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Sequence of observations, exposures or events E

This document describes the list of controlled terms used to build the Unified Content Descriptors, Version 1+ (UCD1+). The document describing the UCD1+ can be found at the URL: http://www.ivoa.net/Documents/latest/UCD.html. This document reviews the structure of the UCD1+ and presents the current vocabulary.

This version contains new UCD words for the planetary data community as proposed in the Technical Note by Cecconi et al. [3]. The suggested list of line labels under the em.line branch is not included. A general solution is currently under study to deal with lists of element instances such spectral lines, chemical elements, elementary particles, etc. using either utypes or a vocabulary.

Definition of atoms and words

A UCD is a string which contains textual tokens called 'words', separated by semicolons(;). A word is composed of 'atoms', separated by periods(.). The hierarchy is as follows:

atoms --> words --> composed words UCD1+ are either single words, or a composition of several words.

UCDs are "controlled" through a process defined in the IVOA. See reference [4] and section 1.2 below. Control is exercised at the level of words (UCD1+) and at the level of the vocabulary (atoms) used to form words. A consistent list of atoms will be maintained, making sure that the same atom always means the same thing, even if used in combination with different other atoms.

Definition of atoms

Atoms are defined following these guidelines:

1. Abbreviations are used in contexts where their meaning is unambiguous. (ra, dec are acceptable, but t is ambiguous: time and temperature are used instead.)

2. Atoms are not hyphenated. The separation is marked by a capital letter to help readability (position angle = posAng) unless the composed word has a wellknown acronym (signal to noise ratio = snr) or short form (standard deviation = stdev). There are only two exceptions to this rule: (i) the X-ray band (em.X-ray) and (ii) the frequency / wavelength intervals defining regions of the e.m. spectrum (e.g. em.radio.3-6GHz).

Definition of words

The list of UCD1+ words presented in this document was initially generated applying the rules and recommendations of PR-UCD-20040823 to catalogues/tables in VizieR. The original motivation was to transform old UCD1 into an improved version, trying to build a list of combinations of new words that could describe all the existing UCD1 terms.

The list of UCD1+ words is maintained by the UCD Scientific Board, following the procedure defined in the UCD Recommendation document [4] and described in detail in http://www.ivoa.net/Documents/latest/UCDlistMaintenance.html1 .

The structure of the UCD1+ tree

All existing UCD1+ words are grouped into 12 main categories. These categories are expressed by the first atom of the word, whose possible values are:

1. arith (arithmetics)

This section includes concepts involving or indicating some mathematical operation performed on the primary 'concept' or just the presence of an arithmetic factor or operator.

em (electromagnetic spectrum)

This section describes the electromagnetic spectrum, either in a monochromatic way or in predefined intervals. The complete list of proposed bands (in seven classical regions of the electromagnetic spectrum: radio, millimetre, infrared, optical, ultraviolet, x-ray and gammaray), can be found in the document Note-EMSpectrum-20040520

instr (instrument)

This section includes all quantities related to astronomical instrumentation, e.g. detectors (plates, CCDs, etc.), spectrographs, and telescopes (including observatories or missions), etc.

meta (metadata)

This section includes all the information that is not coming directly from a measurement, and information that could not be included in other sections.

obs (observation)

In principle under this section should go all words describing an observation (the name of the observer or PI, the observing conditions, the name of the field). In practice, this section helps to identify concepts related to an observation process.

phot (photometry)

All the words describing photometric measures are included in this section.

The definitions distinguish between a flux density (flux per unit frequency interval), a flux density integrated over a given electromagnetic spectrum interval (flux if expressed linearly, mag if expressed by a log), or a flux expressed in counts/s (if the setup of the detector is photon counting observing mode). 'Colors', which are differences of magnitudes (i.e. ratios of fluxes) measured in different bandpasses, are also included.

phys (physics)

This section includes atomic and molecular data (mainly used for spectroscopy) and basic physical quantities (temperature, mass, gravity, luminosity, etc.)

pos (positional data)

This section describes all quantities related to the position of an object on the sky:

o Angular coordinates, and projections from spherical to rectangular systems. o Angular measurements in general (the angular size of an object is in this section, its linear size is in the phys section). o The World Coordinate System FITS keywords.

