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https://arxiv.org/pdf/2512.07785
https://arxiv.org/pdf/2509.08535
https://arxiv.org/pdf/2603.20179

Narrow Focus for this talk...

Can a LLM make plots we want?

Can a LLM write working code to make a complex physics plot?

In the context of a specific experiment?

With just simple English queries?

G. Watts (UW/Seattle)



What Plots?

Benchmark description

Motivation

Plot the missing Et of all events.

Loop over events and get an event-level variable.

Plot pr of all jets in all events.

Loop over an array in each event.

Plot pr of jets with |n| < 1.

Loop over an array that is filtered.

Plot the missing E1 of events that have at least
two jets with pp > 40 GeV.

Loop over an array and aggregate the results to
filter at the event level.

Plot the missing Fp of events that have an
opposite-sign muon pair with an invariant mass be-
tween 60 and 120 GeV.

Loop on pairs of objects in one collection and do
four-vector algebra.

Plot pr of the trijet system with the mass closest
to 172.5 GeV in each event and plot the maximum
b-tagging discriminant value among the jets in the
triplet.

Loop over combinations of objects in the same col-
lection and extract a property of the combinations
other than the key used to sort them.

Plot the sum of pr of jets with pr > 30 GeV
that are not within 0.4 in AR of any lepton with
pr > 10 GeV.

Loop over two different collections.

For events with at least three leptons and a same-
flavor opposite-sign lepton pair, find the same-
flavor opposite-sign lepton pair with the mass clos-
est to 91.2 GeV and plot the transverse mass of
the missing energy and the leading other lepton.

Perform a task for which the formulation in an im-
perative language is easy but the translation to a
functional query language may be less clear or in-
efficient.

G. Watts (UW/Seattle)

W Several different code interfaces exist for analyzing HEP data, and new ones are being created

Motivation

m Each of these analysis description languages (ADLs) needs to be capable of performing common analysis tasks
m The mest accessible documentation of an ADL is by working examples inspired by real analyses

m Fair comparison of ADLs requires code samples of each performing the same tasks on the same input

Index repository

the HSF Data Analysis Working Group

as created

nted sol

J

Language catalog

have been in the following languages so far-

Description

High-level interface within ROOT
for declarative analysis

Analysis description language Programming language

RDataFrame

Interface for declarative analysis
using RDataFrame as a backend

NAIL (Natural Analysis Imple-
mentation Language)

HEP DataQuery Challenges

Mason Proffitt, Emma Torrd, Gordon Watts

University of Washington, Seattle

Functionality benchmarks
W The current list of functionality benchmarks is shawn in the table below
m The right column explains the generic type of functionality being exemplified
m This will be expanded a5 new challenges are suggested as GitHub issues to cover missing analysis use cases

Benchmark description Motivation

Plot the missing Ex of all events Loop aver events and get an event-level variable

Plat py of all jets in all events. Loop over an array in each event.

Plot py of jets with [ < 1 Loop aver an array that is filtered

Plat the missing £t of events that have at least | Loop over an array and aggregate the results to
twa jets with p 0 Gev. filter at the event level

Loop on pairs of objects in one collection and do

algebr

Plat pir of the trijet system with the mass clasest
to 1725 Ge plot the maximum
b-tagging d ong the jets in the
triplet

Loop over cambinatians of objects in the same col-
lection and extract a property of the combinations
other than the key used to sort them

Plot the sum of pr of jets with pr > 30 Gev
that are not within 0.4 in AR of any lepton with | Laop over two different collections.
pr > 10 GeV.

