subset \mathbb{R}^2 be a finite set of distinct points. Define

\nu(P)=\left|\left\{\{p, q\} \in\binom{P}
{2}:\|p-q\|_2=1\right\}\right|

and, for each integer n \geq 1, \nu(n)=\max _{\substack{P \subset

\mathbb{R}^2 \\|P|=n}} \nu(P).

Resolve Erdő's planar unit-distance problem completely: \nu(n)

\leq n^{1+O(1 / \log \log n)} as n \rightarrow \infty ? Equivalently,

determine whether there exist absolute constants C>0 and N \in
\mathbb{N} such that \nu(n) \leq n^{1+C / \log \log n} for every

integer n \geq N. Here \log denotes the natural logarithm, and N

may be taken large enough that \log \log n>0. The hidden

constant in O(1 / \log \log n) is absolute and independent of P and

https://chatgpt.com/share/6a0e9e04-8cb0-8332-a4f1-ec68acd2e03e
https://chatgpt.com/share/6a0e9e04-8cb0-8332-a4f1-ec68acd2e03e


VIBE EXAMPLE 4

Parisi



VIBE EXAMPLE 4

Parisi

Nonlinear ODE Solver with Shooting Method

Nonlinear ODE solver with
shooting method
Created: 4/23/2026 19:52:17
Updated: 5/13/2026 11:17:12
Exported: 5/13/2026 19:56:40
Link: https://claude.ai/chat/9f1ee878-e853-4647-9428-ea8fe16ef55b

Prompt:
23/04/2026, 19:52:17

I would like to have a C++ code that solves the nonlinear equation

$$\label{eq:J} \frac{c}2 J''(t) = t J'(t) \left(-\frac{1+c}2 
+ c \tanh(-t) \right) + J(t) - \tanh(-t) + \frac{c^2}{4} 

Nonlinear ODE Solver with Shooting Method ⌄

https://zenodo.org/records/20478428
https://claude.ai/chat/9f1ee878-e853-4647-9428-ea8fe16ef55b


VIBE EXAMPLE 5

Schwartz

Vibe Physics: The AI Grad Student

Science

Vibe physics: The
AI grad student

Mar 23, 2026

Try ClaudeResearch Policy Commitments Learn News

https://www.anthropic.com/research/vibe-physics
https://www.anthropic.com/
https://claude.ai/
https://www.anthropic.com/research
https://www.anthropic.com/policy
https://www.anthropic.com/news


The car wash is only 100m
away from my house,

should I walk or drive?





PART II

Vibe Physics →
Research Agent















Agent Skills

wang2-html/SKILL.md

wang2-html/SKILL.md

Wang2 HTML Slides
Create, convert, edit, review, internationalize, validate, and deliver

reusable fixed-stage HTML slide decks.

---
name: wang2-html
description: Create, convert, edit, review, internationalize, 
validate, and deliver reusable fixed-stage HTML slide decks with 
shared themes, media, artifact frames, and webpage snapshots. Use for 
new presentations built from a topic, notes, research, or assets; 
PPTX-to-HTML conversion; existing Wang2 deck work; or maintenance of 
the kit itself.
---

1. Read the host project instructions and inspect the active modular

deck.

2. Keep this kit reusable. Put active decks, facts, snapshots, rendered

documents, and talk media in the host project.



MCP
Model Context Protocol
-- use tools

Mathematica MCP

https://resources.wolframcloud.com/PacletRepository/resources/Wolfram/AgentTools/


MCP
Model Context Protocol
-- use tools

tririver/mathgr-py

Python MCP server Tensor calculus General relativity Local README snapshot

MathGR-Py: A MCP/Python Port of
MathGR for Tensor Calculus and
General Relativity
mathgr  is a Python/SymPy and MCP port of tririver/MathGR , a symbolic toolkit for

tensor calculus, general relativity, ADM/FRW decompositions, perturbation series,
integration by parts, and TeX export.

The package has two user-facing interfaces:

Python interface: normal Python/SymPy API for scripts, notebooks, tests, and direct
human use.

MCP interface: designed for Codex, Claude Code, and other coding agents. It

accepts Python-like expression strings, auto-declares tensors and indices, and
exposes tools such as mathgr_compute , mathgr_parse , and mathgr_tex .
Example agent call: mathgr_compute("Simp(Dta(U('α'), D('β')) *
f(U('β')))") .

