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Abstract 
 

The goal of  t his document  is t o describe a prot ocol t o access and ret rieve planet ary dat a. 

This prot ocol will allow select ing a subset  of  dat a f rom an archive in a st andard way. This document  

describes t he requirement s t o allow dat a providers and users t o implement  an EPN-TAP compliant  

service, based on t he IVOA ( Int ernat ional Virt ual Observat ory Alliance)  TAP (Table Access Prot ocol)  

specif icat ions [ RD6]  and t he EuroPlaNet  Dat a Model [ RD5] . 
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1 - Introduction 
 

The EPN-TAP prot ocol is direct ly derived f rom IVOA’s TAP [ RD6] , a simple prot ocol t o access 

dat a organized in t ables, here adapt ed for Planet ary Science dat a.  

EPN-TAP is an ext ension of  IVOA TAP (called ObsTAP)  on t he same level as ObsCore ( IVOA’s 

Observat ion Dat a Model) .  

In t his document , t he EPN Dat a Model is used t o describe many t ypes of  Planet ary Science 

dat a using a st andard t erminology. EPN-TAP uses a subset  of  t his t erminology t o def ine 

st andard query paramet ers.  

EPN-TAP uses IVOA TAP associat ed wit h a subset  of  t he EPN Dat a Model [ RD5]  called 

EPNCore. Some paramet ers are direct ly derived f rom t he PDAP prot ocol f rom IPDA [ RD1] .  

 

The descript ion of  EPN-TAP compliant  services must  follow t he rules def ined by IVOA VOSI 

[ RD3] , which def ines t he capabilit ies of  t he services, as well as service availabilit y.  

Because EPN-TAP is IVOA-TAP compliant , t he discovery of  all EPN-TAP services can be 

performed using an IVOA regist ry. A specif ic ext ension of  IVOA regist ries t o describe EPN-

TAP services in a more accurat e way st ill has t o be def ined. 

 

Pract ical use cases are list ed in Appendix B t o support  ref lect ion about  EPN-TAP.  

 

 

2 - Main concepts of EPN-TAP 
 

TAP is a prot ocol dedicat ed t o access relat ional dat abase t ables. It  uses ADQL ( t he 

Ast ronomical Dat a Query Language, [ RD10] )  t o query t he dat abases. 

To allow similar queries on all EPN-TAP services, we will consider t hat  t he EPNCore dat a 

model is implement ed in t he dat abase as a view. In order t o be accessed t hrough EPN-TAP, 

all dat abases must  t herefore include a view called epn_core, cont aining all t he paramet ers 

described in sect ion 4.2. This view/ t able is used as a cat alog (or index)  of  t he accessible 

dat a in t he dat abase. 

 

In t his syst em, t he user writ es his query on t he client  int erface. The client  pre-processes t his 

query and sends it  t o t he server. The server in t urn looks for mat ches in t he dat abase 

cat alogue and sends back an answer. This process is illust rat ed in Fig. 1. 
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Fig. 1: Client / server general scheme for EPN-TAP 

 

 

In order t o handle t he mult iplicit y of  sit uat ions, several paramet ers are normalized in t he 

prot ocol regardless of  t he cont ent  of  t he dat abases. For inst ance, a spect roscopy dat abase 

may provide measurement s on a wavelengt h scale in microns, while t he user want s t o query 

t he dat a in nm. In EPN-TAP queries, spect ral axes are always described on a f requency scale 

in Hz. However, t he client  int erface may propose a variet y of  unit s t o t he user, and t ranslat e 

t hem in Hz t o writ e t he query; similarly, t he server will perform a t ransform t o access t he 

dat a in nat ive form. It  is t herefore essent ial t hat  such t ransforms are exact ly reciprocal on 

bot h sides of  t he query syst em (see Appendix A) . A similar sit uat ion occurs e.g. for t ime 

scales, which t he prot ocol addresses in Julian Days. 

 

The EPN-TAP prot ocol is closely relat ed t o t he TAP prot ocol, and mainly dif fers by t he 

def init ion of  it s core paramet ers. For ef f iciency reasons, t he server side is expect ed t o only 

implement  TAP, while t he client  performs most  EPN-specif ic operat ions and t urn t hem int o 

fully TAP-compliant  queries, which can be handled direct ly by t he dat abase t hrough ADQL. In 

addit ion, t he epn_core view of  t he dat abase must  be format t ed in order t o accept  queries on 

EPN core paramet ers (Fig. 2) . In t he previous example, if  t he spect ral axis is provided in 

wavelengt hs in t he dat abase, t he epn_core view must  include a t ransformed version in 

f requency. Such t ransforms must  be symmet ric f rom t he ones performed by t he client , and 

must  follow t he rules provided in Appendix A. 

 

Fig. 2: Pract ical implement at ion for EPN-TAP services 

 

 

Similarly, t he paramet er names are most ly used as t ags t o pass t he values bet ween t he 

client  and t he server. Since t hey are used t o handle a variet y of  sit uat ions, science 

f ields… t hey may not  ref lect  t he exact  meaning of  t he paramet ers in t he f rame of  a specif ic 

dat abase. This again is not  an issue, since t hese paramet er names are not  normally seen by 

t he user. 

  

The server looks for lines of  t he epn_core t able mat ching t he query (Fig. 3 ) . The answer is 

t herefore an excerpt  of  t he t able cont aining t he corresponding EPNCore paramet ers and t he 

dat a, embedded in a VOTable. If  t he dat a area is simple, it  can be included direct ly in t he 

ret urned VOTable. Whenever it s st ruct ure is complex, it  must  be described for furt her 

processing, e.g., by plot t ing t ools. In part icular t he main product  must  be clearly ident if ied.  
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Fig. 3: Query of  t he epn_core t able and ret urned values 

 

 

A part icular sit uat ion occurs wit h t he spat ial coordinat es, because of  t he ext reme diversit y 

encount ered in Planet ary Science. In order t o be able t o simply formulat e a query, t he 

general t ype of  coordinat e syst em (e.g. celest ial coordinat es, geographical coordinat es, 

Cart esian coordinat es in a volume…) must  be known in advance. For t his reason t he 

descript ion must  be included in t he column descript ion of  t he TAP response [ RD6]  and in t he 

met adat a ret urned by t he service. 

 

“ Capabilit ies”  of  TAP services are accessible as described in VOSI. The capabilit y query may 

include basic references t o t he service, including credit s. 

 

Non-mandat ory columns of  t he epn_core t able can also be queried t hrough EPN-TAP. This is 

done along t he lines def ined in t he VOSI prot ocol. This mechanism provides a complet e 

access t o t he dat a service ( in cont rast  for example t o t he PDAP prot ocol) .  

 

Alt hough t he epn_core t able cont ains a list  of  t he “ granules”  ( t ypically t he dat a f iles)  

available in t he service, dat aset s can also be def ined inside t he epn_core t able. Such 

dat aset s may consist  in subset s of  granules or physical quant it ies, select ed according t o 

various crit eria by t he dat a provider. Therefore, a complex PDS dat a set  for example can be 

sliced int o several pieces accessed independent ly t hough EPN-TAP. This will allow dat a 

providers t o make t heir dat a available in EPN-TAP wit hout  going t hrough t he burden of  

generat ing alt ernat ive versions of  t heir dat abases.  

 

3 - Requirements for compliance 
 

The compliance of  t he service will address alls st eps. We will use t he st andard keywords of  

t he W3C  " MUST" , "REQUIRED" , " SHOULD" , and " MAY"  t o describe t he requirement s [ RD2] . 
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A compliant  TAP service has t o verify all t he MUST and REQUIRED st at ement s. As far as 

possible SHOULD st at ement s will be reached and MAY st at ement s can be considered as best  

pract ice.  

“ Best  pract ice”  is also ment ioned on several occasions as an opt ion, e.g. concerning t arget  

names. This implies t hat  t he dat a service provider can use anot her naming scheme if  he 

wishes t o do so. It  is st ressed however t hat  t he capacit y t o ident ify relevant  dat a and t o 

make t he services int eroperable relies on t he use of  st andard convent ions by t he dat a 

providers. In t his example, a dat a service t hat  does not  use t he st andard IAU t arget  names 

will not  respond correct ly t o general EPN queries and may t herefore not  be visible t o t he 

user. Alt hough not  mandat ory, t he “ best  pract ice”  is t herefore st rongly recommended in any 

case. 

 

4 - EPN-TAP queries 
 

EPN-TAP is an ext ension of  IVOA TAP and is compliant  wit h t he TAP st andard. It  t ypically 

cont ains: 

 TAP using ADQL [ RD10] . 

 VOSI as capabilit y and met adat a [ RD3]  

 TAP queries can be synchronous or asynchronous. For specif icat ion of  asynchronous 

mode one can refer t o t he TAP document  [ RD6] . 

