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Today’s menu Q(IT

Karlsruhe Institute of Technology

e The right tool for the job
— Why a web portal
* A look under the hood
— How to get your hands on the data
* On law and order
— Licenses for KCDC
e On teaching and learning
— KCDC for teachers and pupils
e The future, an undiscovered country
— Next steps in KCDC
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Karlsruhe Institute of Technology

KArlsruhe Shower Core and Array DEtector

 high energy cosmic ray measure-
ments by detection of air showers

ev!

KASCADE, KASCADE-Grande

1 e physics topics under investigation
3 — sources, acceleration
mechanisms and propagation
B of cosmic rays
— knee structure of the
energy spectrum
— search for anisotropy in the
incident direction
— hadronic interactions in the
atmosphere

Scaled flux E*® J(E) (m?sec sr!

Helmholtz Open Access Webinars on Research Data ﬁ HELMHOLTZ &
Webinar 15 - 8 / 12 November 2013 | GEMEINSCHAFT jer |

Open Access


http://creativecommons.org/licenses/by/3.0/�

= cocwnarsner SKIT

Karlsruhe Institute of Technology

e data provider
— free, unlimited, open access to KASCADE cosmic ray data
— selection of fully calibrated quantities
— reliable data source
— guaranteed data quality

 information platform
— experiment description

— meta information for data analysis
— physics background
— tutorials focused on teachers and pupils
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3 Why a web portal A“(IT

Karlsruhe Institute of Technology

e open data publication
— KIT and Helmholtz signed the
“Berlin Declaration on Open Data and Open Access”
— explicitly requests the use of web technologies

* free unlimited access for everyone
— requires extensive documentation
— non-scientific audience in focus
— provision of examples, data interpretation, experimental description

 modern technologies
— internet access
— interactive data selections
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Under the hood A“(I.I.

Karlsruhe Institute of Technology

Web pages

_ Job system
- Data selection .
_ _ - Parallel processing
- Meta information .
: - Scalability
- Tutorials
- Downloads
Server infrastructure
- CMS System
- User Management
Web interface Databases
- Administration - Providing the data
- Monitoring - Providing selections
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Web pages

_ Job system
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- User Management
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Web pages

: Job system
- Data selection .
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- Downloads
Server infrastructure
- CMS System
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Under the hood A“(I.I.

Karlsruhe Institute of Technology

HOME | KIT | IKP | IMPRESSUM | ADMIN | LOGIN

KIT

Katlsruhe Institute of Technology

KCDC Homepage Welcome to KCDC 1nsr_i]1une for Nuclear Physics
P

The aim of the project KCDC (KASCADE Cosmic Ray Data Centre) is the installation and establishment of a (1K
public data centre for high-energy astroparticle physics based on the data of the KASCADE experiment. WIT Copaic Novth
KASCADE was a very successful large detector array which recorded data during more than 20 years on site

KCDC Motivation

Address:
Regulations of the KIT-Campus North, Karlsruhe, Germany (formerly Forschungszentrum, Karlsruhe) at 49,1°N, 8.4°0y; Institute for Nuclear Physics
110m a.s1. KASCADE collected within its lifetime meore than 1.7 bilion events of which some 425.000.000 Karisruhe Institute of Technology
survived all quality cuts. Initially about 160 milion events are available here for public usage. Ry Hiewpholtz-plate 1

D-TE344 Eggensiein-Leopoddshafen

Information
Postal Address:
Institute for Nuclkear Physics
Announcements Kartsruhe Institute of Technology
Posibox 3640
ths D-TE0Z1 Karsnshe
Phone: +49/721/608-23545
Fax: +49/721/608-23548
DATA Shop
User Page
Lehrmaterial D‘.J:m I.“ds -
KCDC Manus
Report a Bug
- - Il ay
Karlsruhe Shower Core
and Array Detector
OPEN BETA - VERSION : WOLF359.01
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Under the hood

ST

Karlsruhe Institute of Technology

KIT

Karlsruhe Institute of Technology

KCDC Homepage

KCDC Motivation

Regulations

Information

Announcements

FAQs

DATA Shop
User Page
Lehrmaterial

Report a Bug

©

[ kedcadmin]

KCDC Data Shop

| HOME| KIT | IKP | IMPRESSUM | ADMIN | LOGOUT

Selection Cuts | Submission
Full Data “Full data selection™ Full Data Set w“
Quantities selected for retrieval
The Ful Data Set holds all
events presently available for
High Energy downioad. Stored are

Vertical Showers

158.718.853 events with all
quantities available for
download and no cuts applied.
The size of the download zip
file is 5.5 GB. This data set is
mutable in quantities selected
as well as in applied cuts.