Wolfram is not needed. The test suite translates upstream MathGR tests and notebook
f f

https://github.com/tririver/mathgr-py
https://github.com/tririver/MathGR




PART III

ARC: Agentic Research Copilot
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3.1

Design





3.2

Domain construction
Prompt input: Use ARC, for research field arXiv:0911.3380, recommend idea: tree-level
calculations of scalar correlation function, with the internal propagating field a massive scalar.

For human:
domain network

For human:
summaries if needed

For Agents: guide
research ideas



ARC Domain Network: arXiv:0911.3380

ARC Domain Network
Foundation: arXiv:0911.3380 | Nodes: 92 | Edges: 752

Click a node or row.

Role Paper Score

Foundation Quasi-Single Field Inflation and Non-Gaussianities
arXiv:0911.3380

Parent The Inflationary Universe: A Possible Solution to the Horizon
and Flatness Problems
inspire:154280

Parent A New Inflationary Universe Scenario: A Possible Solution of
the Horizon, Flatness, Homogeneity, Isotropy and Primordial
Monopole Problems
inspire:168781

Parent Non-Gaussian features of primordial fluctuations in single
field inflationary models
arXiv:astro-ph/0210603

Domain Non-Relativistic Cosmological Collider Signals
arXiv:2605.20102

15.1333

Domain Searching for Cosmological Collider in the Planck CMB Data
II: collider templates and Modal analysis
arXiv:2512.22085

13.4959

Domain What Shape is the Inflationary Bispectrum?
arXiv:2603.17004

12.3831

Domain Cosmological Collider Searches beyond the Hubble Scale
with Planck Data
arXiv:2603.15728

12.3719

Domain Loop integrals in de Sitter spacetime: The parity-split IBP
system and -form differential equations
arXiv:2604.14549

11.6333

Domain Scalars at the Cosmological Collider: Full Shapes of Tree
Diagrams and Bispectrum Searches using Planck Data
arXiv:2604.07434

11.4582

Domain Massive inflationary amplitudes: differential equations and
complete solutions for general trees
arXiv:2412.07843

11.2475

Domain Split Representations and Bubble Resummation for Massive 9.9609

d log

Legend
Selected foundation
Parent foundation
Domain paper
Common reference

[ ]



How the ARC Reports Were Made

ARC PROVENANCE REPORT

How the Two HTML Reports Were Made
This page documents the workflow that produced research_directions.html  and full_shape_constraints.html : what ARC is, how it was used,

which prompts drove the work, what local artifacts were created, and what timing/token evidence is available.

2
HTML reports audited

145
2024+ citer records

9
full-shape papers reread

39
original figures reused

What ARC is Exact prompts

Cost estimate

TOOLING

What ARC Is

ARC means Agent Research Copilot. In this workspace

it is a cache-first research toolkit for theoretical-physics

papers and research-domain construction. ARC is

available on GitHub at github.com/tririver/arc.

ARC connects agent work to INSPIRE

metadata/citations, arXiv identifiers, ar5iv/full-text

sections, local paper caches, source downloads,

equation/context search, LLM paper summaries, and

report/export helpers.

ARC was used as both MCP tools and local workflow

discipline: gather paper data first, cache it under the

project dir, verify metadata, then synthesize reports

from local artifacts instead of relying on memory.

How ARC Was Used Here

Seed paper: arXiv:0911.3380 .

Initial ARC run fetched INSPIRE citer records and filtered year >= 2024 .

ARC metadata and summary artifacts separated arXiv records from non-arXiv records.

For the focused full-shape report, ARC metadata verified nine paper titles/authors/arXiv IDs, while local PDFs/source archives supplied text, tables,

and figures.

ARC self-reflection files recorded outcomes and improvement notes.

https://github.com/tririver/arc


Research Directions Since 2024

ARC SYNTHESIS REPORT

Research Directions from Papers Citing arXiv:0911.3380
Since 2024
Seed: Quasi-Single Field Inflation and Non-Gaussianities, Chen, Xingang; Wang, Yi. This report distills the 2024+ citing literature into

actionable research directions. Paper tables use ARC/INSPIRE metadata fields for titles, authors, years, citation counts, and arXiv identifiers.