 

In addit ion, it  also cont ains some ext ensions ( like ObsCore does) : 

 A t able called epn_core must  be present  and must  cont ain all t he EPNCore 

paramet ers 

 There is one reserved value, which must  be accept ed for all paramet ers: NULL 

 If  a paramet er is set  t o NULL, lef t  empt y, or omit t ed in t he query, t he server will 

ignore it  ( i.e., dat a are not  f ilt ered using t his paramet er) . For example, a query using a 

single paramet er resource_t ype = granule will reply wit h t he complet e list  of  granules 

/  dat a f iles in t he service. However, t he EPN-TAP client  may set  a default  value for 

some paramet ers, in part icular f or resource_t ype and t ime_scale (see 4 .2) .  

 

 

The TAP query is very generic and t here is no mandat ory paramet er associat ed wit h it . 

EPNCore def ines a subset  of  paramet ers t hat  must  be handled by a compliant  service even if  

t hey are not  relevant  for t his service. In t his case, t he corresponding f ields in t he epn_core 

t able should be set  t o “ empt y”  or NULL. If  t he client  sends a query using such a non-relevant  

paramet er, t he service must  answer wit h no dat a ( i.e., element s cont aining NULL for t he 

query paramet er will not  be included in t he answer) . 

 

The client  must  use t he HTTP GET or POST prot ocols t o send queries t o services. The query 

is composed of  t he URL of  t he service, and ADQL language [ RD10]  is used t o express t he 

request . 

 

Example query: 

ht t p:/ / <server address>/ t ap/ sync/ request =doquery & lang=adql & query=select  *  f rom 

epn_core where t _min bet ween '2455197.5 '  and '2455927.5 '  and t arget _class = ‘comet ’  

and t arget _name = ‘halley’  
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The service will ret urn all dat a of  any t ype for comet  Halley f rom 2455197.5 

(010/ 01/ 2010)  t o 2455927.5 (01/ 01/ 2012)  in Julian days 

 

All paramet ers are case insensit ive. In pract ice, applicat ions and client s are encouraged t o 

present  paramet ers using only lower-case charact ers. We will follow t his rule in t he current  

document . 

 

EPN-TAP services may also cont ain paramet ers not  included in epn_core. All such paramet ers 

can be accessed providing t he corresponding t able name. 

 

All informat ion of  t he service t able (as well as availabilit y)  is accessible using VOSI [ RD3] . All 

t he met adat a t ables relat ed t o a dat a service can be obt ained via: 

HTTP GET ht t p:/ / <server address>/ t ap/ t ables 

 

VOSI also provides informat ion about  general service capabilit ies (e.g., IVOA prot ocols 

support ed by t he service) . 

The capabilit ies can be obt ained via: 

HTTP GET ht t p:/ / <server address>/ t ap/ capabilit ies 

 

Finally, “ Availabilit y”  gives informat ion on t he current  st at us (up/ down...) . 

HTTP GET ht t p:/ / <server address>/ t ap/ availabilit y 

See VOSI document  for det ails on t he availabilit y resource. 

 

4.1 Service Behavior 

 

Paramet ers are “ mult ivalued”  in t he sense t hat  a single query can int roduce mult iple values 

for a given paramet er.  

ADQL provides st andard operat ions on paramet ers t o combine possible condit ions (and, or, 

like…), which are all implement ed as well as parent heses. St andard ADQL wildcards are also 

implement ed [ RD10] .  

 

Example: 

t arget _name = ‘mars’  or t arget _name = ‘venus ‘  

 

As explained above, if  a paramet er is set  t o NULL or omit t ed in t he query, it  will not  be used 

t o f ilt er t he dat a. In some cases, t he EPN-TAP may set  a default  value t o some paramet ers, 

as indicat ed below. 

 

Example 

ht t p:/ / <server address>/ t ap/ sync/ request =doquery & lang=adql & query=select  *  f rom 

epn_core where t _min > '2455197.5 '  and t _max <  '2455927.5 ’  

 

Will ret urn all kind of  dat a f rom 2455197.5 (010/ 01/ 2010)  t o 2455927.5  (01/ 01/ 2012)  

in Julian days ( t arget  is not  specif ied) . 
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4.2 Compulsory parameters 

 

Similarly t o IVOA’s ObsCore [ RD7] , EPNCore def ines a set  of  paramet ers describing t he EPN-

TAP services. 

These paramet ers must  all be present  in t he “ epn_core”  t able of  t he dat abase, and must  be 

underst ood as t hey are def ined below. All EPNCore paramet ers are list ed and described in 

t his sect ion. 

Paramet ers are charact erized using t heir UCDs and Ut ypes [ RD8] .  

Ot her paramet ers present  in t he dat a services may be queried by EPN-TAP t hrough similar 

mechanisms, but  are not  syst emat ically support ed. 

 

 

4.2 .1 . Resource Type 

Name in epn-core t able : resource_t ype 

Type : st ring 

unit  : unit less 

Ut ype : Epn.ResourceType 

UCD : met a.id;class 

 

 

Def ines t he scope of  t he query. There are t wo possible values: 

  dataset  and granule 

 

The epn_core t able lines most ly correspond t o individual dat a object s, and point  t o a single 

f ile (or group of  f iles) ; t his corresponds t o t he “ granule”  level of  informat ion, t ypically t he 

smallest  level described in t he cat alogue and dist ribut ed by t he dat a service.  

Subset s of  granules may also be grouped t oget her and summarized on a single line of  t he 

epn_core t able, which def ines a “ dat aset ” . Therefore t he same EPN service may cont ain 

several dat aset s. 

Responses t o queries relat ed t o granules or dat aset s are formally similar.  

 

A granule is t he smallest  element  reachable in a dat a service: eit her a f ile, a group of  

associat ed f iles, a t able ent ry, or some kind of  dat a comput ed on t he f ly. This t ypically 

corresponds t o a line in t he epn_core t able. 

 

The dat aset  f ield def init ions are derived f rom t he component  granules in t he most  

st raight forward way (e.g., dat aset  t ime_min is t he minimum t ime_min of  included 

granules…) . 

The answer t o a query using resource_t ype=dat aset  may include a URL access t o a full 

dat aset  archive in one f ile. Providers could omit  t his link, for inst ance in case of  very large 

dat aset s t hey don’t  int end t o dist ribut e globally. 

Providers may include ext ra f ields in t he epn_core t able cont aining t he ID of  t he dat aset s 

comprising t he granule. 

 

In many cases, t he EPN-TAP client  will set  a default  t o resource_t ype = dat aset   

This will allow t est  queries t o ret urn informat ion on dat aset s only, t herefore limit ing t he 

number of  answers. 
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4.2 .2 Data Product  Type 

Name in idis-core t able: dat aproduct _t ype 

Type : st ring 

unit  : unit less 

Ut ype : Epn.dat aProduct Type 

UCD : met a.id;class 

 

 

The dat a product  t ype describes t he high level scient if ic organizat ion of  t he dat a product  

being considered. The EPN Dat aModel current ly def ines t he following t ypes: 

  

*  image: associat ed scalar f ields wit h t wo spat ial axes, e.g., images wit h mult iple color planes, 

f rom mult ichannel cameras for example. Maps of  planet ary surfaces are considered as 

images. 

 

*  spectrum: dat a product  which spect ral coverage is t he primary at t ribut e, e.g., a set  of  

spect ra. 

 

*  dynamic_spectrum: consecut ive spect ral measurement s t hrough t ime, organized as a t ime 

series.  

 

*  spectral_cube: set s of  spect ral measurement s wit h 1 or 2D spat ial coverage, e.g., imaging 

spect roscopy. The choice bet ween Image and spect ral_cube is relat ed t o t he charact erist ics 

of  t he inst rument . 

 

*  profile: scalar or vect orial measurement s along 1 spat ial dimension, e.g., at mospheric 

prof iles, at mospheric pat hs, sub-surface prof iles… 

 

*  volume: ot her measurement s wit h 3 spat ial dimensions, e.g., int ernal or at mospheric 

st ruct ures. 

 

*  movie: set s of  chronological 2D spat ial measurement s  

 

*  cube: mult idimensional dat a wit h 3 or more axes, e.g., all t hat  is not  described by ot her 3D 

dat a t ypes such as spect ral cubes or volume. 

 

*  t ime_series: measurement s organized primarily as a funct ion of  t ime (wit h except ion of  

dynamical spect ra) . A Spacecraf t  dust  det ect or measurement  is a t ypical example of  a t ime 

series. 

 

*  catalog: can be a list  of  event s, a cat alog of  object  paramet ers, a list  of  feat ures.... It  can 

be limit ed t o scalar quant it ies, and possibly limit ed t o a single element . E.g., a list  of  ast eroid 

propert ies. Time_series, Prof ile, and Cat alog are essent ially t ables of  scalar values. In 

Time_series t he primary key is t ime; in Prof ile it  is alt it ude or dist ance; in Cat alog, it  may be 

a qualit at ive paramet er (name, ID…).  

