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Centro Italiano Archivi Astronomici (IA2) main goals are :

e provide Archiving systems;

« data availability;

 data curation and preservation;

e distribution over several geographical sites;
 providing services and tools (TWiki, work-flow, etc..);
 data publication in the VO

of Astronomical Data

LARGE
BINOCULAR

TELESCOPE

IA2 manages data of several PROJECTS.
Mainly they come from:

- TELESCOPES (raw; INAF ground based)

- SURVEYS (raw and/or calibrated)
+ +S*
Pessio,

- SIMULATIONS (ITVO)
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Current statl_.ls:

IA2 Projects

~ Data Amount

1yr User Access
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Project Name Project Type Data Type Archlve DB ul VO u | vo
LBT vV vV Telescope image/spectra  10TB 320MB v SIA 25K 47k
TNG VvV Telescope image /spectra ~ 3TB 1zeB§ v SIA 12k 55k
GAPS éSurvey (TNG) éimage/ spectra 850MB | (TNG) TWiki, Yabl
Asiago vvv < 1yrTelescopes image / spectra ~ 400GB 290MB§ v (TAP) 700 (70)
PESSTO 58urvey (NTT) image /spectta ~ 7GB  1MB V
hosted services
WGE SDSS redshifts data mining catalogue 8GB  SCS/TAP 11k /170
Planck early release catalogue : .~ 8MB 'SCS 5 5 49k
TIRGO IR camera image (Arcetri) 100MB  SIA 13k
WINGS < 1yr8urvey Elmage/catalogue . 26GB: 700MB SIA/SCS | 11k / 10k
INAF-IAPS EPN < 1yrdust particles (NASA) ~catalogue 2MB TAP 1K
ITVO Theoretical Simulation ‘mixed 1TB§ 1MB§ v 70
Under development:
Project Name Project Type Data Type Data Amount Ul VO 1yr User
Access
RADIO Array/antennas Images/spectra Vv v
SKA.TM.OBSMGT Observing tools Meta-data




Standards followed

IA2 at the moment manage Astronomical Data mainly in FITS format (Flexible Image
Transport System) for images and spectra and GADGET2 for simulations. Current
projects implies also the management of Hierarchical FITS and MBFITS formats. 1A2
host also survey pipeline and related products and provides support to a survey
dedicated TWiki.

AT

* I1A2 archives follows the directives of OAIS (Open Archival Information System)
standard:
> data are logically split in data descriptors and data content.

© fv: Header of Ibcb.20140110.005826.fits([0] in /home/mdm/Desktop/LBtest file ' 4' FWH"'I"“'"T' Flanning _.-'
File Edit Tools

i
Search for; +  Fnd |(:ase sensitive? Yes P [
SIMPLE = T I‘:le confoms to FITS 3ta.ndard ki 0
BITPIX = 16 / Bits per plxel. 0 H
NAXIS = 0 / Mumb of ax
EXTEND = T / FITS d tas t may contain extenaions b 5
BEERD = 32768.0 / real u u
BSCALE = il [I / real 5|F
NEXTEND = 4/ N‘umJJer of extensions [+ H
DATE_OBS= '2014-01-10T00:58:26.855' / Starting date of the observation E E
GAIN = 1.75000 / ADU conversion factor (electrons/ADU)
RDNOISE = 12. 00000 / Read Out Hoise in e- H I
ORIGIN = 'LET Obzervatory' / data origin
SATURATE = 65536 / Data value at which saturation occurs
EXPTIME = 0.000 / Tutal Exposure Time (s)
TEXPTIME= 0.000 / Telemetry Exposure Time (3)
FILENAMF= 'lhch. 20140110. 005826. fits' / Hame of the FITS file
OBJECT = 'BinoB1as’ / Identifier observation title
0BS_ID = 'lhchl138931544%" / unique ohservation ID
0BSRA = '00:55:07.674" / current R.&. in hours
OBSDEC = '+32:37:07 45' / current Dec. in degree
0BSEPOCH= 2000. 00000 / coordinates epoch of OBSRA and OBSDEC MAMAGEMENT

IA2 as a service follows the IVOA standards directives and expose several
VO services and several User Interfaces VO compliant.
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LBT @ IA2
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Mt. Graham
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IA2 Archives new Project:

o TANGEA,

Connecting things together

Issues to solve;

« Meta-data information could change Consistency in meta-data content

in: both into the file and database in
- Contents; case of value correction
- Format types; « Data models should be, as much as
- Keywords. possible, code independent
« Data formats: « Code re-usability and configurability

- Extensive use of ASCII and PH Scalability in both serial and parallel
for calibrated data ways

- FITS is not the only astronomical Consistency over several distributed
format (HDF5, PDS, MBFITS archives and secure differentiation.
etc..)

