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Two arrays of 100 (South) and 20 (North) Cherenkov telescopes
(4, 12 et 24 m in diametre)
* July 2015: Site Selection, Chile (ESO) and La Palma

¢ 2016: Construction phase
¢ Current experiments: H.E.S.S., MAGIC, VERITAS

Observatory H.E.S.S.: experiment with 4+1 telescopes (4 x 12 m + 1 x 28 m)

cherenkov telescope array

© DESY/Milde Science Comm./Exozet
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cherenkov tE|ESCOpe array \ Interaction in atmosphere

generates an Air Shower
(et, e-)

Observatory

Cherenkov

photon, particle shower, N Rldation
Cherenkov light
(faint, few nanoseconds)

4 = calorimetre
Simulations, assumptions

Energy << total signal

(Calorimeter)

need to be structured
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.
CTA requirements for data diffusion

. of high level data products via

(event listsimages, spectra, lightcurves)
4

+ Provide data products that include some
provenance information useful to the end user

¢ Filter data using provenance selection criteria
¢ Check the production of data (ensure quality)
o

+ Data acquisition, observing configuration
¢ Data processing, reduction
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CTA data levels and workflow &l ==(

Data Level

Level 0 (DLO)

Level 1 (DL1)

Level 2 (DL2)

Level 3 (DL3)

Level 4 (DL4)

Level 5 (DL5)

Short Name
DAQ-RAW

CALIBRATED

RECONSTRUCTED

REDUCED

SCIENCE

OBSERVATORY

Data from the Data Acquisition
hardware/software.

Physical quantities measured in
each separate camera: pho-
tons, arrival times, etc., and per-
telescope parameters derived
from those quantities.
Reconstructed shower parame-
ters (per event, no longer per-
telescope) such as energy, di-
rection, particle ID, and re-
lated signal discrimination pa-
rameters.

Sets of selected (e.g. gamma-
ray-candidate) events, along
with associated instrumental
response characterizations and
any technical data needed for
science analysis.

High Level binned data products
like spectra, sky maps, or light
curves.

Legacy observatory data, such
as CTA survey sky maps or the
CTA source catalog.
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Data Redui!iun Pipeline

Calibration
(per telescope)

T

Reconstruction
(shower)

|
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Analysis
(Science prep)

DL1

DL2

DL3 (&) ) ()
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Provenance IVOA data model
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Activity AgentMap

il Lhad i

Activity De scription
#actlultybasID: At
dfaii: ALILAG

sgdralan: RLring
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Activity Collection

Agent

Eaga tI0: 41rlng

veanlafl: Cantasl

ActivityDataMap

Activity CollectionDescription

+Lyppi: ALring
sddRd PLlpllan: RLrLAg
banbgage: UL

Activity DataMapDescription

DataAgentMap

baddiaiilgita: WLrlag

e

DataEntity

datall: Blglat
e lud: ALrkag
sErmatlonlate: e Lang

DataCollection

DataCollectionDescription —
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efali: 4LriAg

DataDescription

ddatabed[0: int
dfama: ALriAg

sdataTypa: 41ring

ddalalnll: 41iing = RfA
cpadhlBlaGluad: array = ["RSAA ]
safoaiiilghta: strlng

PdERE TLpLLEA: RLrLng

elabal: UL

Workflow
description

Data Level
description
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CTA data model

sbarrayll
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Provenance
— Project
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- Data Acquisition
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Processing—

Camera

Fcarurall: intagar
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CTA data model - Data Pro

cessing

canlly
ab4ll H
Run
ScienceRun prunlD: Bigint CalibrationRun Processing Activity
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|
—

+ Some Custom Activities and Entities (Run, ObsConfig, ...)
¢ Link to Provenance data model for Data Processing
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CTA data model e | Courm:
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.
Different aspects

. the Provenance information
¢ Structured database based on data model
¢ Interface (API) for ingestion

¢ Metadata attached to a data file

¢ PROV-N, the W3C Provenance Notation
— use of existing tools!