[ details-> kede-manual ]
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Karlsruhe Institute of Technology

KCDC Homepage

KCDC Motivation

Regulations

Information

Announcements

FAQs

DATA Shop
User Page
Lehrmaterial

Report a Bug

©

[ kedcadmin]

KCDC Data Shop

| HOME| KIT | IKP | IMPRESSUM | ADMIN | LOGOUT

Vertical Showers

Air Temperature l

Local Date (UTC) l

Micro Time

Selection Cuts | Submission
Full Data "Full data selection” n
., Quantities selected for retrieval Global Time Info
Besides UTC all event times
are as well given in Unix Time
High Energy

reference (caled GT in
KASCADE), a counter for the
seconds elapsed since
111970 0:00:00 UTC. The
presently available KASCADE
data range from 0B4B277797s
(25.10.1996 21:09:57 UTC) to
1071878399s (19.12.2003
00:00:00 UTC).

[ details-> kede-manual ]
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Under the hood

ST

Karlsruhe Institute of Technology

KIT

Karlsruhe Institute of Technology

KCDC Homepage

KASCADE Cosmic Ray Data Centre (KCDC) / Open B

[ kedcadmin]

KCDC Data Shop

| HOME| KIT | IKP | IMPRESSUM | ADMIN | LOGOUT

KCDC Motivation

] Selection Cuts Submission ‘
Regulations
. "Full data selection” Cuts onE n
Information Define cuts on quantities selected for download Cal iy
The available data sets are
Announcements within the Energy range 10" to
(EHSEm =y, ﬂl 10" eV . The values have to
FAQs from [ 1e16] o | 11| eV - l;e prﬂ;‘i‘d:;d[ ;rtlx f'ogm(E) like
Cuts on Core Position X add cut | [ details-> kede-manual ]
DATA Shop
User Page Cuts on Core Position Y add cut |
Information
Lehrmaterial
Cuts on Zenith angle add cut |
Report a Bug J
Cuts on Azimuth angle add cut |
Cuts on Electron Number add cut |
Cuts on Muon Number add cut |

OPEN BETA - VERSION : WOLF358.01
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Under the hood A“(I.I.

Karlsruhe Institute of Technology

[kcdcadmin] | HOME| KIT| IKF| IMPRESSUM | ADMIN | LOGOUT

AT

Karlsruhe Institute of Technology

KCDC Homepage KCDC Data Shop
KCDC Motivation
; Selection Cuts | Submission
Regulations
"Full data selection”
Information > Check your order and submit request Sl L
Overview on the parameters
Announcements 5] Energy range: 1.00e+16 to 1.00e+17 eV selected and their ranges after
the user cuts were applied. To
Core Position X range: -81.0 to 91.0 m Mo cuts applied change the cuts or add
FAQs » deselected parameters  go
Core Position Y range: 91,0 to 910 m  Nocuts applied back to the 'Cuts’ page or to
Zenith angl : i the “Selection’ page
ngle range: 0.0 to 60.0 No cuts applied =
DATA Shop respectively.
Azimuth angle range: 0.0 to 360.0 Mo cuts applied Note Only 4 cuts per
Electron Number range: 1.00e+01 to 5.00e+08 Mo cut: lied - 3 isplayed,
User Page a 0 culs appis even though more cuts are
Muon Number range: 1.00e+01 to 5.00e+06 No cuts applied selected and active.
Lehrmaterial i .
Micro Time range: 0 to 999999999 us  Nocuts applied [ details-> kede-manual ]
Report a Bug Time of Day range: 0.0 to 235959.0 = Mo cuts applied \
Run Mumber range: 282 to 4683 Mo cuts applied Information
Event Number range: 1to 3000000 Mo cuts applied
submit retrieval request
OPEN BETA - VERSION : WOLF359.01
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Under the hood A“(I.I.