— Standards are evolving

NADIR is one configurable and flexible software that answer the challenging problem
of archiving software reuse and scalability thanks also to TANGO.

Trieste 01/04/2014




WEB INTERFACE
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s s OtaArting from FITS

t t E— @ fv: Header of Ibch.20140110.005826.fits[0] in /home/mdm/Desktop/LBR/test files/lbc: 008
S ruc u re HEADER File Edit Tools Help ‘
|DATA] P . HDU Search for: g Find |Case sensitive?  Yes | ‘
EXTENSION r“ I Iary SIMPLE = T / File conforms to FITS standard =
HEADER BITPIX = 16 / Bits per pixel
Extension | NAXIS = 0 f ¥umber of aces
o DATA EXTEND = T / FITS dataset may contain extensions
BEZERD = 32768.0 / real
BSCALE = 1.0 / real
EXTENSION NEXTEND = 4 / Mumber of extensions
— HEADER DATE OES= '2014-01-10T00:58:26 855 / Starting date of the ohservatior
Extension 2 " GATN = 1.75000 f ADU conwersion factor (electrons/a0U)
DATA RDNOISE = 12. 00000 / Read Out Noise in e-
ORIGIN = 'LET Observatory' / data origin
EXTENSION SATURATE= 65536 / Data walue at which saturation occurs
N {IJ‘I:R‘ . EXPTIME = 0.000 / Total Exposure Time (s}
Extension 3 : T d ff XPTIME= 0.000 / Telemetry Exposure Time (s)
DATA WO I erent ENAME= 'lbch. 20140110. 005826, fits’ / Wame of the FITS file
¢ OEXECT = 'BinoEias' J Identifier obserwation title
exam IeS' 0BS_ID = 'lbchl1389315449' S unique chservation ID
p . OBSRA = '00:55:07.674" S current R.A. in hours
OBSLEC = '+32:37:07.45' / current Dec. in degree
OBSEPOCH= 2000. 00000 / coordinates epoch of OBESRA and OBSDEC
PMRA = 0.000 / Proper motion for R A, in arcsec/hour
PMDEC = 0.000 / Proper motion for DEC. in arcsec/hour
{3 fv: Summary of lbcb.20140110.005826.fits in /home/mdm/Desktop/LBT/test files/lbe. & O O © PROPTD - 'himscheck' / proposal identification
05_NUM = 1 / thserving Sequence Number ID Template
H LECOEID = 'oh13809315449" 4 Ohserving Elock ID
File Edit Tools Help ‘ LECOENAM= '10Bias_Bino_Checko' / Observing Block ID
n 5 PAZRTHNER = 'calibration’ / Observer Name
Index Extension Type Dlmen#un View PI_NEME = 'hias ' 4 B.I. Name
ke MID_OBS = 56667, 04058 / MID start
o UTC_0ES = '00:58:26. 86" / UT at start
_|0 Primary Image Header | | | LST 0BS = '00:56:48" / ST at start
AIRMASS = 1.00000 ¢ Airmass at start (from TCS)
LETLAT = 32,7013 / Latitude of the telescope [deg]
[ 1 LBCCHIFM |ITI3.!.]E Header | |mage | Tahle | LETLONG = -109.8890 / Longitude of the telescope [deg]