spect (spectral data)

For historical reasons, photometric data taken in narrow spectral bands with instruments called spectrographs are classified as spectroscopic data. These definitions should not be confused with those in the em category. em represents the independent variable, or dispersion axis, and phot and spect describe the dependent measures like a flux under the phot branch, and spectral measures spectral line physical features one can measure on a spectrum, for instance, under the spect branch ..

src (source)

This is a rather generic section, mainly devoted to source classifications. Variability, orbital, and velocity data are also included in this section.

stat (statistics)

This section includes statistical information on measurements.

time (time)

Quantities related to time (age, date, period, etc.) are described in this section.

Combining UCD words

Goal

Since their definition UCDs have been used in major catalogue archives, in the definition of various VO protocols (SSA, SIAv2, SLAP, TAP ObsTAP, EPN-TAP, etc.) and used with success to provide semantic annotation for a huge collection of table columns distributed in the astronomical community. The list of terms has increased and the usage of UCD combination has become very common. This leads to a richer set of rules in the assigning and checking tools developed at CDS with VO partners. In order to keep the consistency in the UCD thesaurus, each rule is adjusted and weighted considering the physical usage of the quantities represented in table columns, so the pertinence increases with the context. Initially used for source catalogues (Vizier, Heasarc archives, etc.) in the first place, they are used nowadays in VOTable documents for planetary data (EPN-TAP, Euro planet, VO Paris data center) and all sorts of metadata.

Remarks on combination rules

The combination rules have been defined in the first IVOA documents defining UCD concept in 2005 [4]. They correspond to real usage of the terms in science publications and are attached to the description of catalogues' column by experimented data scientists. UCD combination also reflects the catalogues build-up strategy. Errors and statistics, for instance, are provided with measurement values; measures and model comparison are evaluated with error fits, precision, etc. All the scientific knowledge helps to define appropriate UCD words combination. The assigning tool proposed at http://cds.u-strasbg.fr/UCD/cgi-bin/descr2ucd is based on the pragmatic encoding of physical quantities found in science papers and data attached to publications.

Current questions about combinations of UCDs

How do UCDs differ from structured descriptions?? UCDs do not provide a structured representation of table content but the meaning or relative class concept known at the time for the astronomical speciality. Therefore, the structure of words and their rules for combination do not follow any object oriented paradigm, in contradiction to any reference to a data model item (Utype, VO-DML type /role definition), which are dependent of a defined and endorsed IVOA data model specification .

P or S syntax code: Which is the most pertinent position for a UCD word? P, S and Q are the labels expressing in which position of a UCD expression a term can be used, P in first place, S as suffix , and Q in both allowed position: head and tail. The UCD list defines the recommended position for each words with some flexibility. P is always what matters the most to describe a quantity i.e. the kind of property that should be searched for in primary order, and the most relevant UCD words to represent a quantity. S is the code for the qualifying part of the UCD, the secondary information appended to specify the first UCD term. All the codes are explained and given in the list of UCD terms in Appendix A. Example:

• Give me all columns / all catalogues with a column having a magnitude in R: Magnitude is the primary concept and band R is the secondary concept, so the ucd to search for is phot.mag;em.opt.R .