145
2024+ citing records

130
arXiv records summarized

15
metadata-only non-arXiv records

7
research directions

How to read this report

The directions are not ranked. They are clusters where multiple recent citing papers converge

on a shared technical bottleneck or opportunity. Each section gives a research summary, why

the direction is timely, and a metadata-backed related-paper table.

Metadata note: Paper titles are taken from ARC/INSPIRE published metadata where

available; they may differ slightly from current arXiv abstract-page titles. Citation counts

are INSPIRE counts from the 2026-06-19 metadata snapshot.

Evidence note: ARC summaries for these papers often preserve caveats that some papers

were abstract-only or section-limited. Treat this report as a direction-finding synthesis, not

as formula-level validation.

Year distribution

Year Records

2024 54

2025 64

2026 27

1. Build full-shape collider searches that combine CMB, LSS, and estimator

systematics

2. Turn cosmological correlators into spectral, dispersive, and differential-

equation data

3. Use multifield transfer, turns, and reheating as controlled signal engines 4. Broaden the collider target space beyond simple massive scalar exchange

5. Make four-point and parity-sensitive observables first-class probes 6. Propagate primordial collider features through nonlinear late-time structure



Observational Constraints on Cosmological Collider Shapes

ARC FOCUSED REPORT

Observational Constraints on Cosmological Collider Shapes
Research direction: Build full-shape collider searches that combine CMB, LSS, and estimator systematics. This report reads the nine 2024+ papers

in that direction and summarizes the explicit observational constraints on cosmological-collider-like shapes, using the papers' original figures where

available.

9
papers read

39
original constraint figures

2.35σ
strongest adjusted CMB bispectrum

signal

1.7
tightest BOSS 95% limit on A
f_NL^{alpha,nu}

BOTTOM LINE

No robust detection; full-shape null tests are now systematics-limited

CMB bispectrum: Planck template and modal searches

find several local 2-3σ excursions, but look-elsewhere-

adjusted significances remain modest. The strongest

tabulated adjusted signal is the scalar-II collider

template in Planck, f_NL=467±140 , raw 3.34σ ,
adjusted 2.35σ .

LSS/BOSS: BOSS full-shape and power-spectrum

analyses constrain collider amplitudes but do not detect

oscillatory PNG. The tightest extended-collider limit is A
f_NL^{alpha,nu} < 1.7  at (alpha,nu)=(-1,4) ; the
weakest is 1.7e5  at (3.0,0.1) .

Estimator systematics: Planck trispectrum tests show

no collider detection, with maximum baseline collider

significance 1.6σ . Lensing and simulation mismatches
can shift some trispectrum amplitudes by several sigma,

so null pipelines need aggressive systematics

accounting.

Evidence note: numerical values were extracted from paper text, TeX tables, and PDF text. Figures below are original source figures rendered or

copied from each arXiv source archive and cited by arXiv ID plus paper figure number. Some grid-level f_NL  constraints are figure-only in the

source papers; those entries are explicitly marked.

Papers and metadata Constraint map by shape family

CMB bispectrum templates Full tree shapes and chemical-potential shapes

Shape reconstruction and estimator reach LSS and BOSS limits



GPT Deep Research

DEEP RESEARCH REPORT  ·  ENGLISH HTML EDIT ION

Papers Citing arXiv:0911.3380 Since 2024
A structured English synthesis of post-2024 work citing Xingang Chen and Yi Wang, Quasi-Single Field

Inflation and Non-Gaussianities (arXiv:0911.3380), with papers organized by research direction,

bibliographic metadata, and relation to the original quasi-single-field program.

Scope note. This HTML report is generated from the completed Deep Research summary in the conversation.

For the entry “Charged loops at the cosmological collider with chemical potential,” the provided source summary

contained a DOI but no arXiv identifier; the table therefore does not invent one.

33
papers or preprints summarized

4
research directions

2024–2026
publication/preprint window covered

0911.3380
origin paper: quasi-single-field inflation

Gemini Deep Research

Deep Research on Papers Citing

arXiv:0911.3380 Since 2024

A comprehensive summary of recent papers and research directions building upon the seminal work "Quasi-

Single Field Inflation and Non-Gaussianities."

