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Development of the HZDR Open Data Ecosystem

Scientific Computing Department at HZDR — 2017

Establishment of the Scientific Computing division
within the IT as a bridge to the science

Data Policy — 2018

Legal framework for the institutional data
management at HZDR.

0
1

. @ Data Repository RODARE — 2018
-

Provision of the Rosendorf Data Repository for data
and software publications.

ROS=DARE

ROSSENDORF DATA REPOSITORY

Scientific Data Management
(and HPC) — since 2019

Analysis of data/service landscape at HZDR and
development of an uniform data lifecycle.

Scientific B35S
Data Management

HZDR Metadata Catalogue — 2024

Metadata catalogue for additional experiment-specific
metadata as extension of RODARE.

HZDR RDM Strategy — 2025+ RO E, MECA
|dentification of the need to develop a data Rossendorf Metadata Catalogue

management strategy together with our scientists.

o
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The Mission of the Scientific Data Management Group

— Supporting our scientists and research experiment with
tools:
+electronic lab books,

+Interactive analysis,

+ publication repositories for data and software,
+ scientific workflow management,

+ PID (handle) generation and management.

7497020707477,

— Providing support in connecting experiments, detectors and
diagnostics to our infrastructure.

— Establishment of analysis workflows and HPC applications.

‘lyﬂ Document f

Process

Data/SW

Publication E
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Data Management Lifecycle

— Necessary in order to develop our Typically an experiment starts with an
services as comprehensively as idea, based on a research question,
possible. derived from available research

outcomes

— Should also create an awareness
for all components of the lifecycle

.0
Publication .of data and During experiment documentation
mgtadata IS at the end of a E and metadata curation are essential
typical research lifecycle and Data/SW 3 for a comprehensible experiment

can be the starting point for Publication
new iteration cycles...

Idea, — Valuable metadata in our
Concept, proposal systems
Proposal

Collect Process

Preserve
AR

B ond
Archive or (additional) data Archive

publication to provide
sustainable and open science

VA C . N
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The Data and Software Publication Platform RODARE

e @ © @ O + ©

eoe [J v

@ rodare.hzdr.de

a
ROS DARE
—’

Recent uploads
View

Data publication: Cavity-mediated thermal control of metal-to-insulator transition in 1T-
TaS2

Jarc, Giacomo; Mathengattil, Shahla Yasmin; Montanaro, Angela; Giusti, Francesca; Rigoni, Enrico Maria; Sergo, Rudi;
Fassioli, Francesca; (& Winnerl, Stephan; Zilio, Simone Dal; Mihailovic, Dragan; Prelovsek, Peter; Eckstein, Martin; Fausti,
Daniele

Original datasets corresponding to the publication.

Uploaded on September 24, 2024

View
Heat flow data from the fungus Schizophyllum commune
Fahmy, Karim; Gunther, Alix; Bertheau, Rahel; (& Pape, David

The data set contains three typical heat flow curves recorded from the fungus Schizophyllum commune and exemplifies
the evaluation of such data by the software tool metabolator (https://rodare.hzdr.de/record/3150).

Uploaded on September 19, 2024

Sofvare View
METABOLATOR: Analysis of Microcalorimetric Metabolic Data Using Monod's Equation
Pape, David; ® Lokamani, Mani; Seal, Ayush; (® Kelling, Jeffrey; (& Knodel, Oliver; (& Fahmy, Karim; (& Juckeland, Guido

Curve fitting automation for metabolic load of bacteria in solutions.

Uploaded on September 19, 2024
2 more version(s) exist for this record

September 18,2024 (1) View

Data publication: Formation of martensitic microstructure in epitaxial Ni-Mn-Ga films
after fast cooling

%) Login

RODARE Docs

Have a look at the restructured

documentation of RODARE. We now

can more easily notify about news and features,
such as the search options in Rodare.

Visit us https://rodare.hzdr.de/about.

Featured HZDR Large-Scale
Research Facilities

In order to make our large-scale HZDR
facilities more visible, Rodare now offers specific
communities and an overview on our front page!