For events with at least three leptons and 2 same-

! Perform a task for which the formulation in an im-
flavor oppesite-sign lepton pair. find the same-

perative language is easy but the translation to a

Pure Go package that provides

raot
L read /write access to ROOT files

coffea (Columnar Object Frame-

bie \
work Far Effective Analy Python

m An implementation of the first functionality benchmark for sach ADL is illustrated below

m All implementations produce 2 histogram similar to the one at the battom-right

RDataFrame [1]

NAIL (2]

flaver app gn lepton pair with the mass clas-
est to 012 GeV/ and plat the transverse mass of
the missing energy and the leading other lepton

functional query language may be less clear or in-
efficient

groot [3]

ROOT:: RDataFrame df("Events”
“Run2012B_SingleMu . root”):
aute h = df HistolD({"" histasPerSelection={
"MET (GeV):N_{Events}" flow printRDFCpp ([]
deb,

"MET_pt" )

100 ebug=False ,
o, outname
2000}, selections=histesPerSelection)
FPIC ~Wall —03 tmp.C $(root var

cflags) —o tmp")

flow=SampleProcessing (" Just MET" = groot Open(*Run2012B_SingleMu_root")
*Run2012B_SingleMu _ root ™) == f.Get("Events”

*MET_pt"]} tree o (rtre

"tmp.C* ScanV.

for sc.Mext(

float32

err sc.Scan(&met)

hmet . Fill (Float68(met), 1)

p = hplot MNew()
p.X.Label . Text = "MET [GeV]"
p.¥ Label Text = "Nevts®
p.Add(hplot NewH1D(hmet))

coffea [4]

Output

class METPracessor{ processor. ProcessarABC)
def __init__(self}):

dataset_axis
MET_a:
i

hist_Cat("dataset”. "*)

@praperty
def accumulator(self)
return self._accumulator
process (self, df)
output = self accumulator.identity()
output ['MET"]. fill(dataset=df[ 'dataset’], MET=df['MET_pt
flatten())
return output
def postprocess(self , accumulator)
return accumulater
fileset = {'MET': ["Run2012B_SingleMu.root"]}
output = processor.run_uprooi_job(fileset , treename='Events
processor_instance=METProcessor() . executor=processor
futures_executar . executor_args={ workers 4} . chunksize = 500000)
hist . plotld (output|[ MET"], overlay—'dataset', fill_opts={ edgecalor’
(0.0,0,03), "alpha’: 0.8})

2500000 {

2000000 {

1000000 4

60
MET [Gev]

\

Summary

m A repository documenting the functionality benchmarks, as well as indexing analysis languages and their implementations of the benchmarks has been created at httpa: //github. con/iria-hep/adl-benchnarka-index

J
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https://indico.cern.ch/event/773049/contributions/3476178/attachments/1936838/3210025/chep_2019_poster.pdf

What Does The LLM Have To Think Through?

Question 6: For events with at least three jets, plot the pT of the trijet four-

NGO ROOM=

&

momentum that has the invariant mass closest to 172.5 GeV in
each event and plot the maximum b-tagging discriminant value

among the jets in this trijet “Loop over combinations
of objects in the same

Loop over all the events collection and extract a

Fetch the jets from the event if it has at least 3 jets

Form all 3-pair combinations

Pick the 3-pair combination closest to mass 172.5 GeV (top mass)
Fill an appropriately defined histogram

Fetch the b-tagging discriminate for all three jets

Fill an appropriately defined histogram with the largest
discriminate value.

Plot the histograms

property of the
combinations other than
the key used to sort
them.”

G. Watts (UW/Seattle) 5



Pick a Technology Stack



Awlzward
rray

VEL 1 U

Vikhis 1 &J

Boost X,

Get data (ATLAS) off the GRID and convert it
to a columnar format in a scalable way.
(GRID Data/Skimming Access via REST API)

Manipulate columns, filter, 4-vector algebra, etc.
“numpy” for jagged data

Histogram manipulation, plotting (matplotlib),
HEP formatting, etc.

G. Watts (UW/Seattle)




Get data (ATLAS) off the GRID and convert it
to a columnar format in a scalable way.
(GRID Data/Skimming Access via REST API)

RDataFrame
Manipulate columns, filter, 4-vector algebra, etc.

