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Abstract: TBD 1

Keywords: keyword 1; keyword 2; keyword 3 (List three to ten pertinent keywords specific to the 2

article; yet reasonably common within the subject discipline.) 3

1. Project aims 4

The MAGIC collaboration [1] has published more than 200 peered-reviewed papers 5

from its first light. The largest fraction of them reports detection or upper limits on very- 6

high-energy gamma-ray emission from astrophysical targets, normally expressed as photon 7

flux or spectral energy distribution (SEDs). Because several astrophysical sources are vary- 8

ing in intensity they are monitored, and intranight or longer-term variability is appreciated, 9

therefore Light Curves (LCs) are also reported in such publications. Furthermore, for 10

close-enough objects, normally within the Milky Way, an extension can be appreciated with 11

respect to the telescope angular resolution, also skymaps of the signal are reported. Finally, 12

in case the signal model is connected to some physical parameters, such a the dark matter 13

annihilation cross-section, the observation reports estimation or limits on such parameters. 14

All such data are normally simply published in plots within a paper. In line with 15

the FAIR principles (Findable, Accessible, Interoperable and Reusable) for astronomical 16

data [2], in order to increase the data dissemination and provide a stable and controlled 17

legacy of such numerical results, we have developed a project for the creation of a portal of 18

high-level (SEDs, LC, skymaps, etc) results from MAGIC publications. Data are transcript 19

in ascii files readable by human eyes and machines and containing a selection of relevant 20

information for those data, including units and provenance. 21

In this work, we describe the portal, the structure of the files and their content, and 22

the way these are disseminated to virtual observatories. 23

2. Portal Overview 24

The portal is structured as follows: 25

1. For each publication, an header file and a set of files (normally one or more for each 26

figure of the paper) is created, containing MAGIC-related data 27

2. Additional data (MWL data or other data) are possibly prepared 28

3. The files are saved in a gitlab repository accessible to only MAGIC members1
29

4. TODO: in a dedicated server, the above files are copied. In the server, a descriptor 30

connects the fields and metadata of the portal files into VO compliants data 31

5. TODO: a system runs on the VO webserver that reads MAGIC portal data 32

1 https://gitlab.pic.es/magic/magic_dl5_dataportal
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For the header and content file, we borrowed an idea from the gamma-cat collec- 33

tion2. This would allow us, in addition to the VO, to distribute data through gitlab with 34

commands such as (TO BE DONE): 35

from gammapy.sourcelist.MAGIC import srclistMAGIC 36

and obtain data quickly e.g. in python notebooks. 37

2.1. Virtual Observatory 38

The Virtual Observatory (VO) is a general term for a collection of federated resources 39

that can be used to conduct astronomical research, education, and outreach. The Interna- 40

tional Virtual Observatory Alliance (IVOA) is a global collaboration of separately funded 41

projects to develop standards and infrastructure that enable VO applications. Data collec- 42

tion must be registered in the VO via a table access protocol (TAP) service. 43

The GADF [3] is a community-led effort to create an open, unified data format for 44

gamma-ray instruments, focusing on data at the reconstructed event level [4]. Built partly 45

on the OGIP standards, GADF is specifically tailored for very-high-energy (VHE) data. 46

It was first designed in 2011 for CTAO during its prototyping phase. Now, it serves as 47

the standard for VHE gamma-ray data and, since becoming open-source in 2016, has also 48

been adopted as the primary format for the gammapy software [5]. The Very-high-energy 49

