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Données aux tres hautes énergies

¢ - -
Radio Micro—-ondes 'E IR V| Uuv X Y
A
km m mm um nm A
& kv M Gev Tev
+ Nombreux ordres de grandeurs ol
¢ Régime spécifique : ~ A

Comptage de photons

+ Statistique, reponse instrumentale... ' Spectres en
. o) énergie

dN/dE |C|T]_: s Tev! |

1 10

Energy [TeV]

Images

L.(> 50 GeV) [ 10" cmZs]

Time [min]

Mathieu Servillat (LUTH) 17 sept. 2014



1. CTA

. .
L'observatoire ¢ 2 réseaux de 100 et 20 télescopes Cherenkov

(4, 12 et 28 métres de diametre)
C a + Sélection du site : Namibie ou Chili (négociations)

cherenkov telescope array ¢ Depuis 2003 : H.E.S.S.
Expérience avec 5 telescopes (4+1)
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L'observatoire

4 - P
C Interaction in atmosphere
A generates an Air Shower

cherenkov telescope array (e+, )

. d'événements :
. Cherenkov
photon, gerbe de particules, Radiation
lumiere Cherenkov

. = calorimeétre
Simulations, hypotheses

4 complexes,
nécessité de les structurer
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2. Démonstrateur CTA-OV

Démonstrateur d'acces aux donneées

N\

ObsCore DM
Provenance
Characterisation
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2. Démonstrateur CTA-OV

Démonstrateur d'acces aux donneées

¢ lodele de donnees
¢ Conversion automatique UL vers SOL
+ Base de donnees relationnelle (PostgreSQL)
¢ Ingestion de données
¢ Compatibilité OV
+ Modele de données ObsCore
¢ Serveur GAVO DaCHS : TAP, ADOL
¢ Client web (Django, jQuery)
¢ Analyse en ligne : UWS, SAMP

» Solution complete basée sur 'OV
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2. Démonstrateur CTA-OV

L'Observatoire de Paris dans CTA

Un savoir faire dans les hautes énergies et 'OV
» Expérience H.E.S.S. QQ
\]

+ Mise a disposition de donnees de haut niveau
http://hess.obspm.fr/  ivo://vopdc.obspm/luth/hess H.E.5.SN

+ Necessité d'adapter les standards OV x
¢ Champ de vue / PSF dépendant de I'énergie
¢ Unité et précision (conversion de TeV en m...) HE.SS.
+ Méta-données complexes qu'il faut structurer

CTA: demonstrateur d'acces aux données . _
+ Implémentation du modéle de données CTA
+ Compatibilité OV a la source |“‘“"ﬂ ‘
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2. Démonstrateur CTA-OV

Modele de données CTA

[Provenance — ObsConfig]

Target

#targetID: integer
+name: varchar(50)
+targetRA: double
+targetDec: double
+targetEpoch: float
+targetRADecsys: varchar(20)

<<Observatory>>
'CTA','Cherenkov Telescope Array Observatory"

#name: string =
+description:

: integer
ownerName: String
+5c1ProjID: integer
5CiProjID
0..1

siteArrayID
1.2

Targetid
0.1

SiteArray
1s the object of [#siteArrayID: integer
describes» ObservlngCnnﬁg [+name: varchar(5) = "South’' not null
+latitude: float
targetID obsContIp |FOPSCONTID: integer oAFravID ilongitude: float
sCon i subArra
8..* LB fesubarrayId: integer > taltitude: float
-+ " |+pointingMode: varchar(2e) - -
Observation obs_obscon  |+trackinglode: varchar(20) f“”"am
Sclentifich #0obsID: Integer | +obsMode: varchar(20) Containse
entificProjec +targetID: integer
) sciProjID _ Obs SP obsTD g ohi Emm;t'e_ Time |0bsTD obsConfID siteArrayID
#s5ciProjID: integ = T..v hipendDate: B .
ouner:  string - -7 |estartTime: Time - 1.
: dTime: Ti subArrayID
ConTine: Tloat ebsConfID SubArray 0..% SA AT»
fveTim 9.1 - -
+liveTime: float p [FsupArrayID: integer auxIndt rument 1o Auxiliarlnstrument