Histogram manipulation, plotting (matplotlib),
HEP formatting, etc.

G. Watts (UW/Seattle)



Because we get quick, easy, immediate access to experiment GRID data

G. Watts (UW/Seattle)



Hint Texts

Different hint files for different workflows...

ServiceX

Different prompts for different tasks

Awkward Array
D

Large Language Model

Vector

¢

Same for all questions

ATLAS xAOD Data

G. Watts (UW/Seattle) 10



Awkward Array Hints File

Flattening Nested Arrays

Use ak.flatten to reduce nested list structure. By default, ak.flatten(array) removes one level of nesting (flattens along the axis=1). Setting
axis=None will completely flatten an array, erasing all nesting (turning it into 1D):

import awkward as ak =

array = ak.Array([[®, 1, 2], [1, [3, 4], [5, 6, 7]])
flat_levell = ak.flatten(array, axis=1) # Flatten one level (axis=1 by default):contentReference[oaicite:2]{index=2}
flat_all = ak.flatten(array, axis=None) # Flatten all levels into 1D:contentReference[oaicite:3]{index=3}

print(flat_levell) # [©, 1, 2, 3, 4, 5, 6, 7]
print(flat_all) # [0, 1, 2, 3, 4, 5, 6, 7] (same here because only one level)
Notes:

» Always explicitly set the axis in the arguments to flatten . This will force us to think about what axis we are flattening and if the data has
that access.
e If a variable has no array structure or is a 1D array, then ak.flatten will cause an error. Be sure your data has the requested axis if you

are going to flatten.

Combining Multiple Fields into Records

Use ak.zip to join parallel arrays into an array of records (structured data). The ak.zip function can combine arrays of equal length into one
record per entry. For example, zipping an age array and a name array yields an array of records with fields *age” and "name :

import awkward as ak 2
ages = ak.Array([18, 32, 41])

names = ak.Array(["Dorit™, “"Caitlin", "Bryn"])
people = ak.zip({"age": ages, "name”: names}) # Combine fields into records:contentReference[oaicite:5]{index=5}

Github with all hint files

ATLAS xAOD Data Model

xAOD Event Data Model Hints

Some hints to help with accessing xAOD objects.
Important note about units:

¢ All momentum, energy, and mass units are in MeV (e.g. pt, E, m ). Unless asked otherwise, convert them to GeV by dividing by 1000 as
early as possible.

o All distance units are in millimeters. Convert them to meters as early as possible.

Jets, Muons, Taus, Photons, Electrons

It is possible to access all these objects from the top event level, e.g.,

query = FuncADLQueryPHYS() \ =
.Select(lambda e: e.Jets()) \
.Select(lambda jets: {
‘pt': jets.Select(lambda j: j.pt()/1000.0),
‘eta’: jets.Select(lambda j: j.eta()/1060.0),
b

The only odd one are tau's, which use e.Taulets("aAnalysisTaudets") .

These objects all have pt, eta, phi (with methods by those names). To access px, py, pz you have to get the 4-vector first:

|

query = FuncADLQueryPHYS() \
.Select(lambda e: e.Jets()) \
.Select(lambda jets: {
‘pt*: jets.Select(lambda j: j.p4().px()/1006.0),
b

G. Watts (UW/Seattle) 11


https://github.com/gordonwatts/hep-programming-hints

Awkward Array Hints File ATLAS xAOD Data Model

Flattening Nested Arrays c
XAOD Event Data Model Hints

Use ak.flatten to reduce nested list structure. By default, ak.flatten(array) removes one level of nesting (flattens along the axis=1). Setting

axis=None will completely flatten an array, erasing all nesting (turning it into 1D): Some hints to help with accessing xAOD objects.