Karlsruhe Institute of Technology

[ kedcadmin] HOME | KIT | IKP | IMPRESSUM | ADMIN | LOGOUT

KIT

Karlsruhe Institute of Technology

KCDC Homepage KCDC User Page

KCDC Motivation

MY JOBS| PROFILE| CHANGE PASSWORD | CLOSE ACCOUNT [ kedeadmin]l | HOME| KIT| IKP | IMPRESSUM | ADMIN | LOGOUT
Regulations
Your last requests were: \
[
Information [>] R Karisruhe Institute of Technology
Job from Nov. 4, 2013, 11:20 a.m. current status SUCC
Announcements © | Details | | Delete | | Resubmit | Download
KCDC Homepage 1
FAQs Jobfiom  Nov. 4, 2013, 12:08 am. current status succ heg Preselection Download Page
| Details | | Delete | | Resubmit | | Download | KCDC Motivation
DATA Shop ) ‘You have chosen the preselection “Full Data". Download here
Job from Nov. 4, 2013, 12:08 a.m. current status SUC Regulations
User Page | Details | | Delete | | Resubmit | | Download |
. Information
Lehrmaterial Job from Nov. 4, 2013, 12:01 a.m. current status SUI
i Announcements
Report a Bug | Details | | Delete | | Resubmit | | Download | 1>]
Job from Nov. 1, 2013, 10:50 p.m. current status FAQs
| Details | | Delete | | Resubmit | | Download |
DATA Shop
Job from Nov. 1, 2013, 10:49 p.m. current status
| Detals | | Delete | [ Resubmit | | Download | User Page
Job from Nov. 1, 2013, 11:34 a.m. current status Lehrmaterial
| Details | | Delete | | Resubmit | | Download | Report a Bug
Job from Oct. 31, 2013, 4:09 p.m. current status
| Details | | Delete | | Resubmit | | Download |
Inh from Oct. 31. 2013, 4:02 n.m rurTEnt StAtS SLCE
OPEN BETA - VERSION : WOLF359.01
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Law and order A“(I.I.

Karlsruhe Institute of Technology

e open data publication
— no ready available open data licence

 twofold issue — licence for web portal and data required
— software licences usually based on EULAs

e KCDC approach
— licence based on EULA model
— flexible and adaptable to our needs
— inclusion of good scientific practice
— signed during registration & shipped with each data package
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Law and order A“(I.I.

Karlsruhe Institute of Technology

e licence details — following the industry
— no warranty for damage by owner of web portal or data
— no guarantee for availability or uptime
— in case of disputes with local law EULA intention is conserved
— changes possible at any time
— termination of EULA at our digression

e open data components
— free access to data and web portal
— good scientific practice for work with data
— commercial usage of data not prohibited
— citation of collaboration, KIT, and the web portal mandatory
— free redistribution of data “as is”
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Law and order A“(I.I.

Karlsruhe Institute of Technology

e KCDC EULA still work in progress
— cooperation with KIT law department
— adaption to open access and KCDC needs

| HOME | KT | BB | IMPRESSUM | ADMIN | LOGEUT HOME | KIT | IKP | IMFRESSUM | ADMIN | LOGIN

AT

Karlsruhe Institute of Technology

KOG Homuprgs Regulations - Legal Aspects of KCDC KCDC H
9 9 P! omepage Please fill the form below, o register a new account for KCDC
WCDC Motivation To get access o the
KCDC Motivation e ] KASCADE Data Shop and io
the user pages you require a
cl  ®
Reguucions KEDE Licence agresment [EULA) Regulations passar valid registration.
tepeat password ®
PLEASE HEAD THIS END USER LICENSE AGHEEMENT [EULA" OH "AGHEEMENT") CAREFULLY. BY USING THE Kook g ki edu first name (optianal) = Mandantory Infos:
Intormaticn o WPBSITE AND RFLATED WEBPAGES (THE “webpora), OR BY USING ANY AFLATED SFRVICES ¥OU AGREF THAT THIS _ + username
AGREEMENT |5 ENFORCEAULE LIKE ANY WRITTEN CONTRACT SIGNED BY YOU. IF YOU DO ROT AGREE TO ALL OF THE Information ) last name (optional) « password
Anetou TERMS OF THE AGREEMENT, CLICK ON THE BUTTON THAT INCICATES THAT YOU DO NOT AGREE TO ACCEPT THE TERMS email « repeat password
Tements UF THIS AGREEMENT [ APPUICADLE] AND D0 NOT CONTINUE THE USE UF THE webportal, THE FROVIDED DATA OR ANY Announcements nsitute {optional) + e-mail address
RELATED SERVICES. ° g - acceptEULA
Fags
The software progiam, webporal, dats and any Ses thal are delvered fo you by the Kakiober nstose of Technoogy (KIT] via onlne FAQs acoept Eula To read the license conditionds
ANSMESoN of cemerwise 05 Well A ANy prited materials AN any crine o eleernnic documentason (she “Manual’), and any and al (EULA) click on ‘accept EULA'
DATA Coples and dervative works of the webportal and Manual for the KASCADE COSMIC RAY DATA CENTRE (KCDC) and relaled modules is or vistt ‘Reguiations' in the Main
op the nlebectasl property of KIT. or any of & subsifisries and alffales and ther oensos (colecively, “KIT). Ay and o wes of the Navigation Menu
8l and provided cata are governed by the tolowing (KCDC Terms ) terms of this EULA whch may be amended from time & tme, DATA Shop KCDC License Agreement (EULA)
User Page tgeihen with sy pusied s o nsbucions regardng a paricular aclivty, pul o e olleing. The KASCADE dala i debibuied soiely
for e iy ausherized end users aecordng w e KCOC Terms, Any use, rependuction, modifieasnn or deiribution ol the dam not expresshy User Page PLEASE READ THIS END USER LICENSE AGREEMENT ("EULA" OR “AGREEMENT"
Lt aulhonized by el of U EULA & Enpressiy prolieed. Yuu ale olkged e 1 an apgacprise e KIT e KCOG as the e CAREFULLY. BY USING THE kedc.ikp. kneduWEBSITEA[NDPEU\TEDWEBPAGES [JTHE
—— a whon potls himg . which arc oianed urikring Lehrmaterial “WEBPORTAL"), OR BY USING ANY RELATED SERVICES YOU AGREE THAT THIS
LU AGREEMENT IS ENFORCEABLE LIKE ANY WRITTEN CONTRACT SIGNED BY YOU. IF YOU
Report a Bug . Limited Use License

