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5. Data Preservation
RHICs scientific mission would be incomplete without comprehensive data and analysis
preservation (DAF). The PAC commends BNL Management for developing and piloting
a comprehensive DAP plan. The plan integrates with DOE data policy, implements FAIR
principles, and uses Al technology for accessing the data and analysis.

The PAC is pleased to hear that the development of the DAP plan is coordinated with the
RHIC experiments via regular round-table discussions and that a prototype for the Al
search is being worked on for STAR's documentation. We encourage BNL to apply for
funding to support the components of the DAP plan, especially Al integration.

The analysis of RHIC data will continue over the next decade. The PAC recommends that
BNL management plan to allocate adequate resources to support this work and to ensure
that RHIC data and associated analysis are preserved for future research.
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Recommendations from the PAC

Brookhaven National Laboratory

October 16 - 17, 2015

BNL Lab Management:
® The PAC recommends that BNL management develop a plan to allocate adequate
resources to support comprehensive data and analysis preservation (DAFP) and to ensure
that RHIC data and associated analyses are preserved for future research.

o We encourage BNL to apply for tunding to support the components of the DAP plan,
especially Al integration.

* Develop a plan to allocate resources to DAP.
* Seek dedicated funding, especially for Al components.
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RHIC university groups and DAP

* University collaborators are essential for the success of DAP

 Many DAP tasks require deep knowledge of RHIC detector
systems, software, and past analyses. This expertise primarily
exists within university groups.

» Dedicated funding is needed for universities to contribute
effectively to DAP activities

* Abhay is engaged and supportive
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SciBot is visible from outside BNL network

* Openedto general internet

* Without authentication: access
to public information only (from
BNL, PHENIX, sPHENIX, and
STAR)

e Several thousand of records
have been indexed

* \With authentication, access
only to STAR internal
Information

* Lacking GPU resources:
answers can be slow
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https://scibot.csi.bnl.gov

Authentication

Multi-Experiment Chat




Do you know sPHENIX internal notes?

eee M- < scibot.csi bl gov

® O m @ O

Authentication

Connected as Lancon, Eric

Multi-Experiment Chat

Collaborations

« Esar HEN l ¢
=P ENIX sprelllix JSTAR

« [eric
> Profile/Claims
Choase a model
Logout llamacpp/dahlia.csi.bnl gov:gpt-oss-120b v
Chat

do you have SPHENIX internal notes?

you provided does not contain any internal notes.
Whatis available in the context are:

References to PHENIX analysis-note templates (PDF and TeX) and links to the documents used by the PHENIX

collaboration.
Public-facing information such as the sPHENIX Technical Design Report, physics publications, conference nates, and

public results.

I you need actual SPHENIX internal notes, pically restricted bers and are
ted above. You would need to contact the sSPHENIX collaboration (e.g., via the

in the publicly accessible sources i
“Contact” link on the sSPHENIX website) to request access

> Details
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Answer is no!



Why not just use ChatGPT?

The reason is data sovereignty

Collaborations, rely extensively on internal information that is not
Intended for public release.

Access to internal documentation like operational details, and
collaboration-specific data must remain controlled and protected.

All internal data are kept on site and securely accessible via
authenticated local Al systems.



Different LLMs produce different levels of detall

and accuracy lama3

[=) viow o anatyze jets in 200 et Au s collsions from 20147

PT-40-mini
G 0 In I T aratyze pets in 300 Get Awstw collissons from 2004, you can follow the steps cutlined below

1. Ewent iwlection: Select swenti that huve & high-enengy trigge bower in the Barmel Electromagnatic Calorimeter [BEWE) mad ot least one charped

0 = (12 Gt in thag Tier LT 4 i thing & h < 1
Q do/ anabyze jets n 200 GeV AurAa collisions from 20142 track with pr == (L2 Gaii in the Tima Projection Chambar [TPC), The trigge towen thopld Ba within the passdongidite range of [11] < 10

3. Mt recomitnaction: Le Ehe arti- By et fnding algorithem with a reuclution pars=ater B = 1,4 25 reconitrct et from the charged rachs in the

TR Tha jets thould Bave e = 2 Gevt'e and be witkin the pseudorspidity angeod [ = 1 = R

Short how40 (based only o the provided STAR/RHIC context) 1. Background subtraction: Subtra the underying svent bacgreund using & method hased o sctive jet areat |1, 2]. This is important o sraune
that i jets ane not contaesinabied by non-petiie parbce

*.:08e R ovat asfection A, Jet shaps analysis: Study the diferential pet thapes a5 & fusction of 7, whre T is the radia] defande from the jet as. You can ioe B mieed-svent