LETELEV = 3221 / Elevation of the telescope shove sea level [m]
20 = -0.00003 f Zenithal distances in degrees (from TCS)
e LBCCHIF2 Image Header | Image | Tahle | HA = '+00:00:43. 92" / Telescope Hour Angle (from TGCS)
PA PNT = -0. 00260 / Position Angle of the pointing [deg] |
ROTANGLE= 73.18051 / Rotator Angle [deg]
L3 LBCCHIPS Image Header | Image | Table | PARANGLE= 73.17790 / Parallactic &ngle [deg]
TELAZ = '00.00:13. 78" / Bz angle at start N=0,E=+90 {from TCS)
LBCCHIP4 lmaie TELALT = '+30:00:00.12" 4 Blt angle at start (from TCS)
-4 ag Header | Image | Tahle | TELRA = '00:55:07.674' / actual R A. in hours (from TCS)
TELDEC = '+32:37:.07. 45" £ actual DEC. in degrees (from TCS)
EQUINOH = 2000.0 # Standard FES [years]
RAOECSYS= 'FEE ! / Coordinate reference frame
PIXSCAL = 0. 22400 f Pixel scale [arcsec/pixel
3 fv: Summary of Ihcr.2DDR_0118.201012.flts in/{home/mdm/Desktop/LBT/test files/lbc- () ) O O PIESTZE = 1350000 7 pme] Sioe ancoocPAmetl
DITHSEQ = 1 / Mumber sequence of dithering
- DITHOFFXE= 0 / 0ffset in X for the dithering [arcsec]
File Edit Tools HEIp DITHOFFY= 0 / 0ffset in ¥ for the dithering [arcsec]
TELESCOP= 'LET-S5XE ' / Telescope name
A A g INSTRUME= ‘'LEC_BLUE' £ Instrument name ('LEC-BLUE' or 'LEC-RED')
Index Extension Type Dimension View FILTER - 'U-GESSEL' ¥ Filter
IMAGETYP= 'zero ! 4 Observation category
- LECEWHM = -3600. 00 / FWHM walue in arcsec from LBC trackers
[ 0 anaw Ima.ge 0 Header LETPEES = 686 / Bmbient air pressure [mbar] {from TCS)
LETRHUM = 46. 20 f Embient relative humidity [%] (from TCS)
LETTEME = -4.4 / Ambient temperature [Celsius] (from TCS)
1 LBCCHIM Image 2304 ¥ 4608 Header | Imane Table LETWNDIE= 166.0 / Ambient wind direction [deg] (from TCS)
ag LETWHSEL= 5.8 / Ambient wind speed [mfs] (from TCS)
GUISTAT = 'starting' 4 Btatus of autoguider
LBCCHIPZ Imadge 2304 X 4608 DETECTOR= 'EEV-BELUE' / Name of detector ('EEV-ELUE' or 'EEV-RED')
- Z ay Header |ITIHQE Table LECPIPEC= ' ! J Command to he executed on the image
LECHCHIP= 4 f Munber of active chips in LEC camera
LECCHIP1= 1 / 1st chip status (l=on O=off)
LECCHIPZ= 1 / 2nd chip status (l=on O=off)
13 LBCCHIP3 Image 2304 X 4608 eader | Image - 2014 3
LECCHIP3= 1 / 3rd chip status {l=on O=off)
4 LBCCHIP4 Image 2304 X 4608 | -1/
- o Header | Image Table DATE_OBS- '2014-01-10T00.58 . 26. 859 / Starting date of the ohservation