Subgect 10 your agreement and continuing complance with the KCDC Terms, KIT hereby grants o you & Wmiled, personal, nonexciusve, DO NOT AGREETO ALL OF THE TERMS OF THE AGREEMENT, CLICK ON THE BUTTON

- i Report a Bug THAT INDICATES THAT YOU DO NOT AGREE TO ACCEPT THE TERMS OF THIS
e - Am sty el rirccablt Kearae AGREEMENT (IF APPLICABLE) AND DO NOT CONTINUE THE USE OF THE WEBPORTAL,
b} downioad and use the ssientie data of e KCDC in complance wih good scentiic prastice THE PROVIDED DATA OR ANY RELATED SERVICES.
provided Hrough the webportal or related onine services for your Ron-commercial sCientic purposes only, Commercil purposes are The software program, webportal, data and any fies that are delivered to you by the Karlsruhe
defiven s prosecis o your o o i parties for which you are pid or grarted vakoes in e of cash for the use of the data Institut fur Technologie via onine transmission or otherwise, as wel as any printed materials and
You gres that you wil noL, UNGEr ANy CRCUMSIANcES any oniine of electronic documentation (the “Manual™), and any and all Copies and derivative works
» "1 Whcle O I\ DA, CODY, DROBICORY. POmCUGS, BANSIIE, reverse engineet, dEIE SoUce cxde fiom, modfy, disassemble, decomple, of of the Webportal and Manual for the KASCADE COSMIC RAY DATA CENTER and related modules |~
crmaler detivative works based on the KCDC material. peovided, however, that you may make copies of the KCOC maleriak aed the manuals -
for personal purposes ealy register
+ expkot e webponal o1 any of is pasts, inchuding wihoul Eritation the relsled senes, for any commencal purpase o modly any lies thet
A A pam of the wespomal ce the penaded dain N any way net eessl auhcered by KIT. Eswcep, emubie oo mdeect the
communcabon protocols used by KIT n any way, 1or any purpose.
o INCHNIE, ceAl o MARGR A UNAUTMGRTE COMDECION M B WeBROMAl o the mRAIRD Seniers, Ncsng wIhou ket () any
connechon %o any unauthorded server Mat emulates, of Atempts b emulate, the Webste: and (b} any CONNECHIon LSINg PrOgramsS of ook
ol expressly appraved by KIT arenBET - vension : wotFasp.ox
& you ase nat alowed 10 sel, Qran & seCumty nterest n or vansier reproductons of the weSpamal 10 SThEY DAMIEs I Any wary NOT expressly
authorized herein, or renl, lase. or icense the webporl or govided daia to
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'.‘D 3 Tutorials & teaching ﬂ(IT

Karlsruhe Institute of Technology

e The goal: Providing the data to a general public

e Education portal (in development)
— first tutorial is up (only in German at the moment)
— knowledge database on KASCADE, astrophysics and related topics
— step by step tutorials of simple data analyses
— including a modern programming language code example
— interpretation and discussion of the outcome

e Education portal (in development)
— cooperation with local teachers and pupils
— later offering to teachers dedicated lessons for high schools
— and to pupils the access to the knowledge they need
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Tutorials & teaching