import awkward as ak Writing Hint Files

array = ak.Array([[®, 1, 2], [1, [3, 4], [5, 6, 7]])
flat_levell = ak.flatten(array, axis=1) # Flatten one 1
flat_all = ak.flatten(array, axis=None) # Flatten all levels

hem to GeV by dividing by 1000 as

print(flat_levell) # [, 1, 2, 3, 4, 5, 6, 7]
print(flat_all) #[e, 1, 2, 3, 4, 5, 6, 7] (same here becau

Used a LLM to draft many of the bigger ones first (“deep research”)
* Some evidence these are too wordy

Notes: .
» Always explicitly set the axis in the arguments to flatten . This WrOte Some by hand (e'g' XAOD Data MOdel) - no gOOd pUblIC Source &
et sceess i of documentation
* |t a vaniable has no array structure or is a array, then ak.flatte
ere goma fo fatten Iterate —when the LLM gave a confusing answer, could often trace it to
Combining Multiple Fields into Records incorrect or unclear hint files! [Found some errors in source
e, C|0CUMentation] o

o = sk e ot it o] These hint files end up being quite useful for humans - they can be written
S in a very condensed way!

G. Watts (UW/Seattle) 12


https://github.com/gordonwatts/hep-programming-hints

You will be asked to write python code that will access ATLAS data, extract some items, and then make one or more
plots.
If the user's prompt doesn't fit that request, please complain. Generate code using ServiceX to fetch the data,
Awkward array to manipulate the data that comes back (with vector for doing any physics calculations like
invariant mass), and Hist to generate and plot the histogram. the histogram/plotsto " png" files.
If hints contain instructions to tell the user some bit of information, make sure to do that. If you are manipulating
from ServiceX, use only Awkward array - do not use python lists, etc. Just give the user the code, do not try
to create a pull requestin anyrepo.

** Hints **
gllr&tssgr Question ** Added to clean up the output!
{question}

Modern LLM’s are fine-tuned to
explain - if you don’t give them an
outlet, they will just write it
anyway!

** Final Instructions **

Please reply in the following format:
>>start-reply<<

<text describing what you have done as a bulleted list>

" python

fc‘:(\)de> All you actually want...

>>end-reply<<

¢.
“Simple” promptin github

G. Watts (UW/Seattle) 13


https://github.com/gordonwatts/atlas-plot-agent/blob/91ab080adcfe2c052248a77454fdf7f7f315b474/notebooks/adl-benchmarks/direct-query-config.yaml#L9

Question 1: Plot the ETmiss of all events

Used ServiceX FuncADL (PHYSLITE) to fetch only the
event MissingET magnitude (converted to GeV) to
minimize data movement.

Queried the specified rucio dataset and delivered
NFiles=1 (kept small for a quick example; you can
increase NFiles yourself when ready).

Converted the ServiceX result to an Awkward Array and
filled a Hist histogram (50 bins, 0-200 GeV as a
reasonable MET range).

Plotted with mplhep ATLAS style and saved to
etmiss.png.

(notes from LLM response)

©

import awkward as ak

from servicex import deliver, ServiceXSpec, Sample, dataset
from servicex_analysis_utils import to_awk

from func_adl_servicex_xaodr25 import FuncADLQueryPHYSLITE

from hist import Hist
import matplotlib.pyplot as plt
import mplhep as hep

# Use ATLAS plotting style
plt.style.use(hep.style.ATLAS)

# Build the ServiceX query: get MissingET (first object), then select its magnitude in GeV
base_query = FuncADLQueryPHYSLITE()
met_query = (

base_query

.Select(lambda e: e.MissingET().First())

-Select(lambda m: {"met™: m.met() / 100@.0}) # Convert to GeV

)

# Dataset name (from user)
ds_name = "mc23 13p6TeV:mc23_13p6TeV.801167.Py8EG_A14NNPDF2310_jj 372.deriv.DAOD PHYSLITE.e8514 e8528 a911 s4114 ri15224 ri5225 |