• 

Changes from v1.00 1

  Give me all columns with an error on magnitude B: here we shall use a query with ucd equals to stat.error;phot.mag;em.opt.B . Here the main concept attached to the column value is error, qualified by phot.mag, itself qualified by em.opt.B . Syntax flag changed in words: phys.atmol, spect.line Description changed in words: meta.dataset, obs.atmos, phot.color.reddFree, phys.size, phys.size.diameter, phys.size.radius, stat.param, stat.value, time, time.epoch, time.interval, time.period, time.phase .bin, em.binSize, em.IR.FIR, em.IR.MIR, em.IR.NIR, em.UV.FUV, meta.abstract, meta.code.status, meta.email, meta.id.PI, meta.id.CoI, meta.ref.ivorn, meta.ref.uri, obs.calib.flat, obs.exposure, obs.proposal, obs.proposal.cycle, obs.sequence, phys.atmol.symmetry, phys.atmol.sWeight.nuclear, phys.cosmology, phys.damping, phys.entropy, phys.particle.neutrino, phys.virial, spect.line.strength, src.calib, src.calib.guideStar, src.net, stat.filling, stat.probability, stat.uncalib, time.creation, time.duration, time.end, time.processing, time.publiYear, time.release, time.start The following words have been created: phys.polarization.circular, phys.polarization.linear, phys.size.axisRatio, pos.bodyrc.alt, pos.bodyrc.lat, pos.bodyrc.long, time.event, time.event.end, time.event.start . Descriptions have been changed for the following words: em.IR.H, em.IR.J, em.IR.K, em.X-ray.hard, em.X-ray.medium, em.X-ray.soft, em.gamma.hard, em.gamma.soft, em.opt.B, em.opt.I, em.opt.R, em.opt.U, em.opt.V, instr.bandpass, phot.count, phys.density, phys.mol.dipole.electric, phys.mol.dipole.magnetic, phys.mol.quadrupole.electric, pos.angDistance, pos.precess, src, src.class.distance, src.class.richness, src.class.starGalaxy, src.class.struct, time.expo, time.expo.end, time.expo.start, time.interval 2. The following words have been deprecated: The syntax flags changed for words: instr.fov, instr.obsty, meta.file, phys.angSize, pos.cartesian, stat.fit.omc 4. The following words have been created: instr.dispersion, instr.order, instr.tel.focalLength, meta.curation, meta.software, meta.version, obs.atmos, obs.atmos.extinction, obs.airMass, obs.atmos.refractAngle, obs.calib, phys.at.radiationType, phys.atmol.branchingRatio, phys.atmol.crossSection, phys.atmol.lifetime, phys.atmol.lineShift, phys.energDensity, phys.refractIndex, phys.transmission, pos.eq.ha, pos.az.azi, pos.bodyrc, pos.cmb, pos.earth.altitude, pos.eop, pos.eop.nutation, pos.lg, pos.lsr, pos.phaseAng, pos.resolution, spect.resolution, spect.dopplerVeloc, spect.dopplerVeloc.radio, spect.dopplerVeloc.opt, src.orbital.meanMotion, phys.veloc,