[+siteArrayID: integer
[+subArrayName: string
[enTels: integer
[+tellist: varchar(255)
SubArrayID

1%
SA TACT»

obsID ConvergenceConfig

#0bsConfID: integer
+convRA: float
+convDec: float
+convDepth: float

@..*|#auxInstrumentID: String
+name: String

1

Tel telll
IAC T Camera 1cameram
rovenance .
Run +te1Class: varchar(20) LtelID: integer orlorarn
[+telPosX: double el Can: double

[#runID: bigint

+telPosY: double
composed ofk +observer: varchar(255)

+nPixels: double

. [+startTime: timestamp t1etPosz: double +pixelSize: double +threshold
rhame: [+telFov: double pixelsep: double
[+endTime: timestamp : .
’ rOJe conTime: float [+telMIArea: double +timeResolution: double
nTime: f [ +telFNun: double
+liveTime: float |+tetFoclen: double
Y
1
Configuration réseau
V4
E 1 \ obsID runID runID
tat de I'atmosphere
ScienceRun CalibrationRun
#runID: b: nt

+obsID: integer
+pntRA: double

Reconstruction E Nécessite de faire evoluer
les standards OV

1

.

’ —
. _
.

Analyse

runIp
1..*

. : |
Réponse de l'instrument === G F fomer] G (o)

#eventID: integer
#evtTime: double
+flags: bit(8)

+multip: smallint

+ Dependante de modeles L
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Structure de la base de données

run
| c.lll:nuon_nm_ — A muad  WGRT
f mnid  BGRT | clmsrver  CHNACTER WG]
abart_ b TIMESTAMIG) WITHOUT THE 20RE
o bira TIMESTAMIG) WITHOUT THE 20RE

schence_run e
I = o i FEAL
* P mnid [ =0 observing_proposal
obn_id RTECER e
event_list L & o
= | ik ra el TG ee ] orer_rme CHARACTER WIRGIS)
& mn_id WSHT t ke COULE PRECHION i ol IWTEGER
& wenzid  WTEGER prt_spoch AEAL =
S wtgme  COULE PREEOR ot raciecuyn CHARRCTER WARTRIGE LD
flag T observation
radip SMMLIRT
tekrank  @T s 'ud [
e COALE PRECION e, i
crsrrnhip ond_dste  TIMESTAMP G WATHOUT TIME 20KE
mde  DOURRE abart,_tira TIMESTAMP) WITHOUT TIME Z0RE target
i COALE PRECION
- el tira TIESTAMPE) WATHOUT TIHE 20RE o eagar id WTECER
et — o tima AL nara CHARACTER VAIRGIST)
daty COALE PRECION u, e A bargat_ra COUTLE PRECEICHN
ak_prt COALE PRECION - —
ar_pnt o4 E PR h REAL
bangat_spc
a COALE PRECION
. - baget_racecays  CHARACTER VARG
cone: COALE PRECION
coney COALE PRECION
core e DOULE PRECEION
ahimae COALE PRECION observing_config
ahimece s DOULE PRECEION convergence_contig 7 T T— auxiliar_instrument
abeeicth x::m # obe contid  WTEGER | aub amey K INTEGER & b, o= w0 mux inafumand fd  OSMUCTER WHTTRIGES)
shisngth oo ] oL s pointing o CHGRACTER TG & ma) | e CHARICTER VARG )
Eoe e mx inatnment il CRAVCTER WG
ey o, dac P iracking mods CIMARCTER WG
orergy_ T DOULE PRECEION corw depth FEM. abw rae CHMRACTER NG 3T
himas  DOULE PRECSON suly_armay
Hdl_rral COALE PRECION —— 7 b svwid  RTEGER -
il o DOULE PRECEION ks aray K WTEGER t site_armay
hi_rmal s DOULE PRECEION i armiy_rimen CHARCTER WAFYIRGES) I -
observa
i~ % P wite mwwy id  FTECER . tory
tul_lnt: CHAMAACTER NG ) e D * 2 nama CHMUCTER VARG )
L L2t demcription  CHAVCTER WHITIRGI S
[ FEAL
kit Lt
lactelescope
3 & el id FTEGER -
bl clan CHMNCTER ARG 0 ! e 1
bl pon_ = DOULE PRECEICN e id ITEGER b | sum_trigger_unit |
ol pom_y  COANILE PRECEIORN 1 bl RTEGER # wim migger unitid FKTEGER
bl pon 3 CCAAILE PRECESON 0 DOLRLE PRECTION {  corara_id FTEGER
bl foe DOULE PRECEICH n,_pbak DOLRLLE PRECEIOR nb_of_trigger_sectorn INTEGER
bnd_risrma  COAMLE PRECEIOR posl_sirm OO PRECEION e hokds A
el frum DOULE PRECERCH phael_wep el D e
Il fox fan DOLKELE PRECEION times_remckition COURLE PRECEIOR

