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PaNOSC factsheet

Call: Horizon 2020 InfraeOSC-04

Partners: ESREF, ILL, XFEL.EU, ESS, CERIC-ERIC, , EGI
Description: cluster of ESFRI Photon and Neutron sources
Observers/non-funded: GEANT, EUDAT, national Ris

Linked 3™ parties via EGIl: DESY, STFC,

Status: Started 1/12/2018

Github: https://github.com/panosc-eu

Home page: https://panosc.eu
Twitter: @PaNOSC_eu #PaNOSC
Budget: 12 M€

Coordinator: ESRF

Started: 1/12/2018

Duration: 4 years

photon and neutron
open science cloud

ESFR' European Strategy Forum
onResearchinfrastructures

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No. 823852



ELI in Brief

 ELI ERIC will be the world’s most
advanced laser research
infrastructure

* First international research
infrastructure built completely in
Central Europe

* Funded in synergy between
ESIF, National and Framework
funds, after EU approval and
delivered through a community
effort

panosc

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No. 823852
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ELI Timeline

Joint Parallel Joint
Implementation

<——— Initiation Operation ——
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ELI-Beamlines Integration
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13 Countries
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PaNOSC
goals

PaNOSC works closely
with the PaN sources in
Europe to develop
common policies,
strategies and solutions
in the area of FAIR data
policy, data management
and data services,
integrating them into the
,EOSC.

Full FAIR
compliance
of PaN
scientific data

Increase of RIs’
impact by
encouraging
data reuse

Supportin
shaping EOSC
services for

users needs ®

Innovative
data services
at Rls and as

part of the

EOSC

Collaboration
with EOSC
projects to

share
outcomes

Sharing of best
practices for
open data
policies

\\”\\
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Data policy WP

E PaNOSC-data-policy-D2.1

12 b1
anosc-cu [l CALIPSOplus @ Time and Absences & Biis/ biis - GitLa teeti. % O
= 4
Update the PaNdata data polic e e e e S
o~ A B 100% v Normaltext v Calibri - 2 - BIUASS ocBM- =- 1= - 2| A

v 1 2 3 4 5 6 <

PaNOSC Scientific Data Policy °

Include the FAIR concepts and make it FAIR
co m p I i a nt PaNOSC Scientific Data Policy Draft

VERSION 2.0
DOL://| ,

Update existing Data Policies to be
compatible with the Data Policy 2.0 framework

Develop a tool for Data Management Plans BN Al

ume *Project: eSelection of +Creation of | *DMS specific
= scientist: admin. Dataset in experiment
Inst: ! Metadata, instrument (meta)-data experiment
Software/ selects database (meta)-data
Methods/ instruments, o Ingest of eCreation of

*Data methods project preservation
manager: specific related
metadata information metadata
standards, s(meta)data-

policies, wverification
RDM tools

Share outcomes with ExPaNDS

PanoSsC
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Data catalogue WP

Develop an Application Programmers
Interface (API) for searching for FAIR data

Integrate search API into EOSC portal

Use Nexus/HDF5 for metadata as much as

possible

Enhance, extend and improve NeXus
Collect of metadata on beamlines

Share outcomes with ExPaNDS

o
]
-
]
2
-

/Datasets

/Datasets

®

/Datasets

/Datasets

Show/Hide List Operations = Expand Operations
Patch an existing model instance or insert a nede 3
Find all instances of the model matched by filte#ro e diia sou
Replace an existing model instance or insert a new one into the data source.

Create a new instance of the model and persist it into the data source.

/Datasets/{id}

(o]

N B 2 2
QAGOOAOARAE

/Datasets/{id}
/Datasets/{id}
/Datasets/{id}

/Datasets/{id}

(0]

/Datasets/{id})/exists

Patch attributes for a model instance and persist it into the data source.

Find a model instance by {{id}} from the data source.

Check whether a model instance exists in the data source.

Replace attributes for a model instance and persist it into the data source.

Delete a model instance by {{id}} from the data source.

Check whether a model instance exists in the data source.