 

*  spat ial_vector: list  of  summit  coordinat es def ining a vect or, e.g., vect or informat ion f rom a 

GIS, spat ial foot print s… 
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Usage: 

select  *  f rom epn_core where  resource_t ype = 'granule'  and dat aproduct _t ype=’image’  

 

will ret urn only image dat a. 

 

 

4.2 .3 Target  Name 

Name in epn-core t able: t arget _name 

Type : st ring 

unit  : unit less 

Ut ype : Epn.Target Name 

UCD : met a.id;src 

 

The t arget _name element  ident if ies a t arget  by name or ID. The t arget  may be any Solar 

Syst em body, exoplanet , planet ary sample, or met eorit e, plus in some cases ast ronomical 

object s.  

The best  pract ice is t o use t he of f icial name of  t he t arget  as def ined by IAU [ RD4] . 

It  is st ressed however t hat  t he IAU nomenclat ure for planet ary bodies is only recommended, 

but  not  necessarily used by all services. Users should be aware t hat  some services cont aining 

dat a of  int erest  may not  be easily visible; dat a providers should realize t hat  services t hat  do 

not  use t he IAU names may not  be int eroperable. To help dat a providers in t his t ask, a name 

resolver is provided by VOParis-IMCCE t o handle mult iple denominat ions [ RD11] . 

 

The Exoplanet  Encyclopedia provides a complet e list  of  current ly known ext rasolar planet s:  

ht t p:/ / exoplanet .eu/ index.php 

 

Met eorit e cat alogs can be found here: 

ht t p:/ / www.nhm.ac.uk/ research-curat ion/ research/ project s/ met cat / search/ indexsing.dsml 

ht t p:/ / www.lpi.usra.edu/ met eor/ index.php 

 

The cat alog of  Lunar sample is available here: 

ht t p:/ / www.lpi.usra.edu/ lunar/ samples/  

 

Ot her planet ary samples are list ed in t opical web sit es, e.g. St ardust  samples are described 

here: 

ht t p:/ / curat or.jsc.nasa.gov/ st ardust / cat alog/  

 

Usage: 

select  *  f rom epn_core where t arget _name=’ceres’ or t arget _name='vest a'  and t arget  

_t ype='Dwarf_Planet '  or t arget _class ='Ast eroid'  

 

ret urns only dat a f rom 1 Ceres or 4 Vest a (see ADQL synt ax) . Complex queries may also 

include parent heses. 

 

 

4.2 .4 Target  Class 

Name in epn-core t able: t arget _class  

http://exoplanet.eu/index.php
http://www.lpi.usra.edu/lunar/samples/
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Type : enum st ring 

unit  : unit less 

Ut ype : Epn.Target Class 

UCD : src.class 

 

 

The t arget _class element  ident if ies t he t ype of  a named t arget . A t arget  is def ined wit hout  

ambiguit y by a couple of  paramet ers: t arget _class and t arget _name (alt hough some t arget s 

may have no proper name). 

 

The EPN Dat aModel def ines t he possible values for t arget _class:  

ast eroid, dwarf_planet , planet , sat ellit e 

 ( t ypes f rom IAU list  [ RD12] )  

comet , exoplanet , int erplanet ary_medium, ring, sample, sky, spacecraf t , spacejunk, 

st ar.  

 (ext ra t ypes def ined for EPN)  

 

Usage: 

Any t arget  has a unique t arget  t ype. 

“ int erplanet ary_medium”  refers in part icular t o int erplanet ary dust . 

“ sample”  refers t o lunar or planet ary samples, t o met eorit es, but  also t o t errest rial samples, 

e.g., in laborat ory st udies. 

“ sat ellit e”  st ands for nat ural sat ellit es only - ot her cases are handled t hough spacecraf t  or 

spacejunk. 

“ sky”  may be used for ot her celest ial bodies, usually referred t o by t heir sky coordinat es. 

Also includes Int erst ellar Medium.  

“ st ar”  is used t ypically for calibrat ion t arget s, and for t he Sun. 

 

 

4.2 .5 Time min/ max 

Name in epn-core t able: t _min, t _max 

Type : double 

unit  : 'd'  — Julian day 

t _min 

Ut ype :  Char.TimeAxis.Coverage.Bounds.Limits.Interval.StartTime 

UCD :  t ime.st art ;obs 

t _max 

Ut ype :  Char.TimeAxis.Coverage.Bounds.Limit s.Int erval.St opTime 

UCD :  t ime.end;obs 

 

 

The t ime paramet er(s)  provides t he dat e and t ime of  acquisit ion. It  may be a couple of  

paramet ers t o handle long periods in some dat aset s. 

This paramet er is provided in Julian days, expressed as a double precision f loat . Alt hough 

ObsCore uses Modif ied JD, EPNCore uses JD t o avoid ambiguit y wit h t ime origin. Wit h double 

precision f loat s, t he accuracy is on t he order of  1 ms. 

Whenever t ime is def ined by a single paramet er, bot h t _min and t _max cont ain t he same 

value in t he dat abase. 
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Examples: 

ht t p:/ / <server address>/ t ap/ sync/ request =doquery & lang=adql & query=select  *  f rom 

epn_core where t _min > '2455197.5 '  and t _max < '2455927.5 '  

 

will search dat a described by a t ime range. 

 

ht t p:/ / <server address>/ t ap/ sync/ request =doquery & lang=adql & query=select  *  f rom 

epn_core where t _min bet ween '2455197.5 '  and '2455927.5 '  

 

will search dat a described by a st art  t ime paramet er. 

 

 

4.2 .6 Time scale 

Name in epn-core t able : t ime_scale 

Type : st ring 

unit  : 'unit less'  

Ut ype : st c.t imeScaleType 

ucd : t ime.scale 

 

 

This paramet er def ines which t ime scale is used t o express t he t ime range in t he query 

(TBC), and which t ime scale is t o be used in t he answer ( for inst ance when querying an 

ephemeris server) . If  not  provided, default  should be UTC – t his may be set  by t he client .  

 

Ot her t ime scales can be used, as def ined in STC [ RD13] : 

- TT : Terrest rial Time: t he basis for ephemeris 

- TDB : Barycent ric Dynamic Time: t he independent  variable in planet ary ephemeris; t ime at  

t he Solar Syst em barycent er, synchronous wit h TT on an annual basis; somet imes called TEB 

- TCG : Terrest rial Coordinat e Time 

- TCB : Barycent ric Coordinat e Time; runs slower t han TDB but  is consist ent  wit h physical 

const ant s 

- TAI : Int ernat ional At omic Time; runs 32.184 s behind TT 

- UTC : Coordinat ed Universal Time; current ly (2006)  runs 33 leap seconds behind TAI 

- GPS : Global Posit ioning Syst em's t ime scale; runs 19 s behind TAI, 51.184 s behind TT 

 

This paramet er is used in queries t o def ine t he t ime scale used by comput at ional services 

such as ephemeris t ools.  

Service providers may want  t o use non-compulsory paramet ers t o accommodat e specially 

format t ed t ime scales (such as nat ive format  f rom on-board clocks) , see sect ion 5. 

The t ime provided is not  necessarily measured on ground, and t herefore may need t o be 

correct ed for light  pat h. The locat ion where t ime is measured is provided t hough t he 

Time_Origin out put  paramet er (see sect ion 5) .  

 

*SE : removed Local and relat ed comment s – now uses Time_Origin out put  paramet er, TBC. 

 

4.2 .7 Time sampling step min/ max 

Name in epn-core t able : t_sampling_step_min, t _sampling_st ep_max 
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Type : double 

unit  : ' s'   

t_sampling_step_min 

Ut ype :  

UCD : t ime.int erval;st at .min 

t _sampling_st ep_max 

Ut ype : ?? 

UCD : t ime.int erval;st at .max 

 

This paramet er provides t he sampling t ime for measurement s of  dynamical phenomena, and 

for comput at ions. This is t he t ime bet ween 2 successive measurement s or dat a. This may be 

a query paramet er e.g. for ephemeris comput at ions.  

Time “ resolut ion”  may be derived f rom t his quant it y, if  measurement s are regularly  spaced —

however, t his depends on t he dat a t ype.  

 

 

4.2 .8 Exposure t ime min/ max 

Name in epn-core t able: t _exp_min, t _exp_max 

Type : double 

unit  : ' s'  

t _exp_min 

Ut ype : ? 

UCD : t ime.durat ion;obs.exposure;st at .min 

t _exp_max 

Ut ype : ? 

UCD : t ime.durat ion;obs.exposure;st at .max 

 

This paramet er corresponds t o t he int egrat ion t ime of  measurement s. This t ime is usually 

short er t han t he t ime_sampling_st ep if  bot h are present . 