Overview of published data sets of selected large-
scale research facilities of the HZDR:

« ATHENA — Accelerator Technology
HEImholtz iNfrAstructure

« CARBOSOLA
« Dresden High Magnetic Field Laboratory

« DRESDYN — DREsden Sodium facility for
DYNamo and thermohydraulic studies

« ELBE — Electron Linac for beams with high
Brilliance and low Emittance

» © ELBE Beamlines

» Felsenkeller — The underground ion
accelerator lab

« HECToR — High-power ultrafast computed
tomography

« HIBEF — Helmholtz International Beamline for
Extreme Fields

Powered by:

INVENIO)

Harvested via OAI-PMH by:

BZFIND

Registered In:
re2data.or

REGISTRY OF RESEARCH DATA REPOSITORIES

gde|a H

http://doi.org/10.17616/R3BR40
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Metadata and Data

In our data publication system the datasets are described via

DataCite metadata to be FAIR.

portals, such as B2Find.

(largest dataset: /7,2 TByte).

eoe [+ <

(& DataCite
Fabrica

10.14278/rodare.513

Metadata Export
DataCite XML
DataCite JSON
Schema.org JSON-LD
BibTeX

DOI registered
September 9, 2020 at
18:37:37 UTC

DOI last updated
August 13,2024 at
22:23:26 UTC

6 | HELPMIandt

doi.datacite.org/dois/10.14278%2Frodare.513 (& C

@ DataCite <=>

https://rodare.hzdr.de/record/513

URL

Metadata

@

"id": "https://doi.org/10.14278/rodare.513",

"doi": "1@.14278/RODARE.513",
"url": "https://rodare.hzdr.de/record/513",
"types": {
"ris": "FIGURE",
"bibtex": "misc",
"citeproc": "graphic",
"schemaOrg": "ImageObject",
"resourceType": "Photo",
"resourceTypeGeneral”: "Image"

Ty

"creators": [
{
"name": "Podlipec, Roc",
"givenName": "Roc",
"familyName": "Podlipec",
"affiliation": [

{

The DataCite metadata is attached to the DOI and harvested via

In Theory: max 50 GB per file, max 100 GB per dataset

© @ O + O

=) Signin

DataCite JSON 1o

"name": "Helmholtz-Zentrum Dresden - Rossendorf"

}
1,

FEEDBACK

& Ll

Dataset Image

im:

Video/Audio

eoe [ <

-

\/_\I
N/

@ rodare.hzdr.de

RO% DARE _ 2. Upload & Communities

September 8, 2020

 Photo | Open Aosess.

Chronic Inflammation Prediction for Inhaled
Particles, the Impact of Material Cycling and
Quarantining in the Lung Epithelium

Podlipec, Roc
Contact person(s)
Gregor Hlawacek; Nico Klingner
Work package leader(s)

Rok Podlipec

Correlative optical (STED) and ion (HIM) high-resolution images of lung epithelial cells interacting with metal oxide
nanoparticles where the mechanism of material cycling and quarantining is studied.

Preview

Files (8.6 MB)

Name

e03_s02_t02_F10_LA4_CellMask_Tio2-Alexa_longTermExp_10X000.tif

e03_s02_t02_F10_LA4_CellMask_Tio2-Alexa_longTermExp_60X000.tif

7]

md578bef2700533dffc237331098321¢5b4

Size

File Access:
Rest API

Filesystem

655.2 kB

368.1 kB

@ Preview | & Download

@ Preview | & Download

<[>

Software

/8

@ views

%

Other

& oknodel@hzdr.de @~

o1

& downloads

See more details...

Publication date:
September 8, 2020

DOl:

DOI 10.14278/rodare.514

Related identifiers:
Identical to:
https://www.hzdr.d
Referenced by:
https://www.hzdr.d

Communities:
RODARE

License (for files):

e/publications/Publ-31505

e/publications/Publ-31504

(7 Creative Commons Attribution 4.0 International

Versions

Version 1
10.14278/rodare.514

Cite all versions? You c
10.14278/rodare.513. Tl

an cite all versions by using the DOI
his DOI represents all versions, and

will always resolve to the latest one. Read more

Share

w]i]sl=]o]+|E

Cite as
Podlipec, Roc. (2020

). Chronic Inflammation

Prediction for Inhaled Particles, the Impact of

Material Cycling and
Epithelium. Rodare.