Open Data Format (VODF) [6,7] is planned as an evolution of GADF. It aims to address 50

some limitations of the GADF format by providing a well-documented and consistent 51

data model that caters to both VHE gamma-ray and neutrino astronomy needs, while also 52

enhancing support for validation and version management. VODF will standardize a set of 53

file formats for reconstructed event-level data (event lists), higher-level products like sky 54

images, light curves, spectra, and source catalogs, as well as N-dimensional binned data 55

cubes. This standardization will allow common scientific tools to be used across multiple 56

high-energy instruments, enabling combined likelihood model fitting over wide energy 57

ranges from either event or binned data. VODF aims to be compatible with existing IVOA 58

standards wherever possible. 59

3. MAGIC Data Structure 60

For each publication we generate a set of files as follows, depending on the topics of 61

the paper and the material contained in it: 62

1. A header file containing general information on the publication, along with the list of 63

files attached. This is a .yaml file 64

2. A data file in .ecsv format for Spectral Energy Distribution or in general spectral flux 65

data 66

3. A data file in .ecsv format for Light Curves 67

4. Other data files in .ecsv format for parameters estimation or constraints, e.g. dark 68

matter annihilation cross-section upper limits or decay lifetime lower limits, limits on 69

interaction strength of axion-like particles fields, and so on. 70

3.1. Template header file 71

The header files just contains metadata which are of support to the each paper to 72

define the attached files but also add basic information such as the journal reference, and 73

the credit to the authors of the papers. The template reads as follows: 74

File_info: 75

Fdate : #date of last modification 76

Fvers : #version of files (after publication), default v1.0 77

Fgen : Michele Doro michele.doro@unipd.it 78

Fmail : contact.magic@mpp.mpg.de, magic_legacy@mpp.mpg.de 79

2 https://docs.gammapy.org/0.7/catalog/gammacat.html, now a discontinued project within the gammapy
open software.

https://docs.gammapy.org/0.7/catalog/gammacat.html
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Flink : <link_to_thisfile_repository> 80

Fstatus : "Commments" 81

Paper info: 82

Ptitle : "Paper Title" 83

Pref : Journal 84

Pdoi : DOI link 85

Parxiv : arxiv link 86

Pcoll : magic 87

Pcauthor : full names of corresponding authors 88

Pfauthor : full author list 89

Pads : reference as in ADS 90

Pinspire : reference as in inspirehep 91

Targets in file: 92

Tpname01: short name as in the paper 93

Taname01: alternative name used by other instruments/collaborators on the paper 94

File list MAGIC: 95

magic_20xxa_fig1_sed.ecsv 96

magic_20xxa_fig2_lc.ecsv 97

Other Files: 98

magic_20xxa_fig3.dat 99

It starts with information over the header files itself such as Fdate containing the last 100

date in which the file was modified, Fvers containing information over the version. This 101

can be useful in case the file is already distributed but then modified. Fgen contains name 102

and email address of the person that generated the file (for credit and contact); Fmail is 103

the contact mail for further information which normally is contact.magic@mpp.mpg.de or 104

magic_legacy@mpp.mpg.de for this activity; Flink is aimed to contain the actual link to 105

the file in case the file is directly accessible from a webpage so that if one scientist receives 106

it by other means s/he can find its permament location online; Fstatus is just an internal 107

tag. Normally we used tags such as: in preparation, completed, checked, etc. 108

Then follows information on the paper such as the paper title Ptitle, journal reference 109

Pref, the DOI and arXiv links Pdoi, Parxiv, the list of collaborations that are authors 110

of the paper in Pcoll. Here we use e.g. magic, hess, external for MAGIC, H.E.S.S. or 111

external members. In Pcauthor we report the full names of the corresponding authors of 112

the paper, both for credit and so that in case a user can report to them for further questions 113

on the data. We then report the paper full list of authors in Pfauthor also for credit. This can 114

be easily copied-paste from the NASA ADS webpage of that reference because it does not 115

add affiliation numbers. Finally, we provide the bibliographic references in Pads,Pinspire 116

as reported by the NASA ADS [8] or InspireHEP [9] webpages. 117

A new section lists the targeets in the file. Tpname01 is the name of the first source as 118

used in the MAGIC publication. Taname01 is the alternative name of this first sources. One 119

can add several lines if there are more sources, e.g. Tpname02,Tpname03. 120

Finally, the list of attached files is reported. We start with the figures containing MAGIC 121