T b’y 1 Py i

Bl P e i e GUSE TS Ll g s
Use the 2014 STAR AusAu VINN » 200 GeV data set; select centry o bl o s e wet tharm e dieh i ange |

e esammamemmreee Q: How do lanalyze jets in 200 GeV Au+Au collisions from 20147

*  Track/tower inputs

finding procedurs, foch as thi chobos of B resolulion parsmile B ¥ea cunt by

S from 100 Ge¥ pip eollibon ot tisilar conber-ol-madd erengie. This will help

Use charped tracks from the TPC with pT 0.2 GeVie {and Inteach] < 10 in one description) asd opticnally inclode BEMC neutral towers [1.2] you undentand whether theve ane any significant modifications be the jets in Aevhu ollinion:
Exclude events containing a track with pT > 30 Gevii If following the quoted analysis (1) By fellening Uik stegd, you ihonld Be ale 1o asaleos et i 300 GV darv i colldion and compare thes with the in pip cellibam
o Jetfindng
References

Run Fastet with the anti KT algorthm. Typecal resolution parameters used in the comtent: R = 0.2, 0.3, 0.4, 0.5 (choose R per phrysics goal)
> 31 [1] STAR Colaboration, Phys. Rew. © 52 (2015 054506
impose fiducial acceptance jnjet] < 1 - R (or speciic acceptance wsed in each study] (2] [2] STAR Colaboration, Phyi, R £ 54 (3008} 024508

o Background subtraction (heavy-ion specific)
[5] STAR Collaberaibon, Py Ree O 95 (2007) 034503

Correct recorstructed jet pT with the median-area method: p_TAjcorr) = p_TArec) - oA, where p = medip_{T 0 (rechA_i} and A is the et ared
(KT area mrathod) [2] + Detaity

Estimate residuals/systematics from mixed event or event-plane dependent techniques as used In the cted analyses (2,3
+  Optional selections & studies G . . 2
emini-

Semiinclusive recod jets: trigger on BEMC tower with 930 GeV ET and select jets in recoll repon &¢ « (3n/4, Sw/d) (1]

Compare multiphe R 10 study broadening and energy redatribation: check constituent pT cuts e g, include‘exciude sok constituents) (3]

o  Notegfunceriainties How do | analyze jets in 200 GeV AurAu collisions from 20147

The context specifies reconstruction and backgroend subtraction but does not give full unfiolding, efficiency or systematic procedures —ate

STAR collaboration standards o referenced publications for those steps [1.2]
To analyze jets in 200 GeV Au+Au collisions from

4 using data collected by the STAR esperiment, consider the following:
References: [1] STAR 2014 analyses descripnion; (2] Jet reconstruction « o_TH{ceer) [median p) prescrigtion; [3] Sems inclushe/BEMCtrigpered jet
4 \ «  Data Sowrce: The data was collected by the STAR experment at RMC in 2014 (]
eCtoN (Conbext encerpty)
o Track Reconstruction: Use changed tracks with 0.2 < pr i < 30.0Gevc and [Ny | < 1.0 reconstrucsed by e Time Projection Chamber

> Detais (TPC) [ Exclude events containing 2 track with Py s higher than 20 0Gevic [)

*  Jet Reconstruction:

Use the anti ko jet custering algonthen from the Fast et package []
Use a resolution parameterof R = 0.4 ()
»  Jot Selection: Employ a seei-inciusive appeaach [], Consider jets ia the recoll region (3 /4 < |24 = Pl < B /4) of 2 Nigh energy Baerel
Electromagnetic Calorimeter [BEMC) trigger tower (9.0 < Ey < 30.0 GeV) |

We must quantify and verify reliability. e 8




Validating SciBot

* Wrong information is worse than having no information.
* Once ‘validated’ information is fed into SciBot,
* There is still a need to develop a multi-layer validation process:

« Expertreview: domain experts vet answers and curate corrections.

* Automated checks: semantic similarity, provenance scoring, and regression
tests.

* Ensemble & benchmarking: multi-model cross-checks + domain Q&A
benchmarks (community-sourced).

Need help to collect validated Q&As



Contribute with Q&A to validate SciBot

Help Build SciBot & — Preserve RHIC's Legacy

Every Q&A you submit keeps 20+ years of RHIC knowledge alive for future scientists

What We Need From You: Get Started: Short

“ Help benchmark and improve SciBot URL HERE

@ Pose a challenging RHIC physics question that ChatGPT cannot answer is correct

Share your answer (brief or detailed—both help!)

@ Time: ~5-10 minutes per Q&A

M Goal: Build a comprehensive RHIC knowledge base

Recognition & Impact:
g P Or visit:

B Contributors acknowledged in validation paper
*  Help shape Al-powered future of nuclear physics
@ Make RHIC discoveries accessible to next generation

# Submit Today!

W lJoin colleagues across all RHIC experiments

The RHIC Dat
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Call for Sample Analyses

* Need a small set of representative RHIC analyses to help
implementing Al-driven (re-)analysis
 Just ONE to start with

« Sample analyses to validate and test whether Al can:
* interpret documentation,
* reconstruct analysis logic,
* identify missing information,
« and help automate and verify reanalysis steps

* Needed to get a realistic estimate of required human
intervention
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