	C | phot.color Spelling: phys.atmol.sWeight phys.energyDensity phys.energy.density | Color index or magnitude difference instr.tel.focus instr.tel.focalLength
	Q | phot.color.excess Q | phot.color.reddFree Amendments/clarifications: phys.massToLight phys.composition.massLightRatio | Color excess meta.fits.software meta.software | Dereddened color E | phot.count phys.massYield phys.composition.yield obs.air obs.atmos | Flux expressed in counts E | phot.fluence | Radiant photon energy received by a surface per unit area or irradiance of a surface integrated over time of Definition for spect.doppler spect.dopplerParam obs.air.extinction obs.atmos.extinction phys.area: Area (in surface, not angular units) obs.air.mass obs.airMass stat.stdev: Standard deviation as the square root of the variance irradiation E | phot.flux 4. The following word has been created: phys.composition phot.fluxDens phot.fluDens | Photon flux or irradiance Q | phot.flux.bol | Bolometric flux Changes from WD v1.23-20150608 Additions: 5. The section Changes from previous versions has been reformatted phot.fluxDens.sb phot.fluDens.sb
	E | phot.flux.density E | phot.flux.density.sb E | phot.flux.sb Text of Abstract, last two lines. Added reference to Technical Note by Ceconni et al. | Flux density (per wl/freq/energy interval) | Flux density surface brightness phot.sb phot.mag.sb Changes from v1.02 phys.at.branchingRatio phys.atmol.branchingRatio | Flux surface brightness E | phot.limbDark | Limb-darkening coefficients E | phot.mag | Photometric magnitude Section 1.1 Definition: "Abbreviations are used in contexts where their meaning is unambiguous" instead of "kept to a minimum…" phys.at.crossSection phys.atmol.crossSection 1. Descriptions have been changed for the following words: em.line, instr.pixel, phys.gravity, pos.earth.altitude phys.at.lineShift phys.atmol.lineShift
	E | phot.mag.bc Amendments/clarifications: 2. The syntax flags changed for words: instr.filter, phys.angSize | Bolometric correction phys.at.moment
	Concatenation can apply more than one time, depending on ordering rules. See [4], section 3.3 for other details. Q | phot.mag.bol | Bolometric magnitude Q | phot.mag.distMod 3. The following words have been deprecated: phys.at.moment.electric phys.at.radiationType | Distance modulus E | phot.mag.reddFree | Dereddened magnitude E | phot.mag.sb | Surface brightness in magnitude units E | phot.radiance | Radiance as energy flux per solid angle Q | phys | Physical quantities Q | phys.SFR | Star formation rate E | phys.absorption Description changed in words: em.UV.10-50nm, em.UV.100-200nm, em.UV.200-300nm, phys.at.moment.magnetic phys.at.radiationType meta.id.PI, phot.flux, phot.fluence, src.class Deprecated UCD New corresponding UCD phys.at.qn.S phys.at.qn Deletions/replacements: instr.filter.transm phys.transm;instr.filter phys.at.qn.L phys.at.qn Additions: New UCD word Description deleted replacement phys.mass.light phys.massToLight phys.at.qn.J phys.at.qn description pos.resolution pos.angResolution phys.at.qn.F phys.at.qn | Extinction or absorption along the line of sight Q | phys.absorption.coeff | Absorption coefficient (e.g. in a spectral line) Q | phys.absorption.gal | Galactic extinction Q | phys.absorption.opticalDepth | Optical depth Q | phys.abund | Abundance Q | phys.abund.Fe | Fe/H abundance Q | phys.abund.X | Hydrogen abundance Q | phys.abund.Y | Helium abundance Q | phys.abund.Z Q em.freq.cutoff Cutoff frequency Q em.freq.resonance Resonance frequency S em.pw Plasma waves (trapped in local medium) S em.radio.20MHz Radio below 20 MHz Q instr.experiment Experiment or group of instruments Q meta.calibLevel Processing/calibration level phys.atmol.damping phys.damping Atomic damping quantities pos.satellite pos.bodyrc phys.atmol.state.final phys.atmol.final (van der Waals) phys.atmol.qn.I phys.atmol.qn phys.atmol.state.initial phys.atmol.initial Nuclear spin quantum number time.event time.duration Duration of an event or phenomenon time.event.end time.end End time of event or phenomenon phys.massYield phys.mYield phys.mol.quadrupole.magnetic phys.at.radiationType phys.refraction phys.refractIndex pos.az.ha pos.eq.ha 4. Changes from v1.01 | Metallicity abundance Q | phys.acceleration | Acceleration S | phys.aerosol | Relative to aerosol Q | phys.albedo | Albedo or reflectance Q | phys.angArea | Angular area Q | phys.angMomentum | Angular momentum E | phys.angSize | Angular size width diameter dimension extension major S meta.preview time.event.start time.start Start time of event or pos.earth.nutation pos.eop.nutation Related to a preview operation (for a dataset) Q meta.query | phenomenon 1. The following words have been restored to their previous spelling (v1.00): phot.fluDensity, spect.veloc spect.dopplerVeloc Related to query posed to an information system or database Q meta.ref.ivoid An identifier following the