(les associations multiples en UML deviennent des tables d'associations, en bleu)
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2. Démonstrateur CTA-OV

Requéte ADQL

http://voparis-cdpp.obspm.fr/ _system_/adqgl/query/form

« select * from cta.vo_obscore
GERMAN ASTROPHYSICAL ° *
GAVO ADQL Query select * from cta.vo_obscore
e where
Help oo e Intersects(
Service inf I
srviee o + ADQL query: select * from cta.vo_obscore S_reg |On ’
Related . 1 1
e circle('ICRS', 83.633, 22.514, 0.1)
for ADQL Result ) =1
Metadata Maiched: 4
Identifier ==
Description >> | Send via SAMP | | Quick Plot |
Keywords ==
Creator >> Dataproduct_type Calib_level Obs_collection Obs_id Obs_publisher_did Access url Access_format Access_esisize Target_name s
Created > [kbyte] [d
Data updated >>
Reference URL == eventlist 2 CTA1DC 1 23523 voi/ivopdc.obspmicta#23523 http://ctarun_00023523_eventlist.fits application/fts 10000 Crab Nebula 83.633.
Try ADQL to query  evenilist 2 CTAIDC_1 23526 ivo:/lvopdc.obspmicta#23526 hittp://cta/run_00023526_eventilist.fits application/fits 10000 Crab Nebula 83.633
our data.

Please report emmors and
jproblems to the site

operators. Thanks. eventlist 2 CTAL1DC 1 23559 ivolfvopdc.obspm/cta#23559 hitp://cta/run_00023559 eventlist.fits applicationffits 10000 Crab Nebula 85.253.
Privacy | Disclaimer
Log in

eventlist 2 CTAIDC_1 23592 ivo:/ivopdc.obspmicta#23592 htip://cta/run_00023592_eventlist.fits applicationffits 10000 Crab Nebula 82.013
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2. Démonstrateur CTA-OV

Requete avec TOPCAT

¢ VO — Table Access Protocol (TAP) Query
¢ |In Select Service, enter TAP URL at the bottom :

http://vopari s-cdpp.obspmfr/__system /tap/run/tap
¢ Clic Enter Query

¢ Select Table : ct a. vo_obscore
¢ Enter 'ADQL Text' :sel ect * from cta.vo_obscore, clic OK

@ - O Table Access Protocol (TAP) Query w

Window Deletion Columns Registry Interop Help

¥ e B8 X

r Select Service |/ Enter Query |/ Resume Job |/Hunning Jobs |
rTable Metadata

Service: http:/ivoparis-cdpp.obspm.fr/_system_ ftap/run/tap (21 tables)
Table: |cta.vo_obscore w | CTA run obscore
Columns: [
MName DataType | Indexed| Unit rADQL Text
dataproduct type |[char Ll product | Synchronous Examples Clear Parse Errors
calib level . int L] calibratic =elect * from cta.vo obscore
obs collection char L] name of -
Ao A e [l Ao mmaaH