Quarantining in the Lung

http://doi.org/10.14278/rodare.514

R
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s OSCARS

Open Science Clusters’” Action
. for Research & Society

Funded Project

Integratlon for eXperlments

Implemented by:

G S
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NAPMIX at the Felsenkeller Rescarchers o—

Institutions > My proposal Yo
¥ New proposal » 1 active proposals (in review or on schedule)

*» 1 proposals walling for feedback and/or experimental report

* Proposal list
- * Report list Active proposals
RO=DARE
u . . » Personal section _Pnpud Action Title Proposer Beamtime | Facility | ET alloc. €
Jou mal Pu bI Imhor‘s - D 21202619- | prepare experiment tme | Testofthe | Joseph 2021/2 1.1- 6 Shifts (12 hours each) | /£
- e @ T- STO (Dr Joseph Price, GB) detector Price, ELBE: £
eve M@ @ rodare hzdr.de e @ © @ 0 + ROSS E N D O R F DATA R E POS ITO RY Projed Level » Connect with Institutional Login 08.11.2021 system for | University gELBE ’
. B Print the of £
> Onine trairings view Stopping Liverpool, ;
SRR H Metadata * Terms and conditions for user Target GB /
standard-compliant . e e s e oo
DataCite > Handbooks pernet
Source Type P
Recent uploads RODARE offers Facility . presence of
IR I Gommaniies! datld - ' A1 e L
View N
Dat: ;;ubl:icatlon: Belnch1na|rklng a magnon-scattering reservoir with ',:'z"[;ff,'ag .r;':s(,enc;rel\a.'f ;:c;l:mms. eee [ - < # heliport.helmholtz.cloud/project/48/graph/ @ @ ® 8 nH + O
modal and temporal multiplexing Rodare now offers specific communities H
@ Hein her; Kim, Joo-Vor; @ Kérber, Lukas; @ Fall iirgen; @ SchultheiB, Helmut; and an overview on our front page! D u bl Incore
@ Schulthei, Katrin . H E LI Po RT 'G Search

This data publicaticn contains the data for the publication ‘Benchmarking a magnon-scattenng Reactlon I ype

reservoir with medal and temporal®. The dataset is structured in folders corresponding to the

different figures in the paper. The parent folder contains the full BLS spectrum and the input used to... Featured HZDR Large- A D gELB umtime 21102205-S
Uploadzd on February 3, 2025 Scalle Research s R
Facilities
Overview of published data sets of Q p_eﬂP_MD_
[ Dotaser | Open Access | View selected |arge scale research facilities of NA P i
_— : . . ~ SS- m R r Automation Resul
Data publication for "Feasibility of Na-Zn batteries for grid-scale R Cro - SYSte S - esources - utomatio - esults
energy storage: insights from in situ studies"” « ACDC — ACcelerator-Driven

- )

Sarma, Martins; Shevchenko, Natalia; Weber, Norbert; Weier, Tom mukipurpose fon beam Complex d o mal n 1
A -

This dataset contains unprocessed results from the X-ray r  imaging of high temg ATHENA — Accelerator Version Control

molten salt Na-Zn battery. The folders are structured as follows: - 01 1o 03 correspond te radiography Technology HElmholtz D ata Set I e

results, - 04 corresponds te comparison of long-term cycling of two different batteries. 01 to INfrAstructure yp M eta d a a

CARBOSOLA

A

Uploaded on January 31, 2025

N ) A / N . . A

« DALI - Dresden Advanced Light
Infrastructure

[y 50.2025 )| s OpenAcees View

N . . « Dresden High Magnetic Field
Data publication: Noise-induced nonreciprocal topological dissipative Laboratory N ” N A )
solitons in directionally coupled chains and lattices - Digital Objects N + /
« DREAMS — DREsden Accelerator
@ Pinto Ramos, David Ignacio; @ Alfaro Bittner, Karin; @ Rejas, René G.; @ Clerc, Marcel G Mass Spectrometry facility
-
Simulation data in .npy fermat (Python) and the corresponding scripts (.py files) te run and generate « DRESDYN — DREsdan Sodium C " b tl
the plots in the article facility for DYNamo and 0 a ora on \ ° /
https://rodare. hzdr.de/communities/HLD) = thermohydraulic studies

NeXus

d by HZDR, FZJ, HIJ & <HMC Member of Helmholtz Cite Imprint Privacy Policy Terms of Use

eoe [ - < 4 =log.hzdrde @me, @G ® @ f:] + B

Domain Specific

Several logbooks are defined on this host.