Name Type Shape | Value
v bigfake.nxs
¥ mx entry NXentry
» m event_data_detector 1 NXevent_data
~u features uint64 3 Compressed
¥ | instrument MNXinstrument
» mw chopperl NXdisk_chopper
» mw chopper_2 NXdisk_chopper Eile
v mx chopper_3 NXdisk_chopper
b ma delay NXlog Physical
+ depends_on string scalar "fentryfinstru...
« name string scalar "Juelich, WF...
» ntp_to_mrf_comparison int64 scalar 0
» radius float64 scalar 300
» mx rotation_speed NXlog
~s slit_edges float64 12 Compressed...
« slit_height float64 scalar 130
s slits int64 scalar 6
» x top_dead_center NXlog
» mx transformations MNXtransformations
» mw chopper 4 Nxdfsk_chopper @ HDF5
» wx chopper b NXdisk_chopper

L I
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PaNOSC has 6 data catalogues with different APIs + Uls

Dataset List @@

DOinclude experiments: without data

. i » ® search 1-01-122 - In-situ analysis of Ta produced by the FFC Cambridge Process.
O Date Name Definition Files Size Download a, —
1-01-126 : Stress ageing of a 15-5-PH martensitc stainless steels - SANS study of precipitation ans spinodal decomposition

AFAMIN- G

Attached documents (?)

1-01-137 - In situ diffraction during casting: determination of rigidity point in grain refined Al-Cu aloys
1-01-139 : Magnetic ordering in Ni-Co-Mn-Sn-based ferromagnetic shape memory alloy (FSMA)

O ® wa mesh AFAMIN e B51 1 1719726 24 56 MG a S s aments 1-01-127 - Omega phase particles in LCB titanium alloy [

A B, 2016 All roles 1-01-120  The study of the phase diagram for Fe-A-Ge alioy. Its relation o the mechanical and magnetic behavior. &

P ores Orcke 1-01-130 - Applcation of neutron powder difraction to the characterization of impuise atomized AI-Cu-S¢ droplets il

Summery  Crystaography  Meladalalist  Files Dol T 1.01-131 : Comparative study of nanofeatures in ODS-FeCr alloys produced by diflerent powder metallurgy based routes
Abinstruments 1-01-132 - Early stages of precipitation in Ni-rich near-equiatomic Ni-Ti shape memory alloys
Number Title/ Absirac (7)
1-01-135 Wwelding for ag g materials: vs neutrons o R

Mame  mesn- A N T A BB oo

e

1171372 L 1-01-140 - Structure of high entropy alloys Pmznan i
Daahinition Data Metadata or Numor (7).

an o .
i

® e

Tincuade axpaimants vaost aaa 1-01-146 - Spatial distribution of nanoparticles in ODS steel tubes

ee®

1-01-147 - High entropy alloys — novel obtaining techniques

Experiment Information

PanoOSscC
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_ WP3
PaNOSC common API across all sites

w0

Common API to search across all PaNOSC catalogues

PanoOSscC
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Data Analysis Services WP

12

Jupyter Notebooks
Remote Desktop in Browser

Remote data analysis portal

HDF5 and visualisation in notebooks

Package software for s/w catalogue

This project has rece

ived funding from the European Union’s

Horizon

2020 researcl

h an

d innov

ation programme under grant agreement No
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WP5

Actor

Simulation services WP

S I M E X: S ta rt_ to_e n d p h O to n — Simulation platform (jupyter[;lub, knime, oasys, eneutrons) Task 5.5
. . . . APT layer (ASE, SIMEX) + Data Model (SYNED, neXus) Task 5.1
experiment simulation library

A\ J
( pyt h O n ) Source and TSa_mplle Simulation of
Computing resources beamline S.raJ fc Oﬁ scattered
simulation im/mode intensity

Tasks 5.2, 5.3 Task 5.4 Task 5.4

McStas-script: python API for L
P

Task 5.3

Photon/
Neutron
database

@PMD)

OASYS: Wavefront propagation f
for beamline design (WISE) )