original data. As naming convention we used a structure like magic_20xxa_fig1_sed.ecsv, 122

magic_20xxa_fig2_lc.ecsv which contains the year, the figure number from the paper, 123

and the general type of data (SED, LC, etc). Whenever applicable and possible, we also 124

provide other data from the manuscript, e.g. from tables or plots, also referring to data 125

from other instruments, but originally analyzed in the MAGIC manuscript. 126

3.2. Spectral Energy Distribution Files 127

The template of a file reporting SED data is as follows: 128

# %ECSV 0.9 129

# --- 130

# datatype: 131

# - {name: srcname , unit: latex , datatype: str , description: Source name } 132

# - {name: en , unit: TeV , datatype: float32 , description: Energy } 133

# - {name: en_wlo , unit: TeV , datatype: float32 , description: Energy bin width low } 134

# - {name: en_wup , unit: TeV , datatype: float32 , description: Energy bin width up } 135

# - {name: nufnu , unit: erg cm-2 s-1, datatype: float32 , 136

description: Differential photon flux at energy } 137

# - {name: nufnu_elo , unit: erg cm-2 s-1, datatype: float32 , 138

contact.magic@mpp.mpg.de
magic_legacy@mpp.mpg.de
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description: Lower uncertainty in nufnu } 139

# - {name: nufnu_eup , unit: erg cm-2 s-1, datatype: float32 , 140

description: Upper uncertainty in nufnu } 141

# - {name: tstart , unit: mjd , datatype: float32 , description: MJD start } 142

# - {name: tstop , unit: mjd , datatype: float32 , description: MJD stop } 143

# - {name: texpo , unit: h , datatype: float32 , description: Observation time } 144

# - {name: instrument, unit: latex , datatype: str , description: Instrument } 145

# - {name: dataformat, unit: latex , datatype: str , description: Data Format } 146

# - {name: comments , unit: latex , datatype: str , description: Comments } 147

# meta: !!omap 148

# - {Filename: magic_20xx_figx_sed.1ecsv} 149

# - {Source: "Put target name here"} 150

# - {Figure: "Description"} 151

# - {Title: "Title of the paper"} 152

# - {Comments: "Add comments"} 153

# - {Reference: "magic_2020o.yaml"} 154

# - {Status: "Status of file"} 155

# schema : astropy -2.0 156

157

srcname; en; en_wlo; en_wup; nufnu; nufnu_elo; nufnu_eup; tstart; tstop; texpo; 158

instrument; dataformat; comments 159

M15; 59.44692; 47.22056 ; 74.83894; 2.8759e-11; nan; nan; 57174; 57632; 173; 160

MAGIC; ul; "" 161

where srcname reports the source name, normally in the way it’s reported in the paper 162

or a shorter version, en is the energy of the point which is best expressed in TeV units but 163

can be expressed in any other equivalent units (e.g. frequency or other multiple of eV), 164

en_wlo, en_wup are the values of energy at which the energy bin starts and ends, they 165

are not therefore the left and right bin width, which can be easily computed. nufnu is the 166

differential photon flux and can be expressed in any units of flux. Preferred is erg cm-2 167

s-1 but also (ph) cm-2 s-1 can be used. nufnu_elo, nufnu_eup are now the lower and 168

upper uncertainty from the flux point. tstart, tstop are the MJD dates of the begin and 169

end of observation as reported in the paper. If the SED reports several periods these can 170

be specified one after the other. texpo reports the total observation time, regardless the 171

start/end. instrument reports single or multiple instruments and externals. dataformat 172

is used in case of upper limits, where ul is written and finally a comments field is left for 173

remarks. 174

Among the metadata we report Filename that is the actual file name for easier recovery. 175

Source for quick view. Figure in which we described the origin of data as a figure in the 176

publication. Title the title of the paper. Comments for further comments.Reference is the 177

corresponding .yaml header file. Finally Status tell us about the status of the file. 178