Please select the one to connect to:

Domain Specific

Node 1 Node 2 ety
FELS_Betrieb
FelsenkellerPelletron &)
H Falsenkeller 5SMV Pelletron 1528 Wed, 29.01.2025 15:24
Terminal Voltage Sk
. FelsenkellerSputter 2
Attl'lbute 4 Felsenkeller 319 Tue Oct 29 09:15:27 2024
arge state o=
FelsenkellerWartung 8
Falsenkeller Wartung und 57 Fri, 08.11.2024 15:58
Reparaturen
Ehenkellemlﬂng
G eom etry Chacklsta K- Kool 742 Wed, 29.01.2025 10:28
FelsenkellerLabor &
eam energy ! e
Stérungen, .
Attribute 3 T e
nicht relevant fiir die
Wartung sind
© 0 & whi-devizrossendort defwkiFW:22_DAQ_Calks_ 120degs_WP_45cegs_SHO_V_pots  C O@ b+ 0 FelsenkellerSsB 3
51 Sun Oct 27 02:39:45 2024
& Krosedh Tk Preferences Wechist Conbuions Log out Felsenkeller SSB
FelsenkellerDokumente
F HEZDR e o B e . e
requency el » . 1 intrige fi spaicharung von | 136 Thu, 23.01.2025 11:40
FWKP:22 DAQ CdAs 12: wp SHG V polar 01 Dokumenten, die nicht
Q g T docess po relevant fiir die Wartung sind
0 I T reseetersrs 3
o Dataset fes ost souce) R s T el 1 Thu, 21.11.2024 08:20
Pacort charges - Batongs o Schwefelhexafluorid
Maraom page Messurement Measemert Day Maron 13 2002
FWCC grove BOA Power mW (| | ys
e Wl ) P e FelsenkellerExp &
PWeA et A A || gt Diverse Experimente im 18 Tue 18/05/2021 16:43 by Jonas Koch
wes WYV YVYWWWY Powtoer ., Felsenkeller
Fwee Angle
el Fiter Used  No m g
" e HZDR 3He(alpha,gamma)7Be | 1269 Fri 31/03/2023 15:08 by Felsenkeller Operator
Took FWIGP:wect ot of 22 DAQ Cshs 1200698 WP FWICP 1% power inscale piot of 220AQ CAS WP power logacae pot of 22DA0CHAS  pyeg Cannl No Logbook
Vot beintun 450095 SHG V polar 120degs WP &5degs SHG V polar 1200egs WP 450egs SHG V polar
Pelated charges. Saget Start 0
Pos
ﬁ:f:.. Dota Filen. File FWKP 22 DAQ CdAs 120degs WP 45degs SHG V poler o koops. dat iy
R “': hitps: Crate versione1 & Suw
1 Pat binned  bostatebeSored caes20222022-

= e — ©@) orespEN N = = —
9 | NAPMIX Use Case: HZDR S = | 4 ™l D R
T cc  BY concept Ny

Catogory: PWAPLog

Thin page was fast acied on 2 May 2023, 07.25.




Gap Analysis of our Metadata Ecosystem

CURRENT STATE

DataCite metadata with only a few

domain/experiment-specific fields (e.g.

facility) in our data repository RODARE

10 | HELPMI and the HZDR Data Management Strategy

Some approach to provide
additional searchable experiment-
and discipline-specific metadata

PLAN

Additional Metadata catalogue between RODARE
and the experiments

DESIRED STATE

Additional community-specific metadata to
search for and reference to the datasets (in
RODARE, our archive or filesystem)

@@ DRESDEN (A‘
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Metadata Catalogue SciCat

— SciCat catalogue provides experiment-specific metadata.

— Developed in in the projects ExXPANDS, PANOSC and DAPHNE.

eoe M+ < 0O & O
e

& L
PDanoOSsC

photon and neutron
open science cluster

ExPaNDS

HELMHOLTZ ZENTRUM
DRESDEN ROSSENDORF

Datasets

= Clear My Data  All Public Data All Archivable  Retrievable =~ Work In Progress

Search

Items per page:

% o

Text Search

Location Source Folder

3z (] upload ..Infs
® Group
[[J] Second dataset w/nfs
Type
(] Dataset ...Infs
Keywords
Start Date — End Date @)

-+ Add Condition

@ visscicat.fz-rossendorf.de/datasets?args=%7B%22modeToggle

25

System Error

eve M+ (< )