# Deliver the data (use NFiles=1 for a quick test run)
results = to_awk(
deliver(
Servicexspec(
Sample=[
Sample(
Name="etmiss_fetch”,
Dataset=dataset.Rucio(ds_name),
NFiles=1,

Nuarv-_mat Anaru

s / adl-benchmarks / results / direct-query / direct-question-01.md

oc) - 135 KB

¥

# Extract the MET array (Awkward)
met = results["etmiss_fetch™].met # units: Gev

# Build histogram: 50 bins from @ to 200 GeVv

h = (
Hist.new
.Reg(50, 0.0, 200.0, name="met”, label=r"$E_T~{\mathrm{miss}}$ [GeV]")
.Int64()
)

# Fill histogram (Hist accepts array-like; Awkward array works or can use ak.to_numpy(met))
h.fill(met=met)

# Plot and save

fig, ax = plt.subplots()

h.plot(histtype="fill", linewidth=1, edgecolor="gray"”, label=r“"All events")
ax.legend()

ax.set xlabel(r"$E_T~{\mathrm{miss}}$ [GeV]")

ax.set_title("Missing $E_T$")

fig.savefig(“etmiss.png”)

plt.close(fig)

o« S —— 4

G. Watts (UW/Seattle) 14




Question 6: For events with at least three jets, plot
the pT of the trijet four-momentum that
has the invariant mass closest to 172.5
GeV in each event and plot the maximum
b-tagging discriminant value among the
jets in this trijet

Uses ServiceX (FuncADL R25 PHYSLITE) to fetch, in one delivery
(NFiles=1), only what’s needed: per-event jet kinematics (pt, eta, phi,
mass in GeV) and the b-tagging discriminant (GN2v01 tagger weight) via
the BTaggingSelectionTool (FixedCutBEff_77 operating point).
Filters events at the ServiceX level to require at least three jets, reducing
data moved.
Builds Awkward Momentumd4D vectors, forms all trijet combinations per
event, selects the combination with invariant mass closestto 172.5 GeV,
then:

* Plots the pT of the selected trijet four-momentum.

* Plots the maximum b-tagging discriminant among the three jets in

the selected trijet.

Uses Awkward + Vector for all physics calculations and Hist for
histogramming; saves plots to PNG files.
Dataset:
mc23_13p6TeV:mc23_13p6TeV.601237.PhPy8EG_A14_ttbar_hdamp258p
75_allhad.deriv.DAOD_PHYSLITE.e8514_s4369_r16083_p6697.
Note: Only one file is processed (NFiles=1) here; when you are ready, you
can scale up yourself.

G. Watts (UW/Seattle)

duidsel-q yium jeap o1 ar1eydiajiog

direct-question-06.md

élo]d ‘solJoleulquiod ‘guliani4

15




Max b-tag weight

B Max b-tag weight in chosen trijet B Closest m(trijet) to 172.5 GeV

10 15 200 250
Max b-tag weight Trijet pr [GeV]

Gotit!

G. Watts (UW/Seattle) 16



What about errors?

stdout:
etmiss: Transform e/e --:-- =
Download /0 -1
stderr:
bash: cannot set terminal process group (-1): Inappropriate ioctl for device =

bash: no job control in this shell
/work/.venv/1ib/python3.13/site-packages/func_adl servicex xaodr25/trigger.py:127: SyntaxWarning: invalid escape sequence '\D'
object. Close match is done as a function of $\Delta R < "dr'$.
Traceback (most recent call last):
File “"/app/script.py"”, line 36, in <module>
result = to awk(
deliver(
...<10 lines>...
)
)

File “/work/.venv/lib/python3.13/site-packages/servicex analysis utils/materialization.py”, line 57, in to_awk
raise ValueError(f"ServiceX result path list for {sample} cannot be empty.")
ValueError: ServiceX result path list for etmiss cannot be empty.

G. Watts (UW/Seattle)

Thisis a crash in ServiceX

 No data was returned

* Note the “0/0” —no files
were found for ServiceX
to process.