[ kcdcadmin] | HOME| KIT | IKP | IMPRESSUM | ADMIN | LOGOUT

KIT

Karlsruhe Imstitute of Technology

KCDC Homepage Portal fir Lehrer und Schiiler

KCDC Motivation
Auf dieser Seite sind interessante Aufgaben zusammengestellt rund um den Bereich kesmische Strahlung, die mit Hife der Daten des KASCADE

Regulations Experimentes einige der Vorgange ausserhalb und innerhalb unserer Erdatmoshare veranschaulichen sollen. Diese Aufgabensammiung soll in
Zusammenarbeit mit interessierten Lehrern und Schillern stetig erweitert werden und so zum Verstandnis der kosmischen Strahlung beitragen.
Information R R R B . i
© ‘Wie schwer ist ein kosmisches Teilchen? Was sieht KASCADE am Himmel?
Announcements O Elektron-Myon-verteilung
Ty
FAQs A -
DATA Shop
User Page
w

Lehrmaterial

38 .43 = ri} =0 £T) (1] [L] Ly
Report a Bug T Tr—

Kosmische Strahlung besteht aus positiv geladenen Atomkernen der
Elemente Wasserstoff (Ladung: 1 Proton) bis hin zu Eisen (Ladung:
26 Protonen) die sich mit nahezu Lichtgeschwindigkeit durch den
Weltraum bewegen und zufillig auf die Erde treffen. Beim Eintritt in
die Atmosphdre und Zusammenstoss mit den L ilen

Erdgebundene Detektrosysteme sehen in der Regel nur einen eng
begrenzten Winkelbereich am Himmel. Das gilt fir Teleskope und fir
MNachweisgerate der kosmischen Strahlung gleichermassen. Um den
sichtbaren Bereich am Himmel darzustellen, missen aus der

Einfallsrichtung der Teilchen und aus der Uhrzeit die

entstehen neuwe und verschiedenartige Teichen ( achlich
Myonen und Elektronen), die wiederum Stisse auslisen usw. So
entstehen Teichenkaskaden, die mit fortschrittichen Messgeraten
(Detektoren) nachgewiesen werden. Diese Messungen der
sogenannten Luftschaver am Erdboden ermidglichen  es,
Eigenschaften des urspringlichen kosmischen Teilchens, wie die
Masse oder die Energie, zu bestimmen.

Hier gibt's : Aufgabe - Anleitung - Lésung

Himim bestimmt werden. Die Vereilung der
Einfallsrichtungen kdnnen dann in einem "Skyplot’ dargestellt werden.
Der hier gezeigte Skyplot ist Gbrigens die Grundlage fir das KCDC-
Logo. Ein weiterer Schritt der Analyse ware nun eine Wichtung der
einzelnen Winkelbereiche mit der jeweiligen Becbachtungszeit.

Hier gibt's : Aufgabe - Anleitung - Lésung
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Karlsruhe Institute of Technology

_ 'D ' Tutorials & teaching Q(IT

Announcements © -.-'
FAQs 10’
DATA Shop é ;
2 100 g
User Page ‘; EE
Lehrmaterial _=- - ) g I nt rOd u Ct I O n
Report a Bug .
 physics background
35 40 @5 50 55 60 65 1
i e ste p- by_ ste P
Diese Datei kann unter https://kcdc.ikp.kit.edu/pdffNeNmuTutorial. pdf heruntergeladen werden. . .
= analysis tutorial
Software Vorraussetzungen:
. Pyon27 e source code
+« matplotlib
* numpy
" ot example
* Discussion
Inhaltsverzeichnis .
o e * Interpretation
o Warum ist die Masse von kosmischen Teilchen interessant?
< Wie kann man die Masse bestimmen?
o Detektion von Elektronen und Myonen im KASCADE Experiment
¢ Ein-dimensionale Histogramme
¢ Zwei-dimensionale Histogramme e P D F d OW n I Oa d Of
+ Analyse . -
T all instructions
+ |Interpretation des Plots
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Future ﬂ(IT

Karlsruhe Institute of Technology

4. November 2013
— KCDC open beta release to public
— more than 150 million events of the KASCADE experiment

— https://kcdc.ikp.kit.edu

* Next steps
— extending the education portal
— building a knowledge data base
— improving data selection process
— adding more data sets of the KASCADE and other experiments
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https://kcdc.ikp.kit.edu
el |1 B 0

Questions?
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