 

 

4.2 .9 Spectral range min/ max 

Name in epn-core t able: spect ral_range_min, spect ral_range_max 

Type : double 

unit  : 'Hz'  

spect ral_range_min 

Ut ype :  ? 

UCD in case of  elect romagnet ic radiat ion  em.f req;st at .min 

UCD in case of  spect ral energy f rom part icle phys.energy;phys.part ;st at .min 

spect ral_range_max 

Ut ype :  ? 

UCD in case of  elect romagnet ic radiat ion  em.f req;st at .max 

UCD in case of  spect ral energy f rom part icle phys.energy;phys.part ;st at .max 

en y réf léchisant , je vois pas comment  on peux met t re un Ut ype à ce paramèt re qui peux représent er 

deux grandeurs physiques dif férent es suivant  le cont ext e (une onde EM ou une part icule pour les 

plasma)  

 demander à ce que soit  crée phys.part  au niv des UCD 

 

 

The spect ral_range def ines t he upper and lower bounds of  t he spect ral domain of  t he dat a.  

As ment ioned previously, t his quant it y is is expressed on a f requency scale in Hert z. 
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Conversions t o t he nat ive unit  are provided in Appendix A.  

 

The spect ral scale applies t o bot h elect romagnet ic waves and part icle det ect ions. For t his 

reason, t wo UCDs may be associat ed t o t his paramet er. 

 

 

4.2 .10 Spectral sampling step 

Name in epn-core t able: spect ral_sampling_st ep_min, spect ral_sampling_st ep_max  

Type : double 

unit  : 'Hz'  

spect ral_sampling_st ep_min 

Ut ype : : ? 

UCD  : spect ;st at .min 

spect ral_sampling_st ep_max  

Ut ype : : ? 

UCD  : spect ;st at .max 

 

The spect ral_sampling_st ep is t he spect ral separat ion bet ween t he cent ers of  t wo adjacent  

f ilt ers or channels. Like all spect ral quant it ies, it  is expressed on a f requency scale in Hz. 

Conversions t o t he nat ive unit  are provided in Appendix A.  

This paramet er is most ly int ended t o provide an order of  magnit ude, e.g., t o dist inguish 

bet ween grat ing spect romet ers and Fourier spect romet ers, or bet ween observat ions relat ed 

t o surfaces or at mospheres. In can also help dist inguishing bet ween Nyqvist  and sub -Nyqvist  

sampling rat e.  

 

 

4.2 .11 Spectral resolut ion  

Name in epn-core t able : spect ral_resolut ion_min, spect ral_resolut ion_max 

Type : double 

unit  : 'Hz'  

spect ral_resolut ion_min  

Ut ype :  

UCD : spec.resolut ion;st at .min 

spect ral_resolut ion_max 

Ut ype :  

UCD : spec.resolut ion;st at .max 

 

The spect ral_resolut ion corresponds t o t he spect ral bandwidt h used for t he measurement  

(Full Widt h at  Half  Maximum) . In case of  a f ilt er camera t his is t he f ilt er bandwidt h; in case of  

a spect romet er t his is ident ical t o t he spect ral resolut ion.  

This paramet er is most ly int ended t o provide an order of  magnit ude, e.g. t o dist inguish 

bet ween grat ing spect romet ers and f ilt er cameras.  

 

 

4.2 .12 Spat ial range (c1,c2,c3)  

Name in epn-core t able : c1min, c2min, c3min, c1max, c2max, c3max 

Type : vect or of  double 

unit  : depending on cont ext  (deg, m)   
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Ut ype :  char.Spat ialAxis.Coverage 

c1min, c2min, c3min 

UCD pos;st at .min ou obs.f ield;st at .min 

c1max, c2max, c3max 

UCD pos;st at .max ou obs.f ield;st at .max 

 

This paramet er provides up t o t hree spat ial coordinat es, in a f orm depending on t he spat ial 

f rame t ype. All services should handle t hree dimensions, even if  t he t hird one is set  t o NULL.  

 

The query will be made on t he coordinat e syst em proposed by t he provider. More precise 

descript ion of  t he coordinat e syst em is given in t he response met adat a. Descript ions for 

Europlanet  are provided in [ RD17] . 

 

 

4.2 .13 Spat ial resolut ion 

Name in epn-core t able: spat ial_resolut ion  

c1_resol_min, c2_resol_min, c3_resol_min, c1_resol_max, c2_resol_max, c3_resol_max 

Type : double 

unit  : depending on cont ext  (deg, m, ...)  — same as spat ial_range 

c1_resol_min, c2_resol_min, c3_resol_min 

Ut ype :   

UCD : depending on cont ext  phys.size;st at .min ou  pos.angResolut ion;st at .min 

c1_resol_max, c2_resol_max, c3_resol_max 

Ut ype :   

UCD : depending on cont ext  phys.size;st at .min ou  pos.angResolut ion;st at .max 

 

This paramet er provides a simple est imat e of  resolut ion, eit her t he FWHM of  t he PFS on t he 

sky ( in degrees) , or t he pixel size on a surface ( in m) , depending on spat ial_f rame_t ype. 

 

The client  f ront end may propose more appropriat e unit s t o t he user, depending on cont ext  

(e.g., angular resolut ion in mas, dist ance in m…).  

 

 

4.2 .14 Spat ial frame type 

Name in epn-core t able:  spat ial_ f rame_t ype 

Type : st ring 

unit  : unit less 

UCD : met a.id;class 

 

 

Provides t he " f lavor"  of  t he coordinat e syst em, which def ines t he nat ure of  t he coordinat es. 

This must  be known t o writ e a query on spat ial coordinat es. The possible t ypes are described 

below: 

 

celest ial (2D angles on t he sky, e.g. right  ascension c1  and declinat ion c2 + possibly dist ance 

f rom origin c3 – t his is a special case of  spherical f rame) ,  

body (2D angles on a rot at ing body, e.g. longit ude c1  (and lat it ude c2  + possibly a z c3 

coordinat e)  

 longit udes always increase east ward,  

 t he Z coordinat e can be t he dist ance count ed eit her f rom t he reference surface or f rom 
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t he body cent er, TBC ( f rames are relat ed t o body cent ers, but  a surface reference is 

required for at mospheric st ruct ure)  

Cartesian (x,y,z)  as (c1,c2,c3)  

cylindrical ( r, t het a, z)  as (c1,c2 ,c3)  angles are def ined in degrees 

spherical ( r, t het a, phi)  as (c1 ,c2,c3)  angles are def ined in degrees as in usual spherical 

syst ems (E longit ude, zenit hal angle/ colat it ude) . If  relat ed t o t he sky, “ celest ial”  

coordinat es wit h RA/ Dec must  be used.  

 

This paramet er, alt hough relat ed t o t he specif ic coordinat e syst em in use, is only int ended t o 

ident ify t he nat ure of  t he coordinat es handled by t he server (e.g., angles versus dist ances) . 

Services must  declare t he spat ial_f rame_t ype t hey handle in answer t o an init ial, general 

query. This will t hen allow t he client  t o provide it  wit h relevant  queries on t he dat a. The 

act ual coordinat e syst em is also indicat ed in t he ret urn paramet ers.  

 

 

4.2 .15 Incidence angle min/ max 

Name in epn-core t able: incidence_min, incidence_max 

Type : double 

unit  : 'degree'  

incidence_min 

Ut ype :  ? 

UCD pos.incidenceAng.min   

incidence_max 

Ut ype :  ? 

UCD pos.incidenceAng.max   

 

The incidence paramet ers def ine t he upper and lower bounds of  t he incidence angle variat ion 

in t he dat a (also known as Solar Zenit hal Angle in some f ields) . This is always indicat ed in 

decimal degrees. 

Incidence and emergence angles may be count ed relat ive t o t he normal of  t he ellipsoid 

model, or t o t he local normal (e.g. using a 3D shape model) . In case t he t wo syst ems are 

included in t he dat a, t hese keywords int roduce t he values relat ive t o t he ellipsoid ( local 

values may be available t hrough non-compulsory keywords) . 

 

 

4.2 .16 Emergence angle min/ max 

Name in epn-core t able: emergence_min, emergence_max 

Type : double 

unit  : 'degree'  

emergence_min 

Ut ype :  ? 

UCD pos.emergenceAng.min   

emergence_max 

Ut ype :  ? 

UCD pos.emergenceAng.max 

   

The emergence paramet ers def ine t he upper and lower bounds of  t he emergence angle 

variat ion in t he dat a. This is always indicat ed in decimal degrees. 

Incidence and emergence angles may be count ed relat ive t o t he normal of  t he ellipsoid 
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model, or t o t he local normal (e.g. using a 3D shape model) . In case t he t wo syst ems are 

included in t he dat a, t hese keywords int roduce t he values relat ive t o t he ellipsoid ( local 

values may be available t hrough non-compulsory keywords) .  