* This means that the
dataset name is likely
bad.

BUG:

* Notethereisno
informative error
message...

* | hadto use myexpert
knowledge of the system
to realize what was going
on.

* Just add this to the hint
file and now the LLM s
also an expert!

17



Prompt + Question +
Hint files

Run Code
(in docker)

Fix It Prompt +
Question + Hint files +

Previous Version of
Code

G. Watts (UW/Seattle)

* Fix It Promptis very similar to first
prompt
* Includesold code
* stderr, stdout
* |terations are allowed up to some limit

In general, smaller models have more
trouble than larger models!

Model openai/gpt-oss-120b

Took 6 tries on Q1!!!

» Run

» Run

(=4 w B~ w ~ -

» Run

150 175 200
EMiss [GeV]



And “Hallucinations”...

gpt-40 Question 5 Correct Question 5 Answer

ET'Ss Distribution | px10% Missing E1in Z — uu-like Events

100

B Selected events mmm Opp.-signy*u~,60<m< 120 GeV

125 150 175 200 ' 50 75 100 125 150 175 200
ET'ss [GeV] Missing ET [GeV]

All models answers to question 5

G. Watts (UW/Seattle) 19


https://github.com/gordonwatts/atlas-plot-agent/blob/main/notebooks/adl-benchmarks/results/direct-query/direct-question-05.md

G. Watts (UW/Seattle)
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100%

70%

10 Trials

Question Performance (suc

100% 100% 100%

100%

G. Watts (UW/Seattle)

100%
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10 Trials

Question

Model (sorted by cost)

Correctly calculated with # of input and output tokens (as reported by the API)

G. Watts (UW/Seattle)




- successful attempts only
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- successful attempts only
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Thanks Alex Held

3 TeV Z-Prime

Semileptonic tt

* “Notunreasonable” - after examining the code

S MG {weighted) * Could have used b-tagging to improve further
* Used my, mass constraint to choose the smaller
neutrino p,

* GPT-5 made two coding errors
 Thatit had never made in other questions
* But many other models had
* Getting to the limits of what it can do in one

shot?
« BUT... injects preconceptions
1000 1500 2000 2500 3000 3500 4000 * Initial Object Selection Cuts, etc.
Reconstructed mg; [GeV]  So plots aren’tidentical to reference

* Butstillis getting “physics” right

G- Watts (UW/Seattle) o Reproducible? Not really!

25



What Dataset Should We Use?

The actual question #6 fed to our models:

For events with at least three jets, plot the pT of the trijet four-
momentum that has the invariant mass closest to 172.5 GeV in each
event and plot the maximum b-tagging discriminant value among
the jets in this trijet in the rucio dataset

mc23_13p6TeV:mc23 _13p6TeV.601237.PhPy8EG _A14 ttbar hdamp2
58p75_allhad.deriv.DAOD_PHYSLITE.e8514_s4369 r16083_p6697.

Why can’t we say “in semileptonic ttbar”?

* Every experiment has a wealth of metadata

associated with its datasets That said:
* Twiki pages often maintain which samples to * There arerules!

use for what * Even experiment scripts...
* [magine sorting between a Run 2 and Run 3

analysis! How hard is it to write a tool that the [lm can use?
* Orfull sim and fast sim! (not that hard...)

* Cross sections and MC production

efficiencies! G. Watts (UW/Seattle) 26


https://github.com/gordonwatts/atlas-mcp

What Might Be Next?

Follow instr

What should we be writing? Plotthe missin
* Tools (mcp-based)
* Prompts that can be used to accomplish goals

We should shy away from writing big complex
integrated systems except as the final step!

Tools, prompts, hint files are reusable by many

Scope: mc23_13peTeV
SyStem! Tags: Top, TTbar, Baseline, PowhegPythia

Dataset: mc23_13p6TeV.681229.PhPy3EG_Al4 ttbar_hdamp258p75_Singlelep.evgen.EVNT.e8514, 1

e Even humans can use them

* The pluginto existing IDE’s and could help a userin
real time!