N e U t rO n ray't ra CI n g WI th M CSta S Data formats, metadata standards, Task 3.5

FAIR principles Task 5.1

Sim. Data
Catalog
(neXus)

Sample
trajectory
(NOMAD)

Exp. Data
Catalog
(neXus)

EPOCH particle in cell + - Scattering in sample ____Intensity
McStas: Simulation of laser e i
driven neutron sources and ray
tracing

on detector

e SR

0.02 4
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0.00 ~

—0.01 4

Sample y [m]
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—-0.03 . ; . . ; ; , e : e ;
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EOSC Integration WP

AAIl = Authentication and Authorisation Infrastructure

* Critical if we want to identify people and define roles
* EOSC must solve at least the AAI problem
* PaNOSC is working with Geant to make Umbrellald sustainable

Develop a PaNOSC data analysis as a service portal

Integrate PaNOSC services into EOSC

Data download service + Software catalog service

14
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EOSC Integration — Data transfer WP6

e 3 uses cases :

1. User driven data transfer (e.g. Globus Online)
2. Data archiving for Rl (STFC as the archive center)

3. Transfer from Rl to compute facilities on behalf of users (i.e. based on the
scenario where users perform analysis on a different infra than the one of
the Rl where the data have been produced). Currently exploring OneData,
dCache and simple solution without caching (webdav)

w7

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No. 823852 pa n OSC
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Sustainability WP

Develop a model to calculate cost of FAIR data

Propose a sustainability plan for Ris

Develop models for different service levels

Participate and contribute to EOSC Sustainability

16
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Training + e-learning WP

e-neutrons.org
Wiki with neutron scattering theory
Web instrument simulation using McStas
Quizzes using both theory and simulation

Migration to ESS servers underway
Extensions:
* Support for Jupyter Notebooks

* Integrate data analysis services
* Integrate simulation services

(im}

TU R12 Pro...tion NYPROD

e-neutrons

e-neutrons.org
Moodle course page
Wiki main page
Recent changes
Random page

Help

Quick links
Introduction
Basic scattering
Providing neutrons
Instrumentation
SANS
Reflectivity
Crystal diffraction
Imaging
Inelastic scattering
Phonon scattering
Magnetic scattering
Elastic magnetic
Inelastic magnetic
Monte Carlo
Simulation projects
Exercises

Tools.
Whatlinks here
Related changes
Special pages
Permanent link
Page information
Print as PDF

Prinvexport
Create a baok
Download as PDF
Printable version

Mc&as [Em] sim.e-neutrons.org i}

Apple Remote .6 (Kickstart)  SpinW

Software for ..lel Computers  Studerende sa... | Dikutal.dk

Instrument

ANSsimple (click for documentation)

Bachmann N S..4886 | @Bay Bachmann Ti

Logged in as mcstas (see recent simruns;

Logout

—Parameters for SANSsimple

pinhole_rad [m] : 0.004 radius of the collimating pinholes (0.004)

LC [m] : 3 length of the collimator - distance between pinholes (3)

& e-neutrons.org ¢ o 4

Move MS offi..mors Forums  How To: Inst...umors Forums

How to install..on dell 06102  Tradlest netvaerk My current n..oogle Groups  Rocrail - Inno...laser (28-03)

Railroad Line Forums

\ »
W. i
& Page Discussion == ]

Inelastic nuclear neutron scattering

Read View source View history Q|

One of the early successes of neutron scattering was the study of dynamics of matter, in particular phonon dispersion relations. Here, the vibrational frequency (or phonon
energy) is deduced from the change in neutron energy through the principle of energy conservation. Hence, for the study of dynamics we are dealing with inelastic neutron
scattering.

This page naturally leads to the description on the Scattering from latiice vibrations page of neutron scattering from quantised lattice vibrations, or phonons. The related topic of
inelastic neutron scattering from diffusion and molecular motion is not covered in this version of the notes.

Instrumentation for the general field of inelastic neutron scattering is described on the Instrumentation page.