3.3. Light Curve Files 179

The template of a file reporting LC data is the following: 180

# %ECSV 0.9 181

# --- 182

# datatype: 183

# - {name: srcname, unit: latex , datatype: str , description: Source name } 184

# - {name: t , unit: mjd , datatype: float32 , description: Time of measurement } 185

# - {name: t_wlo , unit: d , datatype: float32 , description: Lower width of time bin} 186

# - {name: t_wup , unit: d , datatype: float32 , description: Upper width of time bin} 187

# - {name: t_exp , unit: h , datatype: float32 , description: Exposure time } 188

# - {name: flux , unit: cm-2 s-1, datatype: float32 , description: Flux measured above the 189

energy threshold } 190

# - {name: flux_elo , unit: cm-2 s-1, datatype: float32 , description: Lower uncertainty 191

of flux } 192

# - {name: flux_eup , unit: cm-2 s-1, datatype: float32 , description: Upper uncertainty 193

of flux } 194

# - {name: eth_lo , unit: GeV, datatype: float32 , description: Assumed lower energy 195

threshold for integral flux calculation} 196

# - {name: eth_up , unit: GeV, datatype: float32 , description: Assumed upper energy 197

threshold for integral flux calculation} 198

# - {name: instrument, unit: latex , datatype: str , description: Instrument } 199

# - {name: dataformat, unit: latex , datatype: str , description: Data Format } 200
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# - {name: comments , unit: latex , datatype: str , description: Comments } 201

# meta: !!omap 202

# - {Filename: magic_template_lc.ecsv} 203

# - {Source: ""} 204

# - {Figure: ""} 205

# - {Title: ""} 206

# - {Comments: ""} 207

# - {Reference: ""} 208

# - {Status: ""} 209

# schema : astropy -2.0 210

211

srcname; t; t_wlo; t_wup; t_exp; flux; flux_elo; flux_eup; eth_lo; eth_up; instrument; 212

dataformat; comments 213

where srcname reports the name of the source of interest as in the SED template, t is 214

the time of the LC point, usually expressed in MJD units, although other units are possible; 215

t_wlo and t_wup are respectively the lower and upper width of the time bin; t_exp is the 216

exposure time; flux is the integrated flux computed above the energy threshold and usually 217

expressed in (ph) cm−2 s−1. flux_elo and flux_eup are the lower and upper uncertainties 218

of the flux point. eth_lo and eth_up are the lower and upper energy thresholds used for 219

the integral flux calculation. Finally, similarly to the SED template, Instrument reports 220

the observing instrument, dataformat is used to indicate if the reported flux is an upper 221

limit, and comments is used for remarks. The reported metadata are the same as in the SED 222

template. 223

3.4. Skymap Files 224

For the moment we do not produce skymaps. We have plans to have them in .fits format. 225

3.5. Other Files 226

In cases where data are not reported as flux limits but according to a parameter of 227

interest, these can be extracted in less standard way. However, because several portals are 228

found online that collect such limits, one can try and agree on the format with such portals, 229

so that limits and measurements can be shared more efficiently. Here we mention some. 230

Axion-like Particles limits 231

The template of a file reporting limits on the axion-like particles parameter space is as 232

follows. This was generate in order to be compliant with the online AxionLimits repository 233

3. 234

# %ECSV 0.9 235

# --- 236

# datatype: 237

# - {name: srcname , unit: latex , datatype: str , description: Source name } 238

# - {name: ma , unit: eV , datatype: float32 , description: axion-like particle mass } 239

# - {name: gagamma , unit: GeV-1 , datatype: float32 , description: ALPs to photons coupling } 240

# - {name: tstart , unit: mjd , datatype: float32 , description: MJD start } 241

# - {name: tstop , unit: mjd , datatype: float32 , description: MJD stop } 242

# - {name: texpo , unit: h , datatype: float32 , description: Observation time } 243

# - {name: instrument, unit: latex , datatype: str , description: Instrument } 244

# - {name: dataformat, unit: latex , datatype: str , description: Data Format } 245

# - {name: comments , unit: latex , datatype: str , description: Comments } 246

# meta: !!omap 247

# - {Filename: magic_template_alp_constraints.ecsv} 248

# - {Source: ""} 249

# - {Figure: ""} 250

# - {Title: ""} 251

# - {Comments: ""} 252

# - {Reference: ""} 253

# - {Status: ""} 254

# schema : astropy -2.0 255

3 https://github.com/cajohare/AxionLimits

https://github.com/cajohare/AxionLimits
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256