 

 

4.2 .17 Phase angle min/ max 

Name in epn-core t able: phase_min, phase_max 

Type : double 

unit  : 'degree'  

phase_min 

Ut ype :  ? 

UCD pos.phaseAng.min   

phase_max 

Ut ype :  ? 

UCD pos.phaseAng.max 

   

The phase paramet ers def ine t he upper and lower bounds of  t he phase angle variat ion in t he 

dat a. This is always indicat ed in decimal degrees (+ def ine convent ion for negat ive values?) . 

Phase, incidence and emergence are part ly relat ed: 

abs( i - e)  <  < i + e 

If  t he azimut h angle  is provided inst ead of  t he phase angle, t he lat t er can be derived f rom 

knowledge of  t he t hree angles: 

cos  = cos i cos e + cos  sin i sin e 

 

 

4.2 .18 Instrument host  name 

Name in epn-core t able: inst rument _host _name 

Type : st ring 

unit  : unit less 

Ut ype : Provenance.ObsConf ig.Facilit y.name 

UCD : met a.class  

 

This paramet er provides t he name of  t he observat ory or spacecraf t  t hat  performed t he 

measurement s. The best  pract ice is t o use names f rom t he list s indicat ed below. A list  of  

host  names should be provided for int egrat ed dat a set s.  

 

For ground-based observat ions, t he reference is t he list  of  IAU observat ory codes: 

ht t p:/ / www.minorplanet cent er.net / iau/ list s/ ObsCodesF.ht ml 

 

Concerning space-borne dat a, t he most  complet e list  of  int ernat ional planet ary missions and 

orbit al observat ories is found here:  

ht t p:/ / nssdc.gsfc.nasa.gov/ nmc/  

Planet ary missions in part icular are list ed here:  

ht t p:/ / nssdc.gsfc.nasa.gov/ planet ary/ chronology.ht ml 

 

Alt ernat ively, t he PDS dict ionary def ines values for many mission names: 

ht t p:/ / pds.nasa.gov/ t ools/ dict ionary.sht ml 

Ot her mission names are support ed by t he SPICE syst em, but  only as ID codes: 

ht t p:/ / www-int .st sci.edu/ ~sont ag/ spicedocs/ req/ naif_ ids.ht ml 

http://www.minorplanetcenter.net/iau/lists/ObsCodesF.html
http://nssdc.gsfc.nasa.gov/nmc/
http://nssdc.gsfc.nasa.gov/planetary/chronology.html
http://pds.nasa.gov/tools/dictionary.shtml
http://www-int.stsci.edu/~sontag/spicedocs/req/naif_ids.html
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(TBC – Spice is unambiguous but  only uses IDs, PDS values are explicit  but  somewhat  

arbit rary)  

 

 

4.2 .19 Instrument  name 

Name in epn-core table: instrument_name 

Type : st ring 

unit  : unit less  

UTYPE :  Provenance.ObsConf ig.Inst rument .name 

UCD met a.id;inst r 

 

Ident if ies t he inst rument (s)  t hat  acquired t he dat a. A list  of  inst rument s should be provided 

for int egrat ed dat a set s. 

 

Service providers are invit ed t o include mult iple values for inst rument  name, e.g., complet e 

name + usual acronym. This will allow queries on eit her "VISIBLE AND INFRARED THERMAL 

IMAGING SPECTROMETER"  or VIRTIS t o produce t he same reply.  

 

Concerning space-borne dat a, t he most  complet e list  of  int ernat ional planet ary missions and 

orbit al observat ories is found here:  

ht t p:/ / nssdc.gsfc.nasa.gov/ nmc/  

Inst rument s on board planet ary missions in part icular are list ed here:  

ht t p:/ / nssdc.gsfc.nasa.gov/ nmc/ experiment Search.do 

 

 

4.2 .20 Measurement  type 

Name in epn-core t able: measurement _t ype 

Type : st ring 

unit  : unit less 

Ut ype : Char.ObservableAxis.ucd 

UCD :  met a.ucd 

 

The measurement _t ype paramet er def ines t he physical quant it ies cont ained in t he dat a, 

using a UCD. 

The list  of  UCD is relat ed t o all quant it ies included in t he service, not  only t hose used for t he 

dat a list ed in t he epn_core t able (e.g., t his also includes secondary dat a present  in dat a 

f iles) . 

The provider should use t he UCD1+ list  f rom IVOA and should ext end it  only if  necessary 

[ RD8] : 

ht t p:/ / www.ivoa.net / Document s/ REC/ UCD/ UCDlist -20070402.pdf  

 

Ext ra UCDs will be proposed/ request ed t o IVOA. In t he meant ime, an ext ended list  of  UCDs 

will be made available in t he EPN-DM document  ( in progress) .  

 

4.3 Optional parameters 

 

EPN-TAP can query paramet ers not  included in t he EPN-Core. Some of  t hese paramet ers are 

def ined precisely but  are relevant  only t o rat her specif ic dat a services. Those are not  

http://nssdc.gsfc.nasa.gov/nmc/
http://nssdc.gsfc.nasa.gov/nmc/experimentSearch.do
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considered mandat ory and are not  part  of  t he EPN-core, but  t hey should be implement ed as 

def ined here when present .  

 

4.3 .1 Species 

Name in epn-core t able: species 

Type : st ring – st andard formulas only 

unit  : unit less 

Ut ype : ? 

UCD : phys.composit ion.species (TBC) 

 

The species paramet er int roduces t he chemical species of  int erest  in simple dat a services. 

The format t ing is very basic and simply uses t he st andard formula in ascii, e.g. H2O for 

wat er, CO2 for carbon dioxide or Fe for iron. This can only accommodat e at oms and simple 

molecular species, and does not  support  isot opic variat ions.  

An example applicat ion is relat ed t o at mospheric composit ion: a t able providing t he vert ical 

abundances of  many gaseous species wit h alt it ude. All columns are abundances and are 

described by t he same measurement _t ype paramet er. Only t he use of  t he “ species”  

paramet er allows ident ifying t he various species and accessing t he request ed informat ion.  

 

*SE: t his one is used t o int roduce basic composit ional informat ion in t he search paramet ers. 

But  t he perimet er is very rest rained.  

 

 

4.3 .2 Element_name 

Name in epn-core t able: element _name (?)  

Type : st ring – f ree format  

unit  : unit less 

Ut ype : ? 

UCD : (TBC) 

 

The element _name paramet er int roduces a secondary t arget  name t o provide more det ails 

about  t he observat ion. It  can for inst ance accommodat e a crat er or surface feat ure name, 

while t arget _name is always relat ed t o t he whole body. 

 

*SE: t his one seems needed very of t en, name TBC.  

 

 

4.4 Application to special datasets 

 

EPN-TAP, because it  is direct ly derived f rom TAP, may not  be opt imal t o query comput at ional 

services.  

Simulat ed dat a are accessible t he same way as observat ional dat a, but  t he simulat ion 

paramet ers may be dif f icult  t o access t hrough t his mechanism.  

Similarly, experiment al dat a are accessible but  experiment al set up and sample descript ion 

may be hard t o reach. VAMDC-TAP may be a bet t er choice t o handle t his kind of  dat a. 

 

Access t o various dat a st ruct ures can be assessed t hrough t he Use Cases list ed in 
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Appendix B.  

 

Tabular dat a are by const ruct ion easier t o handle wit h EPN-TAP. 

If  t he dat aset  most ly consist s in f iles, EPN-TAP t ells not hing about  t he f ile st ruct ure.  As a 

consequence, t he user cannot  usually plot  t he f iles. 

 

 

Answers t o queries should also t ell  

 - File format  and how t o read it  

 => format and readerURL in the DM would do  

 - where t o f ind physical quant it ies in t he f ile (dat a of  int erest  + axes)  – t his is not  handled in 

VO plot t ing t ools => t he Virt is/ Aladin demonst rat or is a use case for t his. 

- What  is t he main dat a product  if  several are available? (e.g., dat a f ile in Virt is db, rat her 

t han geomet ry; column 3  inst ead of  5 in a t able…) 

 => some paramet er requied t o indicat e t he f ile ( if  several)  + f ile area t o be read (e.g. 

which dat a product  in a PDS f ile, which ext ension/ column in a FITS…)  

- What  is/ are t he main axis (generally t ime or coordinat es I suppose)? 

- Exact  values of  t he query paramet ers f rom t he epn_core t able (since t he query may include 

ranges)  

 - Any ot her mat t er? 

 

The issue of  format  conversion is not  addressed here. Concerning PDS dat a (which may be 

dif f icult  t o deal wit h) , it  may be convenient  t o read t he dat a on t he server and t ransfer t hem 

eit her in a VOTable or in a t emporary FITS or ascii f ile. This kind of  funct ionalit ies are server 

propert ies.  