IVOA Identifiers recomme S obs.calib.dark Related to dark current calibration time.expo time.duration;obs.exposure Exposure on-time, phys.energDensity, phys.mYield, phot.fluxDensity, phys.energyDensity, phys.massYield src.fwhm phys.angSize;src duration time.expo.end time.end;obs.exposure End time of exposure time.expo.start time.start;obs.exposure Start time of exposure time.obs time.duration;obs Observation on-time, src.orbital.veloc phys.veloc.orbital A note has been added to indicate that these words do not strictly comply with the src.veloc phys.veloc UCD1+ Rec. src.veloc.ang phys.veloc.ang minor axis extraction radius E | phys.angSize.smajAxis | Angular size extent or extension of semi-major axis S obs.occult Observation of occultation phenomenon by solar sy duration src.veloc.cmb phys.veloc;pos.cmb
	E | phys.angSize.sminAxis Q | phys.area S | phys.atmol S obs.transit E phot.radiance time.obs.end time.obs.start src.veloc.dispersion | Angular size extent or extension of semi-minor axis | Area (in surface, not angular units) Observation of transit phenomenon : exo-planets Radiance as energy flux per solid angle time.end;obs End time of observation time.start;obs phys.veloc.dispersion Start time of observation src.veloc.escape phys.veloc.escape | Atomic and molecular physics (shared properties) Q | phys.atmol.branchingRatio | Branching ratio S phys.aerosol Relative to aerosol src.veloc.expansion phys.veloc.expansion
	S | phys.atmol.collisional Q | phys.atmol.collStrength Q phys.density.phaseSpace src.veloc.lg Changes from v1.10 Q | phys.atmol.configuration S phys.dust src.veloc.lsr Q | phys.atmol.crossSection Q | phys.atmol.element Q | phys.atmol.excitation Q | phys.atmol.final E phys.fluence 1. A few minor changes to the text have been done | Related to collisions phys.veloc;pos.lg Density in the phase space | Collisional strength Relative to dust phys.veloc;pos.lsr | Configuration | Atomic / molecular cross-section | Element | Atomic molecular excitation parameter | Quantity refers to atomic/molecular final/ground state, src.veloc.microTurb phys.veloc.microTurb Radiant photon energy received by a surface per unit area, or irradiance of a surface integrated over time of irradiation Q phys.flux Flux or flow of particle, energy, etc. 2. All UCD words are now compliant with the UCD recommendation. The corresponding src.veloc.pulsat phys.veloc.pulsat changes are described below 3. The following words have been deprecated: src.veloc.rotat phys.veloc.rotat
	level, etc. | Quantity refers to atomic/molecular initial state, level, etc. | Ion, ionization stage | Related to ionization | Lande factor | Atomic level | Lifetime of a level | Line shifting coefficient | Atomic number Z | Oscillator strength Energy flux, heat flux phys.atmol.transition instr.spect.resolution Q | phys.atmol.initial Q | phys.atmol.ionStage S | phys.atmol.ionization Q | phys.atmol.lande S | phys.atmol.level Q | phys.atmol.lifetime Q | phys.atmol.lineShift Q | phys.atmol.number Q | phys.atmol.oscStrength Q phys.flux.energy Q phys.mass.inertiaMomentum S phys.particle S phys.particle.neutron S phys.particle.proton S phys.particle.alpha S phys.phaseSpace phys.atmol.trans spect.resolution Related to phase space phys.atmol.ion phys.atmol.ionStage instr.spect.order instr.order Related to alpha particle phys.atmol.coll phys.atmol.collisional instr.spect.dispersion instr.dispersion Related to proton phys.at* phys.atmol* instr.spect instr Related to neutron phot.fluxDens.sb instr.obsty.site.seeing instr.obsty.seeing phot.flux.density.sb Related to physical particles phot.fluxDens instr.obsty.site pos.earth.altitude;instr.obsty phot.flux.density Momentum of inertia or rotational inertia instr.angRes pos.resolution Deprecated UCD New corresponding UCD Deprecated UCD New corresponding UCD 3.

em

An earlier draft on UCD building, still at http://www.ivoa.net/documents/PR/UCD/UCD-20040823.html includes more details about the process of the change from the earlier "UCD1" standard, and may be of historical interest, or provide more rationale.
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Appendix A: List of valid words

All words are preceded by a 'syntax' code that can help in the process of building composed UCD1+.

1. The code "P" means that the word can only be used as "primary" or first word; 2. "S" stands for only secondary: the word cannot be used as the first word to describe a single quantity; 3. "Q" means that the word can be used indifferently as first or secondary word; 4. "E" means a photometric quantity, and can be followed by a word describing a part of the electromagnetic spectrum 5. "C" is a colour index, and can be followed by two successive word describing a part of the electromagnetic spectrum; 6. "V" stands for vector. Such a word can be followed by another describing the axis or reference frame in which the measurement is done