+ |VOA protocols (Table Access Protocol, DataLink)

¢ But Provenance data are project dependant
— Provenance Profiles customized for CTA
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PROV-N

entity(rave:0645m52210049.fits, [prov:type = 'std:fits']
entity(rave:0645m52210049.wauv fits, [prov:type = 'std:fits']

agent(aao:Paul Cass, [prov:type="prov:Person’])
agent(rave:Alessandro_Siviero, [prov:type="'prov:Person’])

activity(rave:act_observation, 2008-02-16T13:25:24, -,
[ prov:type = 'obs:Observation’ ])
activity(rave:act_irafReduction, 2008-03-04T09:46:57, -,
[ prov:type = 'std:reduction' ])

wasAssociatedWith(rave:act_observation, aao:Paul_Cass, -,
[ prov:role = 'obs:Observer' )
wasAssociatedWith(rave:act_irafReduction, rave:Alessandro_Siviero, -)

wasGeneratedBy(rave:0645m52210049.fits, rave:act_observation, -)
used(rave:act_irafReduction, rave:0645m52210049.fits, -)
wasGeneratedBy(rave:0645m52210049.wav.fts, rave:act_irafReduction, -)
wasDerivedFrom(rave:0645m52210049.wav.fts, rave:0645m52210049.fits)

@ Kristin Riebe
[
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provetype proviCollection

provitype
voprovitarget_DI

voprovtarget_RA
— wvoprovitarget_name crab

vopravidatabaseTable
EC +22* 007 52.1
05h 34m 31,575

PROV-N file:

// Sstage @ : Acquisition

activity(cta:acquisition_run13860, 2015-87-29T09:45:00, 2015-07-29T10:15:00,

[

prov:label = "CTA Observation”,
prov:type = "obs:observation”,
prov:description = "CTA observation”,
voprov:method_name="Acquisition",
voprov:method_version="1.8",
cta:runNumber=13000,

p Time 2015-07 4+01:00
rencendTime 2015-07-29T10:15:00401:00
proviabel CTA bservation ; cta:runType="0Observation”
proviype abs:abservation e === g = T
ctamuniumbar 13000 < cta:runl3000_EVTO > provitype voprovdatabaseTable Q:_ cta:StagelConfig_5250 __) ]
ctaruntype observation — - — _ )
provedescription CTA observation

wvaprovimethod_name Acquisition
waprev:methed_version 1.0

prowilabel
prowvitype Fila

ctarunhumber 13000
ctatelescope MST2L

T . o provistartTime
< cta:Stage2Config_5260 > provendTime

woprovimethod_version 1.0

used

provitype File

provstartTime 2015-07-30T 10:45:00+01:00
proveendTime 2015-07-30T11:00:00401:00
wvoprowimethod_name Shower_Stage
vaprowmethod version 1.0

@ Michéle Sanguillon

v

2015-07-30T09:45:00+00:00 |
2015-07-30T10:00:00+01:00
wveprovmethod_name  Telescope_Stage

provetype File

wasGenaratedBy

‘wasGeneratedsy

prowlabel EWT1 file
prowitype Fle
ctarunbumber 13000
ctatelescope  MST21

¢ ctarun13000_

proviabel
P 1] File
ctaruniumber 13000

EvT2file

prowvstartTime
proviendTime
wopranemethad_name
wopraverethad_version 1.0

a2 >

2015-07-30T11:45:00+01:00
2015-07-30T12:00:00+01:00
Stience_Preparation_Stage

provstanTime
provendTime
woprovmethod_name
voprovmaethod_version 1.0

2015
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Seience_Analysis_Stage

// Entities Description
entity(cta:0bsConfigll, [prov:type =

cta:runNumber=13800, cta:telescope="M5T21" 1)

// Relations

"prov:Collection"])
entity(cta:run13000_EVTO, [prov:label = "EVTO® file", prov:type = "File",

wasGeneratedBy(cta:runl13000_EVTO,cta:acquisition_run13080,-)
used(cta:acquisition_run13000, cta:ObsConfigll,-)

used{cta:acquisition_run13000, cta:crab,-)

// Stage 1 : Teslescope Stage (Calibration)

activity(cta:telescope_stage_ 5250, 2015-07-30T09:45:00, 2015-07-38T710:00:00,

[

voprov:method_name="Telescope_Stage",
voprov:method_version="1.8"
]
)

< ctaiStage3Config 5270

wasGeneratedBy

@Egﬂ:mﬁgj&z—oa—_b & __cta;unIEDOO_EV?B%::)

pronvtype File

2015-08-30T11:45:00401:00 _—

-DB-30T12:00:00401:00 cta:crab_region_image “':> <:_ cta:crab_region_spectrum
— R —— —

provilabel  spectrum file

proviabel image file
vepraviype Fle

provitype File

Turned into
a diagram

> .

provitype  proviOrganization
provname CTA consortium
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