srcname; ma; gagamma; tstart; tstop; texpo; instrument; dataformat; comments 257

where srcname reports the name of the source used to obtain the constraints, ma is 258

the mass of the axion-like particle, gaγ is the coupling of the axion-like particle to photons, 259

tstart and tstop represent MJD dates of the begin and end of observations used to obtain 260

the limits, while texpo is the total observation time used. Finally, columns instrument, 261

data format and comments, are used to mark the instrument whose data is used in the 262

study, data format reported in the table, most often being the 95% and/or 99% confidence 263

levels and comments as any additional remarks, respectively. The reported metadata are 264

the same as in the SED and LC templates. 265

This format was used for reporting the first constraints on axion-like parameter space 266

obtained with MAGIC [10] which were timely added to the remaining limits on ALPs 267

coupling with photons collected in the AxionLimits repository. 268

Dark Matter Limits 269

Similarly to the ALP portal described above, the gDMbounds project4 aims at collecting, 270

displaying and perform operation with experimental limits on dark matter (DM) annihiltion 271

or decay. This portal accepts files in a specific format. For the case of annihilating DM: 272

# %ECSV 0.9 273

# --- 274

# datatype: 275

# - {name: mass , unit: TeV , datatype: float32 , description: DM mass } 276

# - {name: sigmav , unit: cm3s-1 , datatype: float32 , description: <sigmav> } 277

# meta: !!omap 278

# - {reference: "Title of the paper"} 279

# - {authors: "List of authors (in case First Author plus ’and others’"} 280

# - {journalref: "Journal reference"} 281

# - {doi: "DOI of the paper"} 282

# - {arxiv: "arXiv ID of the paper"} 283

# - {instrument: "Instrument name"} 284

# - {year: "Year of publication"} 285

# - {source: "Target name"} 286

# - {channel: "Channel name"} 287

# - {confidence "Confidence level as fraction" } 288

# - {dmfraction: "branching channel fraction"} 289

# - {obs_time: "Observation time with unit h, d, or y"} 290

# - {figure: "Description"} 291

# - {comment: "Any comments on the result"} 292

# - {status: "Status of file"} 293

# schema : astropy -2.0 294

295

mass sigmav 296

and for decaying DM with few modified fields: 297

# --- 298

# datatype: 299

# - {name: mass , unit: TeV , datatype: float32 , description: DM mass } 300

# - {name: tau , unit: s , datatype: float32 , description: lifetime } 301

# meta: !!omap 302

[...] 303

304

mass tau 305

When data are formatted in this way, the inclusion in the portal and the data distribu- 306

tion is very quick and efficient. 307

4. Multi-wavelength Data 308

Multi-wavelength data are very often included in MAGIC papers to complement and 309

enrich the physics information and interpretation. These data are in the same form as the 310

4 https://github.com/micheledoro/gDMbounds

https://github.com/micheledoro/gDMbounds
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MAGIC data described above, namely: SED points, light curves, skymaps, and other less 311

common data files. In some cases, multi-wavelength data are the result of a collaboration 312

with other telescopes/observatories and teams, and the data dissemination through a 313

public data portal is not granted. In other cases, the multi-wavelength data are the result of 314

an analysis done by MAGIC members on publicly available data (e.g., Swift-XRT or UVOT). 315