* NADIR DATAMODEL

Meta data
mapping
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NADIR Configuration

4localhost  3306user password Ibt_ metadata  warning Imnt/storage  warning
5localhost 3306 user password Ibt metadata  luci Imnt/storage  luci
70palhost  3306user password Ibt metadata  Ibc Imnt/storage  Ibc
calhost ~ 3306user password Ibt_ metadata  mods Imnt/storage  mods
9localhost 3306 user password Ibt metadata pis Imnt/storage  pis
localhost 3306 user password Ibt metadata irt Imnt/storage irt
T

4 Warning
5 Lucifer

NONE
INSTRUME

NONE
Lucifer

DATE

7 LBCBIlue INSTRUME LBC_BLUE DATE_OBS

8 LBCRed INSTRUME LBC-RED DATE_OBS

9 MODSBlue — INSTRUME — MODS1B DATE-OBS
10 MODSRed  INSTRUME MODSIR DATE-OBS 8
11 Pisces INSTRUME PISCES DATE 9
12 IRT INSTRUME IRTC 2 - Xeva 538 DATE 10
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127 DATE_OBS
117DEC
115EXPTIME
110EXP_ID
124FLT_ID

129 INSTRUMENT

122 LBCOBID
111 NAXIS1
112 NAXIS2

119 OBJECT
118 OBJNAME
123 OBNAME
113 OBSERVER
126 OBS_TYPE
130 PARTNER
131 PINAME

120 PROPID

116 RA

128 TELESCOPE
125 TEMPERAT
114 USER_ID

varchar
varchar
double

varchar
varchar
varchar
varchar
decimal
decimal
varchar

~varchar —

varchar
varchar
varchar
varchar
varchar
varchar
varchar
varchar
varchar
double

varchar

Instrument mapping

DDOODDDOODD£DODDDOODDD

DATE_OBS  DATE_OBS
OBSDEC  OBSDEC
EXPTIME ~ EXPTIME
FILENAME  FILENAME
FILTER FILTER
INSTRUME ~ INSTRUME
LBCOBID  LBCOBID
NAXIS1 NAXIS1
NAXIS2 NAXIS2
LBCOBFIL  LBCOBFIL
OBJECT _ OBJECT
OBJNAME ~ OBINAME
LBCOBNAM  LBCOBNAM
OBSERVER  OBSERVER
IMAGETYP  IMAGETYP
PARTNER  PARTNER
PILNAME  PI_NAME
PROPID PROPID
OBSRA OBSRA
TELESCOP  TELESCOP
CCDTEM  CCDTEM
LBCUSER  LBCUSER

= =1 =1 = =J =1 =1 =1 = =] =J =J =J =J =4 =4 =4 =4 =4 =J =J =J




34T

Result for meta-data

&) fv: Header of Ibcb.20140110.005826-fits[0] in /home/mdm/Desktop/LBR/test_files/Ibc- 3 ) ) @
Hen3|

File Edit Tools

Search Tor:

Find Case sensitive? Yes

field
field

SIMPLE T ~ File conforms to FITS stondarcd
BITP I 16 - Bits per pisel
MEFETS O/ Mumber of awes
E T # FITS dataset may contain extensions
EZERD 22TES. 0 F real
ESCALE 1.0 # re=al

STEND a =c of extensions
DATE 0BS—= '2014-01-10T00:58:26 855' / Starting dote of the obserwatiord
GAIN 1.75000 ~ &DU conwversion factor (electrons ADU)
ROMOISE 12 00000 » Read Out Noise in e—
OFRTGIN ‘LET Dhserwvatory # data origin
Sh SEES3E . Data walue =t which saturation cccurs
EXPTIME 0. 000 / Tot=al Exposure Time (s
TEHPTIME 0.000 # Telemetry Exposucre Time (=)
FILENAME= 'lbch. 20140110 O0S826. Fits ' Nome of the FITS file
OBJECT 'BinoBias & ITdentifier obhserwation title
OES_ID ‘1bebl389315440 ¥ wnicue obserwvation ID
OESEA ‘00:55:07. 674" ¥ current E.A&A. in hours
DESDEC '+32:37:07, 45" # current Dec. in degree
OESEFOCH 2000. 00000 ¥ coordinastes epoch of OBSRA =nd OESDEC
PIMER 0. 000 ~ Proper motion for R.A. in srcsec hour
PMDEC 0. 000  Proper motion for DEC. in arcsec /hour
PROP IO ‘biascheck ' # proposal identification
OS5 ] 1 # Ohserwving Sequences MNumber ID Template
LECOEID ‘0bl359315449 ¢ ~ Obserwing Elock ID
LECOEMNaM= '10Eias_Bino_Checko' ./ Obserwving Elock ID
EARTHEE ‘calibr=tion” # Obserwer MName
PI_TMAME 'bi=as ‘ S P.I. Mame
MJID_O0OBS S56667. 04059  MJID starct
uUTrc__0BS ‘005826 86" & T ot starct
LST 0OBS rO0:56 48 A 5T at starct
AIFRMASS 1. 00000 # Adirmass at start (from TGS)
LETLAT 32. 7012 ~ Latitude of the telescope [degl
LETL OMNG —109. 8890 ~ Longitude of the telescope [degl
LETELEW 3221 ~ Elevation of the tele=cope =sbowe sea level [m]
=0 —0.00003 ¥ Zenithal distances in degrees (from TOS)

'+00:00:43. 92 # Telescope Hour arngle (from TCS)