 

5 - Service response 

 

Response of  t he service should comply wit h VOTable 1.2 or higher. 

The VOTable must  cont ain RESOURCE element s ident if ied wit h t he at t ribut e t ype=" result s" , 

cont aining a single TABLE element  wit h t he result s of  t he query. 

Addit ional RESOURCE element s may be present , but  t he usage of  any such element s is not  

def ined here and t he TAP client  will not  use t hem. 

 

The RESOURCE element  must  cont ain, before t he TABLE element , an INFO element  wit h 

at t ribut e name = "QUERY_STATUS" . The value at t ribut e must  cont ain one of  t he following 

values: 

- “ OK” : t he query execut ed successfully and a result  t able is included in t he resource. This 

only means t hat  t he query worked successfully on t he service, not  t hat  dat a are ret rieved 

( i.e., not hing fulf ills t he query) .  

- “ ERROR” : an error was det ect ed at  t he level of  t he TAP prot ocol, or t he query failed t o 

execut e.  

 

Anot her INFO element  cont ains a Service Version at t ribut e ident ifying t he prot ocol version 

support ed by t he service. 
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The cont ent  of  t he INFO element s should be a message suit able for display t o t he user 

describing t he st at us. See TAP document  [ RD6]  for more det ails. 

 

Example:  

 

If  no result  fulf ills t he query, t he TABLE element  must  be present  and empt y ( i.e., t he t able 

has no dat a t ag) . 

 

 

5.1 - Query response Metadata 

 

Some met adat a are ret urned t oget her wit h t he dat a for user’s informat ion.  

 

5.1 .1 Data informat ion  

Informat ion about  t he origin of  dat a, credit s, propert y… should come wit h t he dat a 

t hemselves t o t race and not ify t heir origin. 

To minimize t he lengt h of  t he response, only t he publisher, t he reference of  publicat ion 

(bibcode) , t he t it le, and t he IVO dat aset  ident if ier will be ret urned. No paramet er is 

compulsory in t he query response. 

 

The IVOA unique ident if ier will allow accessing all informat ion f rom t he regist ry (See IVOA 

regist ry int erface [ RD14] ) : publisher, owner, origin, credit …. 

Service providers should declare t heir services in t he regist ry syst em used by EPN, similar t o 

t he IVOA one — det ails will be provided in a fut ure document . 

 

5.1.1.a publisher 

Type : st ring 

UCD : met a.ref   

 

A short  st ring ident ifying t he publishing inst it ut e of  t he dat a (e.g., a dat a archive or dat a 

cent er)  or an indexing service such as t he ADS.  

 

<?xml version=" 1.0"?> 

<VOTABLE version=" 1.2"  xmlns:xsi=" ht t p:/ / www.w3.org/ 2001/ XMLSchema-inst ance"  

xmlns=" ht t p:/ / www.ivoa.net / xml/ VOTable/ v1.2 "  

xsi:schemaLocat ion="ht t p:/ / www.ivoa.net / xml/ VOTable/ v1.2 

ht t p:/ / www.ivoa.net / xml/ VOTable/ VOTable-1.2.xsd" > 

  <RESOURCE t ype=" result s"> 

   <INFO name="QUERY_STATUS"  value="OK" > </ INFO> 

   <INFO name="SERVICE_PROTOCOL"  value="1.0">EPN-TAP</ INFO> 

   <TABLE> 

... 

   </ TABLE> 

 </ RESOURCE> 

</ VOTABLE> 

http://www.w3.org/2001/XMLSchema-instance
http://www.ivoa.net/xml/VOTable/v1.2
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5.1.1.b reference 

Type : st ring  

UCD met a.bib  

 

A bibliographic reference, which can be a URL or a Bibcode.  

 

5.1.1.c t it le 

Type : st ring 

UCD : met a.ref   

 

This paramet er provides t he t it le of  t he dat a service. 

 

5.1.1.d collect ion_id 

Type : st ring 

UCD : met a.id 

 

This ident if ier corresponds t o t he collect ion of  dat a in t he service. 

 

5.1.1e processing level 

EPN expression: processing_level 

Type : int eger 

Ut ype PSR:processingLevel 

UCD :  met a.class.qual  

 

In t he f ramework of  EPN-TAP, t his paramet er is int ended t o provide t he user wit h a quick 

evaluat ion of  dat a “ usabilit y” . Several classif icat ions are in use in dif ferent  cont ext s, as 

summarized in t he t able below. EPN-TAP uses t he CODMAC levels ( IDs coded as int egers) . 

“ Part ially calibrat ed”  dat a set s are in general considered as not  calibrat ed, but  t his evaluat ion 

is up t o t he dat a provider, depending on cont ext . Alt hough t he best  pract ice is t o separat e 

calibrat ion levels in dif ferent  dat a services, several levels can be grouped and t herefore 

indicat ed in t he same answer. 

 

( informat ion f rom PSA + ObsCore doc)  

CODMAC 

level  

PSA 

level 

NASA 

level  

PRODUCT_TYPE 

(PDS/ PSA) 

ObsTAP Descript ion ( from PSA, with 

comments)  

1  

( raw)  

1a   UDR Level 0  Unprocessed Dat a Record  

( low level encoding, e.g. 

t elemet ry f rom a spacecraf t  

inst rument . Normally available 

only t o t he original t eam)  

2 

(edit ed)  

1b 0 EDR Level 1   

(st d dat a format )  

Experiment  Dat a Record  

(of t en referred t o as “ raw dat a” : 

decommut at ed, but  st ill af fect ed 

by inst rument al ef fect s)  

3  

(calibrat ed)  

2  1A RDR Level2  Reduced Dat a Record  

( “ calibrat ed”  in physical unit s)  

4  

( resampled)  

   1B REFDR  Reformat t ed Dat a Record 

(mosaics or composit e of  several 

observing sessions, involving 

some level of  dat a fusion)  
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5  

(derived)  

3  2-5 DDR Level3  Derived Dat a Record 

( result s of  dat a analysis, direct ly 

usable by ot her communit ies wit h 

no furt her processing)  

6  

(ancillary)  

   ANCDR  Ancillary Dat a Record  

(ext ra dat a specif ically support ing 

a dat a set , such as coordinat es, 

geomet ry…)  

 

 

5.1 .2 Access Reference (access_url)  

Ut ype :  Obs.Access.Reference 

UCD : met a.ref .url 

 

This it em cont ains a URL t hat  can be used t o download t he dat a product  (as a f ile of  some 

sort ) . 

 

5.1 .3 Access Format  (access_format)  

Ut ype : Obs.Access.Format  

UCD : met a.id;class 

 

A non-exhaust ive list  of  format s is proposed: VOTable, Fit s, CSV, ASCII, PDS + st andard 

image format s. 

* * *  SE: t he DM document  include a “ format ”  element  t o accommodat e t his informat ion 

It  also includes a readerURL element  t o provide reference t o adequat e sof t ware.  

 

5.1 .4 Est imated Size (access_estsize)  

Ut ype :  Obs.Access.Size 

UCD : phys.size;met a.f ile 

 

The Access.Size f ield cont ains t he approximat e size ( in kilobyt es)  of  t he f ile available via t he 

corresponding URL. This provides an order of  magnit ude of  t he size of  a dat a product  before 

download, hence only an approximat e value is required. It  is only a useful indicat ion t hat  can 

help t o t une download funct ionalit ies in an applicat ion according t o high volumes of  dat a and 

t ransfer bit  rat e. 

 

 

5.1 .5 Descript ion of data unit  and dimension 

Service out put  values will be associat ed wit h physical unit s. The expression should be t aken 

f rom IVOA recommendat ions (see IVOA document  in progress [ RD15] ) . 

In addit ion, scaling fact ors and a dimensional equat ion could be necessary for direct  

represent at ion. 

 

We use here a descript ion scheme used in t he "Single Spect ral Lines Dat a Model"  of  IVOA 

(sect ion 2.1.2 of  t he v1.0 document ) . See also t he VOUnit  proposal 

(http://www.ivoa.net/internal/IVOA/UnitsDesc/WD-VOUnits-1.0-20111216.pdf).  
It  is described wit h 3 sub-ent it ies def ined as follows: 

http://www.ivoa.net/internal/IVOA/UnitsDesc/WD-VOUnits-1.0-20111216.pdf
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5.1.5a Units.expression 

t o be t aken f rom IVOA document  

UCD met a.unit  

 

Example:  

" Jansky"  or "W.m^ -2.Hz^ -1"  

 

5.1.5b Units.scaleSI 

Scaling fact or t o convert  t he unit  t o it s Int ernat ional Syst em (SI)  of  Unit s equivalent . 

Ut ype  : ? 