Contents [hide]
1 *Scattering theory for nuclear dynamics
1.1 *Scattering from initial o final state
1.2 *The observable nuclear cross section

*Scattering theory for nuclear dynamics

‘We will now return to the basic scattering theory from the Basics of neutron scattering page to derive the equations that govern all inelastic scattering from nuclei.

*Scattering from initial to final state

In the master scattering equation on the Basics of neutron scattering page, we derived the starting equation for the inelastic cross section:

d* K 2 "
R (z:nz) [ | Plwiede Y 60z, - Es, + hao.

e
We begin by expanding the expression for the nuclear potential on the Small angle neutron scattering page:

2nh*

my

@ V= Y b - Ry),

where R; is now the operator for the position of the j'th nucleus. We use this to expand the matrix element in the inelastic cross section:

@ APl
zﬂhz 2 2
=( a ) [zbJ<l,|fwl*6(r—Rj)wfdsrﬂq)]
2 i
2
:( - ) 3 biby {Ailexp(iq - Rp)|Ae y (Aelexpliq - Ry )4 ).
W'

2nh*
m

If all nuclei were fixed in position, we would now reach the diffraction cross section by summing over the (in practice unmeasurable) finite states of the lattice, Mf), since the -
function in (1) ‘would factorize out and vanish by integration. However, we cannot do this simple calculation now, so we need to take a more difficult path. We rewrite the

% ;
troublesome delta-function in (1), using 278(a) = [_m exp(iax)dx (following Squires!’] 2.3):

() 8(Es, — Ex + ho) = % / : exp( w) exp(—iwt)d: .

Now, we utilize a rather intuitive identity from quantum mechanics, valid when L4} is an ei of the t H with Ex:

(5) cxp(%)lzl) =cxp(%)li).

es in the sample as

itted beam (1)

ISC
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Our Vision — a PaN scientific commons ALL
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Catalogue Service Storage Service Catalogue

European Open Science Cloud

PaNOSC
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ELI in PaNOSC

* The amount of data will not be the main challenge (10+ PB of
archived data per annum)
* Standardisation challenge (approach to metadata, detectors,
etc.) as priority
* Cultural issue within due to a “lab approach” to experimental
data (no significant experience on making data available and
(re-)usable within the community)
* PaNOSC is helping structuring the thought and policy process:
* Consortium gives access to resources and experience
* Commitment to adopting PaNOSC Data Policy Framework
* Push for integration of data-related activities within ELI
* Push for long-term vision in terms of services
* Cross-community approach

19
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CESNET in PaNOSC

* Third-party partner, together with DESY, lead by EGIl.eu
* WP6 - cloud provider, integrated in EGI FedCloud, in EOSC Marketplace
* Support for data transfer use-cases
* OneData use-case
* Support for JupyterHub integration
* Already running on CESNET, integrated into EGI/EOSC-hub infrastructure
* AAl lead by GEANT, federated solution based on EduTeams

* CESNET provides one key component (Perun)

20
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Conclusion

1. PaNOSC vision is to create a Scientific Data Commons for Photon
and Neutron sources and make the data available via the EOSC

2. PaNOSC will collaborate closely with ExPaNDS to make FAIR data
a reality for all PaN Rls

3. PaNOSC has been running for 1 year and is now up to speed

4. PaNOSC will allow us to address the data analysis problem

\\:@‘\\
PanoSsC
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PaNOSC Resources

https://[panosc.eu

* https://github.com/panosc-eu/panosc

* “Enabling Open Science for Photon and Neutron sources”
presented at ICALEPCS 2019
http://icalepcs2019.vrws.de/papers/tubpl02.pdf

* Calipsoplus JRA2 — “Building a Data Analysis as a Service Portal”
presented at ICALEPCS 2019
http://icalepcs2019.vrws.de/papers/wepha057.pdf
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https://panosc.eu/
https://github.com/panosc-eu/panosc
http://icalepcs2019.vrws.de/papers/tubpl02.pdf
http://icalepcs2019.vrws.de/papers/wepha057.pdf
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