PA_PNT —0. 00260 ¥ Position Angle of the pointing [deg]
ROTAMNGLE 73.18051 ~ Rotator &sngle [deg]
BPARAMNGLE F2.17790 # Parallactic &ngle [degl
TEL&AZ 'O0:00:13. 78" # Az =ngle =t start N=0.E=+390 (from TCS)
TELALT '+90:00:00. 12" # Blt angle =t stark (Erom TCS)
TELERA '0D:55:07. 674" # mctual K.A. in hours {(from TCS)
TELDEC '+32:37:07.45" ¥ mctual DEG. in degrees (from TGS)
EOUINOI 2000. 0 ~ sStoandard FES [years]
FAaDECSYS CFES # Coordinate reference frame
PIXSCAL 0. 22400 ~ Pixel scale [arcsec pizxel]
EFIXSIZE 13. 50000  Piwxmel size [microns]
DITHSEQ 1 & I er sequence o di thering
DITHOFF 0O ~ Offset in ¥ for the dithering [arcsec]
DITHOFEY 0 ¥ Offset in ¥ for the dithering [arcsec]
TELESCOP LBT-SXH # Telescope name
IMSTRUME LEC_ELUE A Instrument name [ 'LEC-BLUE® or ‘LEG-RED-*)
FILTER U-EESSEL A Filter
IMBGETYE zero # Obserwation category
LECFEFWHNM —3600. 00 # FWHM w=alue in =arcsec from LBC trackers
LETPRES o Bmbient =ir ressure [mbar] (from TCS)
1B TERHUM 46. 20 # Ambient i [®=] (from TCS)
LETTEMP — # Bmbient [Celsins] (from TCS)
LETWMD IFE: 166. 0  Ambient = i (from TGS)
LETWHSPD 5.2  ABmbient ¥ (Erom TCS)
GUISTAT 'starcting' & Status of
DETECTOR: 'EEV—-BLUE ' # Name of o [=F =2 EEV-RED "'}
LECPIPEDC ‘ ‘ # Command & ted on the image
LECHMCHIFP 4 ¥ Mumber of ips dirn LBC camers
LECCHIP1 1 7 1st chip
LECCGHIPZ 1 / 2Znd chip n
LECCHIPZ= 1  2rd chip [—on O=oFE£)
1 =]
DATE_OES= '2014-01-10T00:5%9:26. 955 7 Stax > of the obsecwvation

BLUE
LBC_BLUE
LBC_BLUE
LBC_BLUE
LBC_BLUE

LBC_BLUE
LBC_BLUE
LBC_BLUE
LBC_BLUE
LBC_BLUE
LBC_BLUE
LBC_BLUE
LBC_BLUE
LBC_BLUE
LBC_BLUE
LBC_BLUE
LBC_BLUE
LBC_BLUE
LBC_BLUE
LBC_BLUE




Deployments

* First deployment in INAF - December 2013
Virtual Observatory Educational Service Publisher

And Archive Application

« Second deployment in INAF - March 2014
Medicina and Noto Radio Archive (test bed)

6|

* First deployment in USA - February 2014
Large Binocular Telescope Distributed Archive
Mnt. Graham (AZ) -Tucson (AZ)




But an archive is not only that...

Archive means having raw, science ready products (calibrated data, catalogs and so on..)
possibly VO compliant and/or accessible by VO services (it doesn't mater if the archives
are local or remote). So:

* data interfaces

* VO services

* work-flows | pipelines

* data access, curation and preservation (DOI /| SSO)

The archive front end is a Science Gateway!

Trieste 01/04/2014




|IA2 on the WEB

Cmmc;l'r;.mﬂnc:nm AsSTRONCHIC & . ; LB T WEb A .’ication

 LET ARCHIVE®RIAZ

4

s E

* | CEnTRE ITALANG ARcH AsTRomame! T

aaF

T L
[ CenTRO ITa0sMD ARCHIV ASTRONOMICT &% |

A new interface management system is under development so every hint is welcome!!

l.e.
> Image preview;
> VOTable SAMP binding;

> Multi-threading downloads
Trieste 01/04/2014




But an archive is not only that...

* VO services

The archive front end is a Science Gateway!

Trieste 01/04/2014



|IA2 on the VO

IA2 VO tools are ready to publish:

* public data (both raw and calibrated);
* catalogs;

Trieste 01/04/2014
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What is publishing into the VO?
What's the VO? o
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........