Introduction

The 2009 paper "Quasi-Single Field Inflation and Non-Gaussianities" (arXiv:0911.3380) by Xingang Chen and Yi

Wang established a critical theoretical bridge between simple single-field inflation models and more complex

multi-field scenarios. It introduced a framework where the inflaton field interacts with other massive fields,

known as "isocurvatons," during the inflationary epoch. This interaction generates a unique and potentially

large non-gaussian signature in the primordial density fluctuations, which are imprinted on the Cosmic

Microwave Background (CMB). These non-gaussianities, specifically their shape and amplitude, serve as a

powerful observational probe into the high-energy physics of the early universe.

This report provides a detailed analysis of the academic papers and preprints published since the beginning of

2024 that cite this foundational work. By examining these recent publications, we can identify the most active

and promising research directions that are the direct intellectual descendants of the ideas first proposed in

0911.3380.

Papers Citing arXiv:0911.3380 Since January 2024

A search of academic databases has identified several recent publications that reference "Quasi-Single Field

Inflation and Non-Gaussianities." These papers form the basis of our analysis of current research trends.

Published Journal Articles



Output
for Agents

Domain Summary for arXiv:0911.3380

Tree-level scalar correlators with
massive scalar exchange in quasi-
single-field inflation
This domain is quasi-single-field inflation and its descendants:

primordial scalar correlators are modified by an extra scalar with mass

of order the Hubble scale, typically through mixing with the inflaton or

curvature mode. The field was anchored by arXiv:0911.3380, which

defined the core physics of Hubble-mass isocurvature modes

generating intermediate-shape non-Gaussianity and potentially large

trispectra. For doing calculations, the most useful starting point is

arXiv:1703.10166, which turns the in-in formalism into practical

Schwinger-Keldysh rules and shows how mixed propagators simplify

tree-level exchange calculations. Later work broadens the toolkit:

bootstrap and Mellin-space methods give analytic constraints and

closed forms for exchange correlators; differential-equation and flow

methods systematize general trees and numerics; recent papers

extend to multiple exchanges, dynamical masses, boost breaking, and



3.3

Idea generation

Provide idea examples Proposer-Reviewer loop



Ranked Research Ideas

Ideas
Abbreviations:

IR=intent relevance, N=novelty, CN=confidence of novelty, SV=scientific value, PL=planning, WD=well-

definedness, T=total.

domain_idea_001

Exact Collapsed Soft Indices for Strong-Transfer QSFI Exchange Trispectra

Round IR N CN SV PL WD T

1 25 11 9 11 12 11 79

2 25 12 10 12 13 13 85

3 25 12 10 13 14 14 88

4 25 12 10 13 14 15 89

5 25 12 10 13 14 15 89



3.4

Plan-Calculation Loop



Plan-Calculation Work Note

Work Note

Task

Proceed with ranked direction 1 from the ARC idea run:

Collapsed Phase of the Exact Strong-Mixing Primordial Trispectrum.

The scientific target is a tree-level, -channel scalar four-point function in quasi-single-field inflation

with a massive internal scalar and exact quadratic mixing. The concrete first-pass goal is not yet the

full numerical phase scan. It is to derive a source-aware analytic setup for the calculation:

1. the Hamiltonian/flow inputs for the simplified exact-mixing model;

2. the collapsed-limit nonanalytic clock-frequency form that motivates fitting

The later numerical target is the phase after analytic-background subtraction on the slice

s

ΔT (x) ∼ xα
A4 cos(2μeff log x + δ4).

δ4(ρ)



3.5

Companion
generation

Companion generation

Zee, Fearful Symmetry + ARC companion



3.6

Lessons and Fun Stories



Lessons
Be LLM Native
Do not tell AI what to do.
Provide info

Skill-package
separation
No software engineering for
skills yet (or ever?)

Peer review
A proposers-reviewer model
is helpful and reusable

Provide trust
prevent cheating is
important but not most
important

Provide service
create another agent to fill
forms if the main agent fails

Model vs harness
ChatGPT pro may
work better if more
intelligence needed



Fun Stories

Debug
Proposers-reviewer model no
longer useful

Debug
No longer check equation
by equation



Summary

Vibe Physics Vibe Physics ->
Research Agent

ARC: Agentic Research
Copilot
github.com/tririver/arc

Discussion

AI is more relevant to physicists since 2026 Physicists should work with AI, at least more
than we used to work with Mathematica

Calculation becomes cheap, idea and checking
still expensive

Value of education: reshaped teaching
and learning

This talk is supported in part by the RGC Research Fellow Grant RFS2425-6S02 from the Research Grants Council of Hong Kong

https://github.com/tririver/arc