(a7 I

HELMHOLTZ
DRESDEN RO

Datasets / HZDR/cc39913e-7551-41b4-859c-b628174490f5

= Details O Datafiles

Jupyter Hub

Name

Description

Type

Creation Time

Keywords

e @ @ O + 88

Owner
Principal Investigator
Orcid

Contact Email

Q) Lifecycle

Standard flat foil

Standard flat foil
HZDR/cc39913e-7551-41b4-859¢-b628174490f5
raw

2023-08-19 10:16

Smilei  Simulation  Testing

2 Creator Information

fwkt_ingestor
fwkt@scicat.hzdr.de
orcid.org/0000-0002-9261-7643

fwkt@scicat.hzdr.de

AA\
11

A\ /4

scicat.hzdr.de

11

Owner Group fwkt_ingestor
! ( Access Groups fwkt@scicat.hzdr.de
User Error = A
B File Information
1-30f3 ] Source Folder /bigdata/hplsim/scratch
Size 157 KB
D Data Format py
Start Time
2022-07-05 |B  Related Documents
Tue 11:28 derived Creation Location HZDR/Smilei
Techniques Simulation
2022-07-05 derived
rv
Tue 10:29 A Scientific Metadata
2022-07-05 _ Q Search x
derived
Tue 10:15
» Simulation
v Laser
Box_side Xmin
Omega 1 (laser_freq)
a0 30
Wavelength 0.8 (laser_wavelength)
Delay 121.39355818427993
. | Laser_shape gaussian
» Specifics

» Particle_Species

» Layers

RPN oY TIT TN

@ vlisscicat.fz-rossendor

¥ position (microns)

®

@ b + »

@Help @ About

15.82

2109

2637
0.00 78.61

Hydrogen-Carbon-Oxygen
Hydrogen-Carbon-Oxygen
Hydrogen-Carbon-Oxygen
Hydrogen-Carben-Oxygen

157.22 23584 31445 139306
X position (microns)

™l s

s
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NAPMIX at the Felsenkeller Researcher

HZDR Proposal Management - Oliver Knodel

InSﬁtlmo ¥ My proposal You have
ns » New proposal » 1 aclive proposals (in review or on schedule)
» 1 proposals walling for feedback and/or experimental report
P I N be * Proposal list
e roposal Number - Actvsproposse
RO=DARE
. . » Personal [ Proposal | Action Title Proposer Beamtime @ Facility = ET alloc. £
Jou mal Publ Imw‘s - D 21202619- | prepare experiment tme | Testofthe | Joseph 2021/2 1.1- 6 Shifts (12 hours each) | /£
- AN T- STO (Dr Joseph Price, GB) detector Price, ELBE: £
eve M@ @ rodare hzdr.de Bl 6\; © @ b + O ROSS E N D O R F DATA R E POS ITO RY Projed Level » Connect with Institutional Login 08.11.2021 system for | University gELBE ’
H s B Print the of £
= Project Infrastructure I iCsess Serpr | ot /
RO — DA RE _ L # Communities . e a * Terms and conditions for user Target cB L
= standard-compliant e | — e gt e
uze
DataClte » Handbooks experiment
Source Type = » sorhandhaok
Recent uploads RODARE offers Facility presence of
Communities! a a | » Logout | a high flux |
[ Februnry 32025 ) i
m w View In order to make our large-scale ) ‘ N P T
Dat: ;;ubl(lictaﬂon: Belnchﬂm_a;klr)g a magnon-scattering reservoir with HZDR facilities more visible to outsiders, eoe [ - < # heliport.helmholtz.cloud/project/48/graph/ G @ ® @ 0O + 0
modal and temporal multiplexing Rodare now offers specific communities H
@ Heins, Christopher; Kim, Joo-Von; @ Kérber, Lukas; @ FaBbender, Jiirgen; @ Schultheif, Helmut; and an overview on our front page! D u bl |nC0re
@ Schulthei, Katrin LUineorc

HELIPORT '§, Searc i About @ Docs & knodel39 ~

This data publicaticn contains the data for the publication ‘Benchmarking a magnon-scattenng Reactlon I ype

reservoir with medal and temporal®. The dataset is structured in folders corresponding to the

different figures in the paper. The parent folder contains the full BLS spectrum and the input used to... Featured HZDR Large-

bruary 3, 2025 Scale Research
Facilities

A > gEL eamtime 21102 ags @ Project Timeline

Upkaded on

Overview of published data sets of
m View selected |large scale research facilities of NA P -— H
Data publication for "Feasibility of Na-Zn batteries for grid-scale the HZDR crOSS ) SyStems ) Resources . Automation . Results
energy storage: insights from in situ studies"