A P

B &

esa .
= = &0 ¢
EURONEY & €2
CoSADIE Sustainable Astronomical Dats Infrastructure for Europe

GANO Hva,,;ad'mmf p‘

e-Infrastructure refers to a combination and interworking of digitally-based technology (hardware and
software), resources (data, services, digital libraries), communications (protocols, access rights and

networks), and the people and organisational structures needed to support modern, internationally leading
collaborative research be it in the arts and humanities or the sciences.
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VO @ IA2

Services:

> SIAP (Simple Image Access Protocol) Services

> Cone Search services

> SSAP (Simple Spectral Access Protocol) services
> TAP (Table Access Protocol) services

> EPN TAP (EuroPlanet TAP)

> VO standard compliant Graphical User Interfaces

Resources:

> VO Services Registry hosting

> Educational VO compliant Resources
> CoSADIE VO Schools (learn the VO)

Tools:
v VODance — VO compliant data publication tool
v Powered IA2TAP — VO compliant catalogs publication tool

Trieste 01/04/2014




But an archive is not only that...

* work-flows | pipelines

The archive front end is a Science Gateway!

Trieste 01/04/2014




GAPS requests:
1.

Data reduction @ 1A2: the GAPS
experience

Strong interaction with HARPS-N@TNG private
data;

. Customizable re-process of GAPS data with

appropriate spectral line mask and option/s; abl I‘ s

. Perform queries on additional meta-data content;

. A repository where to access, synchronize,
share and search for interesting data; L I'"'IE | I

. A flexible and collaborative tool to manage

additional info about the project and the

: callaborate with
observations. ' Twl I(l

Trieste 01/04/2014




>

>

>

>

>

>

Lesson Learned with GAPS

Observation results are not only raw or calibrated data:

Time series
Catalogs
New masks

Alternative reduced data

Scientific and ancillary data shared via Owncloud

Data researchable and downloadable from wiki pages too and linked

to night logs (collaborative tool)

References:

YABI :
OWNCLOUD :
TWIKI :

https://bitbucket.org/ccgmurdoch/yabi/overview
http://owncloud.org/
http://twiki.org/
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But an archive is not only that...

* data curation and preservation (DOI | SSO)

The archive front end is a Science Gateway!

Trieste 01/04/2014



Easy access to your data

Additional tool for TNG Observatory will be a Grouping software. It will allow a contributed
management and distribution of programs credentials and privileges. It is also the first step to
the SSO (Single Sign On) technology adoption (under development).

==Grouper.

Grouper is an enterprise access management system designed for the highly distributed
management environment and heterogeneous information technology environment common to
Universities. It could work on top of Identity managers like IDEM (for the Italian counterpart)
and is compatible with SHIBBOLET.

DOI (Digital Object Identifier):

DOI is a character string used to uniquely identify an object such as an electronic
document. The DOI for a document is permanent, whereas its location and other
meta-data may change. Referring to an on-line document by its DOI provides more stable
linking than simply referring to it by its URL, because if its URL changes, the publisher
need only update the meta-data for the DOI to link to the new URL.

o)

GROUPER : http://www.internet2.edu/products-services/trust-identity-middleware/grouper/
IDEM https://www.idem.garr.it/en/

SHIBBOLET: http://shibboleth.net/

DOI: http://www.doi.org/ Trieste 01/04/2014

References:



- What IA2 can do:

IA2 can actually provide:

- Archiving system (raw and calibrated) with NADIR;

- Data curation;

- Graphical User Interfaces;

- VO compliant data and catalogs publication;

- Work-flow system for pipelines management;

- Data sharing area,; N

- Collaborative tools S oo

What IA2 will provide in the near future:

- New Graphical User Interfaces;

- Grouping tools and SSO technology;

- Science Gateway (StarNet project collaboration) with most of the more
performance visualization tools like VISIVO

- DOI system adoption

Trieste 01/04/2014




Thank you for your attention!!!

Cristina
in behalf of IA2 team
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VESPA for SVAS: a test bed for
o EDUCATIONAL

> Educational service for astronomical images

> Prototyping INAF Robotic Telescope Network data access
> Registry for educational resources

NADIR + VESPA + VODANCE = EDU serv ce

VESPA is in charge to user registration, test file submission interface, data model
creation and validation of educational (non professional) data coming from
(potentially) all educational or amateur sources. NADIR is in charge of ingest and
rely to VO-DANCE for the data publication in the VO.

telescope

e  Apogee camera for the C14 telescope Please provide the necessary data
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