OK
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xL—2E

Plane

Window Layers Subsets Plot Export Help

— i 3 .,
x - O TOPCAT e - AER A S IO B¢
File Views Graphics Joins Windows VO Interop Help
: o 2 | = 22.5
a @y Bode:x Wlledo &WhE
rTable List ilrCurrent Table Properties 22.8 o
2: TAP_2 cta.vo_obscore |- Label: [TAP 2 cta.vo obscore
Location: TAP_2 cta.vo_obscore =2
Name: vo obscore
Rows: 4 o 222
Columns: 27 &
Sort Order: 4+ | v = oD ¥ ’
[H]
Row Subset: |All o
: e
;|| Activation Action: []Broadcast Row
Ii 623538 M 215
21.4
& - 0 TOPCAT(2): Table Browser L )
Window Subsets Help
g1 B2 B3 84 B85 g5
== X srajdes
Table Browser for 2: TAP 2 cta.vo obscore i| ’*; k; .|.||l1, P@‘ ﬁ
access_url access format |access..| target name s ra s dec s fov = =
1 |afrun 00023523 eventlist.fits | application/fits 10000 | Crab Nebula | 83.6333 21.5144 a. <(1.4| kes QEI/P"S't'“" | Subsets | Form |
2 lafrun_00023526_eventlist fits | applicationffits 10008 | Crab Mebula | 83.6333 22.5144 B =(1.4) | e i - b
3 firun_00023559 eventlist.fits | applicationffits | 10000 | Crab Nebula | 85.2533 | 22.0144 0. <(1.4] £9 Table: |2: TAP_2 cta.vo_obscore | v |
4 fafrun_00023592 eventlist. fits | applicationffits 10008 | Crab Mebula | 82.0133 22.0144 0. =(1.4 =% 2: TAP 2 i |5_ra |"HEE|
Y- |s_dec |vHEE|
[ »
- 1= -
o ON: | |Count: 4/4
|Z| Select Pan X/Y Foom XY Zoom Iso

ieu Servillat (LUTH)
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Client Web

e T S ——

CTA Data Distiller  Q Search @ Help

Search Datasets Search All Tables

Search Datasets

Source name Crab Nebula
Source RA (deg) 83.633
Source Dec (deg) 22.514

Search radius (deg) 0.001

© Observatoire de Paris 2014. Based on Bootstrap. Glyphs from the Glyphicons Halflings set.
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X CTA login

¢ Django, jQuery

+ Name resolver
Simbad through Sesame

NPT § e . + Send ADQL query

Credits: DESY/Milde Science Comm. [Exozet
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2. Démonstrateur CTA-OV

Clien b

» * B

=" E:r:'.Dm-::Cnn!rr-

CTA Data Distiller Q Search
Resulis
Select all Deselect all C5v

dataproduct_type
eventlist
eventlist
eventlist
eventlist
eventlist
eventlist
eventlist
eventlist
eventlist

Showing 1 to 9 of 9 entries

records per page

Mathieu Servillat (LUTH)

obs_collection

CTA1DC 1
CTA1DC_1
CTA1DC 1
CTA1DC 1
CTAIDC_3
CTAIDC_3
CTAIDC_3
CTAIDC_3

CTAIDC_3

obs_id
23523
23526
23559
23592
5003495
5003496
5003497
5003498

5003498

target_name
Crab Nebula
Crab Nebula
Crab Nebula
Crab Nebula
CrabNebula
CrabNebula
CrabNebula
CrabNebula

CrabNebula

Show / hide columns Search:

s_ra (deg)
83.63333120882812
83.63333120882812
85.25333404541016
82.01333618164062
83.28087615966797
83.98695373535156
83.2B087615966797
83.98695373535156

83.2B087615966797

Credits: DESY//Milde Science Comm./Exozet

s_dec (deg)
21.51444435119629
22.51444435119629
22.01444435119629
22.01444435119629
21.784133911132812
22.243999481201172
21.784133911132812
22.243999481201172

21.784133911132812

First Previous Mext Last

CTA dans OV-Paris
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4 CTA login

Plotting tools
@: TOPCAT

£2  Aladin

Vo VOSpec

=i~ SPLAT

Interop

SAMP Result Table

SAMP Selected Data

Analysis tools
Show count maps

Extract Spectrum
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2. Démonstrateur CTA-OV

Exemple d'étude d'une source VHE

~ -9

v

E -10

o

Q

z -1

g 12
¥
14
15

WlS-En-n;‘SWift/UVOT Fermi/LAT

Planck : | |

/ H* SvafIlX RT Mf

=
L HESS
’ W (bientdt CTA)

Contribution
de la galaxie

BT A2 A I TR T 2T 3T M T ge T
log (v [Hz])
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