We need a HEP repository of tools, served to the web

in general

* Tricky: want authentication so a user can use
these in their experiment’s privileged context!

Build lego bricks, not buildings!

G. Watts (UW/Seattle) 27



Install plugins in codex/claude/copilot

1 ) (tested in codex/claude)
Write Our Own Query Framework?, . lestediooseeauce
(thanks to Ben G!!!)

OpenAI Codex
gpt-5.4-mini medium /model
~\Code\llms\test-codex

Tip: New Use /fast to enable our fastest inference with increased plan usage.

$iris-hep Please write a stand-alone python file that we can use uv to run (and auto install) that will do the
following: "Plot the ETmiss of all events in the rucio dataset

user.zmarshal:user.zmarshal.36U4702_OpenData_vl_p6026_2024-64-23."

matplotlib.use("Agg")
atplotlib.pyplot as plt

ETmiss distribution for user.zmarshal:user.zmarshal.364702_OpenData_v1_p6026_2024-04-23

t FuncADLQueryPHYSLITE
XSpec, dataset, deliver
to_awk

T = "user.zmarshal:user.zmarshal.364702_OpenData_vl_p6026_2024-04-23"
Path("etmiss.png")

ion=False)

FuncADLQueryPHYSLITE
.Select(1l : {"met": evt.MissingET().Firs
.Select(1l cols: {"etmiss": cols.met.met() /

$ uv run --script plot_etmiss.py
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https://github.com/iris-hep/marketplace

Move to using CLI’s and other frameworks made by the Open Source Community

G. Watts (UW/Seattle)
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Next Steps

One Person Efforts

* Very easy to get started, but...
* Proofthis can be usefulis done (and published)

Work at Scale?

* Now - move away from smaller contrived demonstrations
* Use 100 TB datasets, modern analysis facilities, at scale
questions and analysis

Complexity Of Full Analysis?

* Manage context over full range of experiment specific
tools and facilities
* Manage context and intent over weeks of work

e Cost?
G. Watts (UW/Seattle)

Build An Ecosystem...

* Of Skills
* How to perform things like
statistical anslysis
* How to extract data (ntuple)
* Top-jet boosted tagging...
« OfTools
* Experiment meta-data (x-
section)
 Datasets, reprocessing
versions, etc.
 Of Context
* How farcan it go onits own
towards an analysis?
* Howtointegrated a
human?
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Specific “Next” Goals

OpenData: Run the AGC

1. Develop the skills, tools, git repo structure (e.g. maintaining context) so they are
generic enough the AGC prompt has to specify the analysis
2. Run 10times. Cost? How different are the answers?

ATLAS: Repeat a simple non-standard final state analysis

1. Similar as to above, but unlike a canned analysis, target Run 3

G. Watts (UW/Seattle)
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Conclusions

* Bigger Models Are Better
* Not worth wasting time with the smaller ones?
* Certainly nothing under 100B
* Costisnowan issue!

e Hint Files Are Universal
* We will need these for whatever we do next
* Helpful for humans as cheat sheets

- O tip)ﬁize hint files for brevity (big models know
a lot!

* Tools for hint files (mcp)?

e This used ServiceX, Awkward, Hist as its
tech stack
 No reason another stack couldn’t work!
* Mix/Match hint files, replace prompt

* GRID data being available in minutes... seems
like a requirement for “chat”...

* Biggest Issues
* Validation
 How do we fit it into our current workflows?
* What new workflows does it enable?
* |sthisjust another framework experts are
already writing?
e Can we figure out how to make “plans” work?

* Next Steps

* Find small tasks that experiments will find
immediately useful.

* Something that want to do, butis just too
much annoying trouble with the current
software stack

* Web site to demonstrate new tools is possible
hack-a-thon next step
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