ACDC — ACcelerator-Driven

- )
Sarma, Martins; Shevchenko, Natalia; Weber, Norbert; Weier, Tom multipurpose fon beam Complex domal n ) \
N " ' A
This dataset contains unprocessed results from the X-ray r w imaging of high temg « ATHENA — Accelerator Version Control h g - CWL Jobs g
molten salt Na-Zn battery. The folders are structured as follows: - 01 to 03 correspond te radiography Technology HElmholtz D ata Set I e
results, - 04 corresponds te comparison of long-term cycling of two different batteries. 01 to INfrAstructure yp M etad ata
ploaded on January 31, 2075 + CARBOSOLA L " J ) \ . ) L — 4
Infrastructure
ccns :
o e ‘ 4 View N ——
Data publication: Noise-induced nonreciprocal topological dissipative Laboratory N T y \“/ \ N Y,
i in directi i i igi jects
solitons in directionally coupled chains and lattices A r ey e
@ Pinto Ramos, David Ignacio; @ Alfaro Bittner, Karin; @ Rejas, René G.; @ Clerc, Marcel G Mass Spectrometry facility
-
Simulation data in .npy fermat (Python) and the corresponding scripts (.py files) to run and generate « DRESDYN — DRFsden Sodium C " bo tl
the plots in the article facility for DYNamo and o a ra on \ ° ’ \m/
https://rodare. hzdr.de/communities/HLD) - thermohydraulic studies

\
- S

Powered by HZDR, FZJ, HUJ & <HMC Member of Helmholtz

Cite Imprint Privacy Policy Terms of Use

©e@ b+ 0
ROE MECA ri<! Qe @nbout

= < & scicat.hzdr.de/datasets?args=%7B%22skip%22:0,%221imit%22:25%7D Gy (

eoe [ - < 4 =log.hzdrde @me @G ©® @ (1] + B

Items per page 25 v 1-250f47 >

Several logbooks are defined on this host.

Filters and Conditions Please select the one to connect to:

Domain Specific

2024-
: f -in
Location 20.500.12865/scicat. 79671698~ Data publication: Prediction of laser-induced breakdown in 11-14 Astro
sub-micron-thick dielectric targets for laser-ion ..cords/3166 0B raw
G2e2-4cd2-8081-fef509c88648 . Thu
acceleration 145 FELS_BQtl'Id’
Pic 2024- FelsenkellerPelletron &)
20.500.12865/ t0kae275a- o
scicat08aes/53° ¢ ource Data: Laser-driven high-energy praton beams from 06-05 H Felsankeller 5MV Pelletron 1528 Wed, 29.01.2025 15:24
b782-47be-baob- .cords/2887 0B raw Betriebstagebuch
3c6b82251c6 cascaded acceleration regimes . Wed
Group © e 11:39 = FelsenkellerSputter &
Felsenkeller 319 Tue Oct 29 09:15:27 2024
2018-
Phase-resolved Higgs response in superconducting cuprates C ha e State Aml bute 4 Sputterionenquelle
20.500.12865/scicat 50a61889- és/1289 20 GiB 06-13
Type cfod-49e3-8243-41610292 7dfe weores — Wed raw FelsenkellerWartung Iﬁ
089_0p7THz_LSCO_30K_TPOP_P1_155_P2_50_cne_arm 2353 Felsenkeller Wartung und 57 Fri, 08.11.2024 15:58
& Reparaturen
P 2018-
Keyword ;gimz 1?2&';/5(1(:!( 2a27cf58e- Phase-resolved Higgs response in superconducting es 08 06-13 Ehenkellemomrﬂlglng
cb-4ecB-88ak- cuprates - ..cords/ raw
- Wed — 742 Wed, 29.01.2025 10:28
0eBd5210e7f5 088_0p7THz_LSCO_30K_TPOP_P1_155_P2_50 2 :_37 Geometry Checkliste fiir Kontroligang 4
Start Date - End Date ] 2018- e
- l Felsenkelle or 2
20.500.12865/scicat BedBedat- oo "2=0Nved Higgs responsein superconducting 06-13 Bea m ener Sintiae SbacT
cuprates - cords/1289 0B raw - triig ests,
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