 

Examples: 

•  1  cm has a scale fact or of  1E-2 , since 1cm = 0 .01 m ( it s SI equivalent )  

•  1  Jansky has a scale fact or of  1E-26, since 1Jy = 1E-26 W.m^ -2.Hz^ -1  

 

5.1.5c Units.dimEquation 

Ut ype  : ? 

Dimensional equat ion represent at ion of  t he unit . The format  is a st ring wit h t he dimensional 

equat ion, where M is mass, L is lengt h, T is t ime, K is t emperat ure and Q is elect ric charge. 

( *SE: t his should be a unit  of  elect ric current !!! Check if  t his is a bug in t he IVOA!)  

For ease of  not at ion, t he caret  “ ^ ”  indicat ing powers of  t en can be removed - as is 

cust omary in Dimensional Analysis pract ices.  

 

Example:  

"ML-1T-3"  and " ML^ -1T^ -3"  are equivalent  

 

(SE, t o be st udied lat t er)  :  

- how do we handle several paramet ers in a service? Or t ables of  paramet ers? Can t his be 

only locat ed in t he service response? 

- how do we document  accuracy/ noise level? Only in t he dat a? 

 

So I guess (BC OK)  

1)  unit s.exp, unit .scale, unit .dimEq must  be provided for each dat a axis ( in a t able)  /  every 

quant it y present  ( in f ile db)  

2)  in t abular dat a, noise/ accuracy is anot her column – it  needs t o be document ed. 

How do we proceed wit h dat a in f iles? 

 

 

5.1 .6 Region of interest  

Target_region 

Type : st ring 

unit  : unit less 

ucd : met a.main 

 

This paramet er brief ly ident if ies t he region of  int erest  for t he dat a set , in complement  t o 

t arget  name – it  is not  mandat ory. This paramet er only int roduces generic regions, not  

specif ic local names (see examples below) . 
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The best  pract ice is t o t ake t he values f rom st andard sources: 

- IAU t hesaurus ht t p:/ / www.mso.anu.edu.au/ library/ t hesaurus/   

  + anot her version: ht t p:/ / www.vocabularyserver.com/ t rex/ en/   

The second one seems more recent  and more complet e (alt hough t he int erface is not  

pract ical)  

- Spase dict ionary  “ ht t p:/ / www.spase-group.org/ ”   

 

Example:  

"At mosphere" , "Surface" , " Ionosphere"  

 

 

5.1 .7 Descript ion of coordinate frame 

Spat ial_coordinate_descript ion 

Spat ial_origin  

 

Provide descript ion of  t he spat ial f rame(s)  in use.  

Possible values are det ailed in [ RD17] , which is part ly adapt ed f rom STC [ RD13]  

 

Examples (TBC)  

BODY, Mars_IAU2000  

ICRS, Geocent er 

 

5.1 .8 Descript ion of t ime frame 

Time_coordinate_descript ion ??? 

Time_origin  

 

Tells where t he t ime is measured. This knowledge is required t o cross-correlat e event -based 

observat ions. 

Possible values are: 

Eart h, (body names) , (spacecraf t  names)  — TBC 

 

* *SE : The STC apparent ly handles t his using  

•  ReferencePosit ion = TOPOCENTER in TimeFrame 

•  a coordinat e f ile in Ast roCoords (FITS wit h ascii t able in ext ension) . 

This may be OK, but  we also need t o provide t he spacecraf t  name explicit ly– hence t he 

Time_origin paramet er. 

 

5.2 - Data response  

 

Dat a response can be in an access URL (see associat ed paramet er)  or direct ly in t he VOTable 

response. In t his case, t he f ields corresponding t o t hose paramet ers may have UCD, unit  and 

a descript ion associat ed wit h it . 

 

(SE, t o be st udied lat t er)  :  

- Should include an indicat ion of  dat a st ruct ure ( i.e. where t o f ind values in a f ile…)  

http://www.vocabularyserver.com/trex/en/
http://www.spase-group.org/
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AppendixA: Unit conversions 

 

Since t hese t ransforms are only used t o convert  dat abase unit s t o EPN-TAP convent ional 

unit s, t hey don’t  need t o be ext remely accurat e, but  t his accuracy would limit  access t o dat a 

nat ively provided in ot her unit s.  

It  is import ant  t hat  t he conversions performed in t he client  are reciprocal t o t he ones used t o 

build t he epn_core view.  

 

A.1 Spectral axes 

 

The epn_core t able must  provide t he spect ral axes according t o EPN-TAP st andard (current ly 

f requency in Hz) . 

A client  should t ypically provide t he possibilit y t o ent er eit her unit , and convert  t hem t o EPN-

TAP st andard. 

 

Unit s are t ransformed assuming propagat ion in vacuum.   

 

 

In addit ion t o physical unit s, EPN-TAP should address inst rument al unit s somehow (channel 

number, dimensionless)  

+ Need t o include separat ely Radio velocit y and Opt ical velocit y? 

 

 

Symbol (units) 
Wavelength Wavenumber* Frequency 

Photon 
Energy** 

 

λ (nm) υ (cm-1) ν (Hz) Ep (eV)  

Conversion Factors 

λ 107/ λ 3 x 1017/λ 1240/λ 

107/υ υ 3 x 1010υ 1.24 x 10-4υ 

3 x 1017/ν 3.33 x 10-11ν ν 4.1 x 10-15ν 

1240/Ep 8056 x Ep 2.42 x 1014Ep Ep 

Conversion 
Examples 

200 5 x 104 1.5 x 1015 6.20 

500 2 x 104 6 x 1014 2.48 

1000 104 3 x 1014 1.24 

BC: as we propose t o include part icle spect ra in t hat  it em, could we replace “ Phot on Energy”  

by “ Energy”  ? 

SE : I guess for part icles we consider kinet ic energy, so t he conversion won’t  st and (?)  

 

Uses approximat e conversion fact ors (except  wavelengt h <=> wavenumber)  

(as t aken f rom here: ht t p:/ / www.newport .com/ Opt ical-Radiat ion-Terminology-and-

Unit s/ 381842/ 1033/ cont ent .aspx)  

 

•  Alt ernat ive: 

t aken f rom here: 

ht t p:/ / www.phot onics.byu.edu/ fwnomograph.pht ml 

 

http://www.newport.com/Optical-Radiation-Terminology-and-Units/381842/1033/content.aspx
http://www.newport.com/Optical-Radiation-Terminology-and-Units/381842/1033/content.aspx
http://www.photonics.byu.edu/fwnomograph.phtml


 

 

EPN DATA-MODEL 

Doc: EPN-TAP 

Issue: 0.26 

Date: 11/06/2012 

Page: 33 

 

 

Equation: f * λ = c  
Equation: E = hc/λ 
 
where:  
f = frequency in Hertz (Hz = 1/sec)  
λ = wavelength in meters (m)  
E = energy in electron Volts (eV)  
c = the speed of light (299792458 m/s) 
h = Plank's constant (6.626068 × 10-34 m2kg/s) 
 

 

•  Many on-line convert ers are available t o check t he conversions, i.e:  

ht t p:/ / heasarc.nasa.gov/ cgi-bin/ Tools/ energyconv/ energyConv.pl 

 

 

Conversion of velocity and frequency 

The exact  relat ivist ic equat ion for t he conversion of  t he observed f requency, ν , int o radial 

velocit y, v, reads 

v = c (ν
0

2
 − ν

2
)  /  (ν

0

2
 + ν

2
)  

where c denot es t he speed of  light , and ν
0
 is t he rest  f requency of  t he observed spect ral 

line. 

v
rad

 = c [ 1 − (ν  /  ν
0
) ]  

The advant age of  t he »radio def init ion« is t hat  equal increment s in f requency correspond t o 

equal increment s in radial velocit y. However, t he »radio def init ion« has been deprecat ed by 

t he Int ernat ional Ast ronomical Union ( IAU)  and should not be used anymore. 

 

(hum… anyway, t his requires addit ional ment ion of  t he reference f requency)  

 

* *  com SE : beware t hat  t ranslat ing resolut ion and sampling st ep is not  easy…we should also 

provide conversion procedures 

A.2 Spatial axes 

 

Native axes  

Dat a are project ed in a f rame relat ed t o t he inst rument  or acquisit ion process. 

Typically: X/ Y for a camera, X/ t ime for an imaging spect romet er 

Should correspond to (TBC): 

Spat ial_f rame_t ype = Cart esian  

Spat ial_coordinat e_descript ion = nat ive 

 

Spatial frame type = celest ial 

In t he epn_core t able: 

TBD 

 

(JB)  Coef f icient  for au t o km conversion?  

 

Spatial frame type = body 

In t he epn_core t able: 

- Longit udes are provided in East -handed convent ion ( longit udes ranging f rom 0 t o 360 

http://heasarc.nasa.gov/cgi-bin/Tools/energyconv/energyConv.pl
http://www.iau.org/
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degrees east ward) . 