Therefore, depending on the paper and the specific campaign, some multi-wavelength 316

data will be shared through the data portal, but the completeness of the multi-wavelength 317

dataset is not granted in any paper. Nevertheless, the multi-wavelength data availability 318

and information on how to retrieve the missing data is shared through the portal in the 319

header file. 320

Therefore, the multi-wavelength data-sharing information and the data themselves 321

are organised as follows: 322

• The header file summarizes the files shared in the paper, and reports any contact 323

address that can be used to retrieve multi-frequency data. 324

• Specific files (e.g., SED, light curve, ...) sharing the data shown in the paper, following 325

the same file structure presented in Sections 3.2 and 3.3. 326

5. Proposed ObsCore Data Model 327

The ObsCore Data Model is a standardized schema defined by the IVOA to describe 328

and organize astronomical observations in a consistent way across different archives and 329

databases. It forms part of the VO framework and is widely used to support data discovery 330

and interoperability. The main purposes od the ObsCore Data Model are 1. Data Discovery, 331

that is to enable users to perform uniform queries to find observations across diverse 332

datasets and archives, regardless of the original data structure; 2. Interoperability, to 333

facilitate combining and comparing data from different sources by enforcing a common 334

metadata structure and 3. Search Efficiency, to provide a standard way to describe key 335

metadata elements for fast and effective searches (e.g., by time, wavelength, instrument). A 336

reference document can found in Ref. [11]. 337

There are several Data Product Type in the ObsCore which require specific field to 338

be added. Some are compulsory some are not. The general idea is that a Table Access 339

Protocol (TAP) will read through our .ecsv files and create a table with data and metadata 340

matching the ObsCore Data Model vocabulary. Is therefore fundamental to define a one 341

to one match between the MAGIC .ecsv files and the ObsCore Data Model together with 342

some explanation of the meaning of the fields. This is done for the different data product 343

below. 344

5.1. ObsCore Data Model for SED 345

In this section, we present example of ObsCore Data Products for the MAGIC products, 346

with the goal of making them Table Access Protocol (TAP)-compliant. In Table 1 we report 347

the model for a spectral energy distribution (SED). In Table 2 we instead report the Obscure 348

Data Product structure we developed for a light curve. 349



Version January 2, 2025 submitted to Journal Not Specified 8 of 10

ObsCore column Unit Value or from
.ecsv,.yaml

Comment

dataproduct_type – Y sed As defined in [11]
calib_level – Y 4 Level 4 is "analysis data products generated after some

scientific data manipulation or interpretation".
obs_collection – Y MAGIC/DL5 Because of possible other future collections e.g.

MAGIC/DL3, etc.
obs_id – Y {magic_2024a} From YAML file
obs_publisher_did – Y ivo://magictelescope/dataset?magic/2024a/sed/1
access_url – https://gitlab.pic.es/magic/magic_dl5_dataportal
access_format – ecsv Format of the data product if downloaded as a file
access_estsize kb Y 10 Approximate size (in kilobytes) of the file
facility_name – Y {instrument} From ECSV SED file
instrument_name – Y NULL Note: in principle we can define MAGIC-single, MAGIC-

stereo, etc.
target_name – Y {srcname} From ECSV SED file
s_ra deg Y {Tra01} From YAML file
s_dec deg Y {Tdec01} From YAML file
s_fov deg Y 3.5 Approximate size of the region covered by the data product
s_region – Y 0.1 deg Precisely specify the covered spatial region of a data prod-

uct.
s_resolution arcsec Y 360 Estimated spatial resolution of the data product in arcsec-

onds
s_xel1 – Y -1 Number of elements along the first spatial axis
s_xel2 – Y -1 Number of elements along the second spatial axis
t_min d Y {tstart} Start time in MJD. From ECSV SED file
t_max d Y {tstop} End time in MJD. From ECSV SED file
t_exptime s Y {texpo} Exposure times in seconds. From ECSV SED file
t_resolution s Y -1 Minimal interpretable interval between two points along

