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38% of webpages from 2013 are no longer accessible

% of links from each year that are no longer accessible as of October 2023

PEW RESEARCH CENTER

»  23% of news webpages contain at least one broken link, as do 21% of webpages
from government sites. News sites with a high level of site traffic and those with less are
about equally likely to contain broken links. Local-level government webpages (those
belonging to city governments) are especially likely to have broken links.

https://www.pewresearch.org/wp-content/uploads/sites/20/2024/05/pl_2024.05.17_link-rot_report.pdf



EVALUATION OF THE Cf-252 FISSION
NEUTRON SPECTRUM BETWEEN 0 MeV AND 20 MeV

W MANNHART
Physikalisch-Technische Bundesanstalt,
Braunschweig, Federal Republic of Germany

Abstract

The results of seven recent measurements of the Cf-252
neutron spectrum were used in the evaluation. Based on the
avarlable information, for each experiment a complete uncertainty
covariance matrix was generated. The data were combined by
generalized least-squares techniques. The evaluation was carried
out with 70 energy grid points between 25 keV and 19.8 MeV. The
individual experimental data were extrapolated te these grid points
by using the shape of a Maxwellian distribution specific for each
experiment. The evaluation gave a value of XE per degree of
freedom of approximately unity and indicated no incompatibility
between the experiments. The resulting relative uncertainty of the
evaluation 1s smaller than 2 % between 180 keV and 9.3 MeV. A
weighted spline interpclation between the discrete data points was
used to generate a continucus shape c¢f the evaluated neutron
spectrum The result of the evaluation was compared with available
theoretical cescriptions of the Cf-252 neutron spectrum. None of
the existing theories 1s compatitbtle witk the evaluation cver the

whole energy range.

From: Properties of Neutron Resources, IAEA, Vienna, 1987, IAEA-TECDOC-410



252Cf(sf) PFNS is a standard. It cannot be updated since

(S e
+® Los Alamos 1986 because its input data were lost.
. 252 Why is this standard important:
Reevaluat'_ng the CfgSf) PFNS » >70% of all other PFNS measurements (including 23>238U and 23°Pul) are measured
and associated covariances using the 252Cf PFNS. If its mv or cov are incorrect, we impact PFNS of all actinides.

* New models are often using it as a first test case.
* Dosimetry community uses it to calculate SACS.

Denise Neudecker?, D. Brown?, A.D. Carlson?3, M.J. Grosskopf?, R.C. Haight?, K.J.

Kelly', B. Pritychenko?, S. Vander Wiel', N. Walton'4

Qur current standards evaluation by Mannhart is not reproducible because:
TLANL, 2BNL,3NIST, 4UTK

* Input data are lost,
» Code is lost (executable exists but no PPP correction).

Impact of not having the data:
Nuclear Data Week 2024 November 6, 24  New experimental data (7 sets) have been measured that we cannot add,
LA-UR-24-31684 « No way to link 235U PFNS and SACS to 252Cf{(sf) PFNS.

N"S o by Triaad Natienal Sacurity, LT for fa LS. Dapartment of Enargy’s NNSA 1 24 ‘@

https://indico.bnl.gov/event/24320/contributions/97755/

LA-UR-24-31684
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Nuclear Data Sheets
Volume 120, June 2014, Pages 272-276
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Towards a More Complete and Accurate
Experimental Nuclear Reaction Data Library
(EXFOR): International Collaboration
Between Nuclear Reaction Data Centres
(NRDC)
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Japanese evaluated nuclear data library version 5: JENDL-5
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I Challenges of interconnected resources (part 1)

* How is their identity established?
* Where are they located?

 How can they be accessed?



Cryptographic hashes as identifiers

A cryptographic hash function (CHF) is a hash algorithm (a map of an arbitrary
binary string to a binary string with a fixed size of n bits) that has special properties
desirable for a cryptographic application:!"!

Cryptographic hash function - Wikipedia

6bd776ce58fe03dd396bcb4aea923343
a8d9b7615e101d2909d234e7f06a75e3



https://en.wikipedia.org/wiki/Cryptographic_hash_function

I Separation of identity and location (IPFS)

The InterPlanetary File System (IPFS) is a protocol, hypermedia and file sharing peer-to-peer
network for storing and sharing data in a distributed file system. By using content addressing, IPFS

uniquely identifies each file in a global namespace that connects IPFS hosts, creating a resilient
system of file storage and sharing.*I[°]




I Separation of identity and location
(git-annex / Datalad)

Amazon S3

Git repo BitTorrent

Fingerprint 2 AWS, IAEA
sy IAEA Webserver




Principle

Decouple identity from storage location and way of access




The Non-Reproducible Element

eeeeeeeeeeeee



I User story: Evaluator

EXFOR library Selected datasets Corrected datasets

Model Input File

Evaluation

Articles

Revised Evaluation



I Essential Reproducibility Problem

Input Object #1
@
Input Object #2 B w Output Object

Input Object #3




I Essential Reproducibility Problem

Input Object #1

@
Input Object #2 B w Output Object

Input Object #3

How combined / augmented / transformed?




I Idea #1: Focus on Hierarchical Format

ENDF-6 Format EXFOR Format ENSDF Format




I Idea #1: Focus on Hierarchical Format

ENDF-6 Format EXFOR Format ENSDF Format

2/151/isotope[1l]/range[1l]/spingroup[1]/AJ



I Idea #2: Develop/Adopt a Transformation Language

Function TransformUnits(json_obj) {

If json_obj/Data/Unit/CrossSection == “eV":
json_obj/Data/Table/CrossSection *= 1000

return json_obj

}

Main {
id(inp_obj) := 6bd776ce58f...
out_obj = TransformUnits(inp_obj)
store(out_obj)

}




I Idea #2: Develop/Adopt a Transformation Language
Function TransformUnits (JSORE0D)) {

if JSONRODJ/Data/Unit/CrossSection == “eV":
json_obj/Data/Table/CrossSection *= 1000

return json_obj

}

Main {

id (IRPR6KY) := 6bd776ce58f..
out_obj = TransformUnits({fPRoD))

store(out_obj)

}




I Transformation Language Considerations

« Completely deterministic

 External objects can only be referenced by identifier

« Convenient navigation within hierarchical object structure

« Safe by design (e.g. no file system access)




I Distributed Hierarchical Dataset

“Evaluation”: 6bd776ce58( ...
“Covariance”; f372add3elc...




I Revised user story: Evaluator

EXFOR library Selected datasets Corrected datasets

Model Input File Model Code

Evaluation

Revised Evaluation




I Complex Data Transformations

@ EXECUTE SECURELY

Apptainer allows unprivileged users to
use containers and prohibits privilege
escalation within the container; users

are the same inside and outside the

container.

(A\ APPTAINER

<. SHARE AND MOVE

The single-file SIF container format
allows you to reproducibly build, share,
and archive your workload from

workstations to HPC to the edge.

https://apptainer.org/

& ENCRYPTIT

Apptainer can encrypt containers and
Integrates with Vault and other secret
Mmanagement platforms to secure

applications, models, and data.

September 2024



Trust

September 2024



Formalized opinions

Created ...

Endorsed ...

... by an institution

Not recommended ...

. .. .. by a person

.. by a committee

Web of Trust
Public-Key-Infrastructure



Summary

Separate identity from location

Formalize data transformations implemented by a user

Access to objects solely via cryptographic hashes

Allow entities to attach opinions to objects (and proof their identity by digital certificates)
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