- Lat it udes follow IAU convent ions:  

Nort h lat it udes are posit ive. 

Nort h pole is locat ed in t he nort hern celest ial hemisphere for planet s and big sat ellit es; all 

small bodies are def ined t o have direct  rot at ion ( i.e., Nort h pole is in t he sout hern celest ial 

hemisphere if  rot at ion is ret rograde) . 

 

The t ransform f rom W t o E convent ion reads like t his ( IDL synt ax) : 

longE= -longW 

ind=where( longE lt  0 .)  

if  ( ind(0)  ge 0)  t hen longE( ind)=longE( ind)+360  

 

A client  should t ypically provide t he possibilit y t o ent er eit her E or W longit udes, and convert  

t hem t o t he East -handed EPN convent ion. 

 

TBC for other systems 

 

A.3 Time axes 

 

In epn_core t able: 

Times are provided in seconds. 

Dat es are provided as Julian days — many conversion t ools are available (beware t hat  t hese 

must  be double precision f loat s) . 

 

There must  be some way t o t ell where dat es are given (Eart h, t arget , spacecraf t …) i.e., if  

t hey have t o be correct ed for light t ime. For PDS dat a t his is by const ruct ion s/ c t ime.  

Use a t ime_origin paramet er ?  

 

A client  should t ypically accept  eit her Julian days or calendar dat es and convert  t hem t o 

Julian days. 

 

If  t he t ime is not  provided in a st andard scale and cannot  be convert ed easily int o JD, t he 

dat a service cannot  use t he main t ime axis. This concerns in part icular non-calibrat ed dat a 

set s where t ime is provided in an arbit rary unit , e.g. as a spacecraf t  SCET. In such cases, t he 

best  solut ion is t o use a secondary t ime axis st ored in a service-specif ic paramet er. This axis 

will not  be available for cross searches anyway. 

 

Secondary t ime scales can also appear t oget her wit h t he main JD t ime scale, e.g. t o 

int roduce seasonal informat ion relat ed t o a planet , but  not  easily convert ible (e.g. 

areocent ric longit ude of  t he Sun Ls, t rue anomaly…). 
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AppendixB: Use cases 

 

This appendix cont ains a list  of  act ual use cases t o support  t he development  of  EPN-TAP. 

 

 

B.1 Tabular 

 

•  A list  of  ast eroid propert ies 

Example: size and mass of  large ast eroids 

This is a t able wit h one line /  ent ry. Each line cont ains all t he met adat a and dat a relevant  t o 

an object . Each line is for a dif ferent  t arget . 

Paramet ers include t arget  name/ class, no localizat ion or t ime. 

Dat a consist  in several scalar quant it ies included in t he t able (several columns)  

The granule is one line, t he dat aset  is t he t able it self   (+ references) . 

 

•  A list  of  Mart ian crat ers 

Example: List  of  lobat e eject a crat ers by F. Cost ard. 

A t able providing few dat a for each object , one line /  ent ry but  t here is only one t arget  as 

def ined above (Mars) . 

Paramet ers are: longit ude/ lat it ude, no t ime. 

Dat a are: eject a ext ension, t ype, ID or crat er name (several columns)  

The granule is one line, t he dat aset  is t he t able it self  (+ references) . 

 

•  Ulysses/ URAP Thermal Noise Time Series (as proposed by CDPP)  

(Example 9.3 of  EPN-DM doc [ RD5] ) . 

Scalar measurement s t hrough t ime, averaged. 

Dat a are 6 scalar quant it ies + t hree “ support  paramet ers”  ( ie reconst ruct ed dat a) : Sun 

dist ance + heliographic coordinat es. Those are act ually EPNcore query paramet ers. 

Hence, t he dat a set  is a simple t able providing 6 scalar quant it ies for each t ime st ep. 

 

 

B.2 Several related tables 

 

•  Vert ical at mospheric prof iles 

Example: Tit an db at  VOParis 

A list  of  vert ical prof iles of  P /  T /  mixing rat io of  10 main species as a funct ion of  alt it ude. 

Met adat a are locat ion of  prof iles ( longit ude/ lat it ude) , t ime… 

Dat a are cont ained in t he individual prof iles + perhaps a season paramet er st ored as an ext ra 

column in t he list .  

The granules are separat ed t ables (or f iles)  cont aining individual prof iles.  

 

•  STEREO/ waves Level 2  dat a (Example 9.1 of  EPN-DM doc [ RD5] )  seems t o fall here. 

It  would do if  all daily f iles are indexed in a general cat alogue. If  t hey are concat enat ed, it  

would belong t o B.1. 
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•  Cassini/ RPWS/ HFR/ SKR Dynamic Spect ra 

(Example 9.2 of  EPN-DM doc [ RD5] )  also seem t o fall in t his cat egory 

The list  is an ordered t ime t able 

Paramet er is t ime only (?)  

Dat a include 8 scalar values and 4 spect ra for each t ime st ep 

Dat aset  met adat a include f requency t able, et c. 

Granules are described as t ime slot s ext ract ed f rom t he index t able… It  seems t hat  a more 

consist ent  approach would be t o def ine t he granule as a set  of  dat a for a given t ime st ep. 

 

 

Such cases do not  appear very dif ferent  f rom a series of  f iles (sect ion B.3 below) . 

 

 

B.3 Files 

 

•  Simple imaging dat abase 

Example: BDIP at  LESIA 

A list  of  images def ined by t arget , observat ion t ime… + specif ic paramet ers (phase angle, 

t arget  size, orient at ion…) 

Paramet ers are t arget , observat ion t ime, locat ion on t he sky, observat ory… 

Dat a are t he images + t he specif ic scalar paramet ers included in t he list  

The granules are t he images, which may be available in several format s ( ie: several versions 

of  t he images may be available) . 

Several coordinat e syst ems are used: RA-DEC for planet  posit ion in t he sky, planet ary 

coordinat es for sub-t errest rial and sub-solar point s. The main coordinat es are clearly t hose of  

t he sub-t errest rial point , on which t he request s will normally be performed. RA-DEC 

coordinat es are only provided as supplement ary paramet ers.  

 

 

 

•  Lab spect roscopy dat abase 

Example: MROCRISM spect ral library (PDS)  

A list  of  spect ra of  mineral def ined by sample /  mineralogical class /  spect ral range /  origin 

Paramet ers include spect ral range /  resolut ion (almost  const ant )… and do not  provide 

adequat e descript ion of  t he dat a. 

Dat a include t he spect ral f iles + det ailed descript ion of  measurement  and samples.  

The granules are format t ed f iles + possibly separat ed labels cont aining complet e informat ion 

of  dat a. 

If  we can’t  use t arget  /  t arget  class for a minimal descript ion of  t he samples, it  is impossible 

t o query t he dat a on relevant  paramet ers! Even so, most  paramet ers of  int erest  are not  

accessible t hrough EPN-TAP ( i.e., part icle size) . 

This is t herefore a good example of  why we need t o be able t o query non-EPN_core 

paramet ers! 

 

 

•  Observat ional db including support  dat a 
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Example: Virt is/ Venus-Express archive (PDS)  

A list  of  observing sessions def ined by t ime /  locat ion ( longit ude/ lat it ude)  /  inst rument al 

set up and observing condit ions. Several inst rument al channels are included. Several 

calibrat ion levels are included. 

Paramet ers are t ime /  locat ion /  t arget  /  spect ral range /  int egrat ion t ime… 

Dat a are raw + calibrat ed + geomet ry f iles + preview images + possibly derived product s. All 

f iles have complex cont ent  (measurement s + wavelengt h t able, uncert aint y…) and may vary 

in st ruct ure ( int ernally described in PDS or FITS header) . 

Dat a also include “ support  paramet ers”  which do not  belong t o t he EPNCore: inst rument  

channel, funct ioning mode… 

The granules are calibrat ed dat a f ile + geomet ry f ile + preview (+ possibly raw/ derived dat a 

f ile)  

The EPNcore paramet ers may be suf f icient  t o query t he dat abase ef f icient ly, but  t he t ype of  

informat ion ret rieved must  be described.  

 

An alt ernat ive is t o allow t he provider t o propose several dat a services f rom his dat aset , 

t herefore using several epn_core t ables (and dif ferent  service declarat ions) : one addressing 

t he M-channel, t he ot her one t he H-channel; one for raw dat a, t he ot her one for calibrat ed 

dat a… At  any rat e, calibrat ed dat a and geomet ry f iles must  be handled t oget her. 

 

B.4 Computational 

 

•  Ephemeris server 

Example: Miriade service 

A list  of  paramet ers comput ed on t he f ly as t ime series. 

Virt ual dat a set  (only met adat a are def ined) .  

Paramet ers are t ime /  t ime scale /  t arget  /  t ime st ep… 

The granules are t ables of  comput ed values 