the time axis
t_xel – Y -1 Number of elements along the time axis
em_min m Y 2e-16 Start in spectral coordinates. Should be proxy of energy

threshold. 1 GeV/c2 ≃ 1.97 × 10−16 m.
em_max m Y 2e-21 End in spectral coordinates
em_res_power – Y 10 Spectral resolving power defined as λ/∆λ
em_xel – Y -1 Number of values spanned for the spectral axis
o_ucd – Y phot.flux.density UCD of observable
pol_xel – Y -1 Number of elements along the polarization axis
target_class – N NULL Note: We can define the target class, but do we want it?
obs_creation_date – N {Fdate} Date when the dataset was created. From YAML file
obs_creator_name – N {Fgen} Name of the creator of the data. From YAML file
bib_reference – N {Pref} Service bibliographic reference. From YAML file
data_rights – N Public Public/Secure/Proprietary/

Table 1. ObsCode Data Model for a spectral energy distribution.

https://gitlab.pic.es/magic/magic_dl5_dataportal
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ObsCore column Unit Value or from
.ecsv,.yaml

Comment

dataproduct_type – Y timeseries As defined in [11]
calib_level – Y 4 Level 4 is "analysis data products generated after some

scientific data manipulation or interpretation".
obs_collection – Y MAGIC/DL5 Because of possible other future collections e.g.

MAGIC/DL3, etc.
obs_id – Y {magic_2024a} From YAML file
obs_publisher_did – Y ivo://magictelescope/dataset?magic/2024a/timeseries/1
access_url – https://gitlab.pic.es/magic/magic_dl5_dataportal
access_format – ecsv Format of the data product if downloaded as a file
access_estsize kb Y 10 Approximate size (in kilobytes) of the file
facility_name – Y {instrument} From ECSV light curve file
instrument_name – Y NULL Note: in principle we can define MAGIC-single, MAGIC-

stereo, etc.
target_name – Y {srcname} From ECSV light curve file
s_ra deg Y {Tra01} From YAML file
s_dec deg Y {Tdec01} From YAML file
s_fov deg Y 3.5 Approximate size of the region covered by the data product
s_region – Y 0.1 deg Precisely specify the covered spatial region of a data prod-

uct.
s_resolution arcsec Y 360 Estimated spatial resolution of the data product in arcsec-

onds
s_xel1 – Y -1 Number of elements along the first spatial axis
s_xel2 – Y -1 Number of elements along the second spatial axis
t_min d Y {tstart} Start time in MJD. From ECSV light curve file (time of the

first bin?)
t_max d Y {tstop} End time in MJD. From ECSV light curve file (time of the

last bin?)
t_exptime s Y -1 Exposure times in seconds.
t_resolution s Y {t_wlo} or

{t_wup}
Minimal interpretable interval between two points along
the time axis. From the ECSV light curve file

t_xel – Y {n_lines} Number of elements along the time axis. This is the number
of lines in the ECSV file.

em_min m Y {eth_lo} Start in spectral coordinates. We treat it as a proxy of the
energy range lower boundary, from the ECSV light curve
file. 1 GeV/c2 ≃ 1.97 × 10−16 m.

em_max m Y {eth_up} End in spectral coordinates. Upper boundary of the energy
range, from the ECSV light curve file.

em_res_power – Y 10 Spectral resolving power defined as λ/∆λ
em_xel – Y -1 Number of values spanned for the spectral axis
o_ucd – Y phot.flux.density UCD of observable
pol_xel – Y -1 Number of elements along the polarization axis
target_class – N NULL Note: We can define the target class, but do we want it?
obs_creation_date – N {Fdate} Date when the dataset was created. From YAML file
obs_creator_name – N {Fgen} Name of the creator of the data. From YAML file
bib_reference – N {Pref} Service bibliographic reference. From YAML file
data_rights – N Public Public/Secure/Proprietary/

Table 2. ObsCode Data Model for a light curve.

https://gitlab.pic.es/magic/magic_dl5_dataportal
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