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ASTRONOMY 
FROM LARGE DATABASES 
SCICNTIFIC 08J£Cli\I£S ANO MtrrHOOO\.O(;IoCAL APF'nOACifES 

269 

THE INCA DATABASE FOR TJ-11~ PREPARATlON OF 1'HE HrPrAKC'OS MlSSlON 

Ater~ou 1::, a: MuriD D. 

ObSer~·atoire de Meudoo, F-92195 Me~•don 1-rincif>QI Cc~de~ 

AOSl.RACT : 11\C': INCA d3ubase, lDC.Iudins aiJ $U\.ni proposed fo-r Hip!XltCO! ob!lervat.ion, hi\$ been, 

cre:u.ed ti n t ub$e.t uf SJMDAD database. It has no'l.' evolv~ i.n<h~J)t.ndeotly aod <:onul.ins about 214,000 

st.11s (with 5.000 stan not yet In SfMIJAI)), The dlltll contained in TNC A 3ft. daily imprQ.,-e(l wit_h the 

a.etp of ~peciric .wflwa.res. 

I. WHY THE INCA DATAUASF.. 

The: Hipparooo projec~. includod io lhc .scientific programme of d1e Europt:~JI Sc;<loe Att:AC)' 

(ES.A) in 1980, aims 3t tiW! vety \l~cur.~te rol:(lsurtmeot of the. positions, pa1'3ll:tX8$, and t)(<>JX'r motions 

of about l tO.{)()() pte$el.ected stan, with. a precision of about 0.002" on posl1ions aod pamllaAcs, and of 

0.002" !)er year for proper IDI)tioos. 

'Tl1( INCA Col.'loortitsrn. lt:<1ded blo' C.Toron. is carrying out tJ~oe prepatation or the lNP\.11 CA:talo­

gue, which wiU oontai.o all the acal'!'l eo be otuerved b)' rhe liippiirt05 $o'ltclli.te. 

From che \•e.ry beginning of th i$ "''Ork. jn earl)· 1982. the support of the Ce.ntte de Donll.Ct!$ <le 

$1r;).1:00t~rS {C.O.S.). ;md the totensh·e use of the SlMBAD datnbll$e turn~ ~ut tO ~Om(' essential jn 

order to .sort out redundanci.es amon& the 600,0()() stan submitted by more. tb3n 200 t>fOPQ6el1 ~f the 

intematjonal astronomiC31 community. 

M that time. SJMDAD deafly Wa$ tbe only set of idcntificati<>DS ~rid Slellolr data which could be 

jnterrOP;:lltd usin8 M}' kJc.nti(kation, chus allowing tO cbf-ify roo.st of the redundancies (sec Fig I). 

Cros.s-Kicntifications were done Wiing tt.e S'rMOOur&~Croncnbourg UniV'3c compu~r from Mevdoo 

Obset\'3l<iry. 

TIJe OOfllP~teoe.ss &f SIMDAD for aU the stars up to :~bout 9th maBJdt~e a.JJowod the coMlnlc­

dort or 11 tm.ic Jjst of bright stal'l {surH:y) :K:OOI.Inting fnt b:tlf Of the lnp1,1t OltalogUC" (S(':e Turoo, 

(rl)mN & Ccifo, th4 V<>lume). 

llu!. first rtleGSoe· of the cnt31o&ue- ( 1983) cont:sined J60,000 $brs jn a soquential fiJc. Jncludi~ng the 

$Utvtj $1<'r$ :tnd $ti\n newly Ktentiried. IUld diminating redundancies, the INCA d:II:!OOile now eootai.os 

!!.bout 214,()00 Sf\1.11. 'l'he n<:oes.sity of incerroRating. of making .stati~ti~. 3nd of ' •J>d:Jtjng veq: f te· 

quendy U.e catalogiat rocur~ll)" impli.cd.1 ea1ly 1985, the creation of a spedOc dat:tb:l.Se. l'lamed INCA 

{:!Cr<>l-)'11.'1 for INp1.1C CAtalo~vc), $Uitcd eo out task. with the same structute 3nd bll$iC d;JI:I ;1$ SlMDAO. 

thu$ ;~~Uowin& the I.ISC or !ill lhc sortwarcs de\·c)opcd fot SlMBAD. which Jtave llfOVed 10 ~ "~ry tffj .. 

citfu. 



13

271) f Art'rwu o1nd D. Mrmn 

,----------~ ,.rafH>•- •~ •r • 1------, 
MW.ooo 

r= - - - .- ---- ~ 

r rAt-~ '" C:•t•lOQ ...... I 
Nn ~n Atr<l'!nO 

• ---- I 

U~tD~Irl~n ~1•~• 
- 10 'X 

I 

r~cun J 

.. ~. r 

[2nch••J.an.~C:!::A P'"'~ 

(:edunda~tv•~ara daJet~ 

'liluaiinn loo(a,.. Uw ~CA Deh'-uto CR~Mlo.n. 

2. A SPECIFIC DATA BASE 

Onoe C:rt~tN, the I'OCA dllt:.100)t wllS thtn de"'t':]opc:d in o.n autonomous W3)'. tl110ugh. in dose 

collaboration willt tbe C.D.S, team (~eoe •8 2). t'he INCA datllxasc includes o.dtHtioJ\31 stars, diffNaot 

entries llnd ntw ldenLir~rs ond d11t11 : 

2.1 New atan 

The 11\'C.A datalmoe now ooorains sllour 2l4,o:x> st:lt! 209.000 s~r from STMIJAO 11.ml .S,OOO 

addjtion.al s1an which were not yet in SJMBAD. 

2.2 Dirferenl entriea 

D..-e eo 1h~:: s~ifici1y of cfle flippa~ tt: lllt~. stars in double o..nd multiple systems reocivod 3 

spccinJ lft31rueot ~oording eo dte followlnB ru&e : 

I ento· if' p < lO" (All) ilnd 2 entries. jf p?; LO'' (A•B). wboll! p is tJ.c •paratioll belween two 

rom,pooollt! A aod B. 

~.3 Identifiers 

Tn addition eo t<kntitterS n.l1e!\dy in SJMUAO. some och.er wentifien (soo Fig 3) were requi~d to 

take into account : 

- by which propo_saJ ~eh smr 't\'ll! domandoo ( •r jdcntiner) 

- the Locatio a Gf a star m 0 .81 sqU3re dl!graes oell.s (!!i:z.e of the f~&d of ''iew nf 1 h~ tell ice). to stlJl1Y 

the !lky d~tribution ( "/Bfl." jdcmtlficlr); 

- tbc Lnus:mM pllocoroctric Kicrumcr fD faciUt:uo the introductWlD of new ph.ot.om.etric dam provided 

by tbo Laus:~nne tcn.m ( "LilY' 1dcntifierl ; 

ioformutioo 11bout <.:ornpooe-nts of dtlublc 11nd multipl( systems Riven b~· tbo Workjn Group on 

OoubJe &. MuJtJplc Stan, Obserovatolrc RovaL de BelgJqUC! (~cco~· &. "CCDM .. identifiers). 
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2.4 r.tusure-mcnts 

F i 'llt'llfJii ami D. MurJn 

INCA Identifier 
Run~ r-.'J In I EM 
ihc JlttJ))OIA] ~t)' 

JUI 3 

1D1L ldcntif'ier 

I Cd1 numbtc m I 0.11 wmber 14 ~~ bl;lt:udf· . m pjll{ti~; Junrllut.l. - u.j 
- 7A lJf 

Yipno S 

•1"' and ·•mu;.· ltlautil'lon. 

tn.:rirnlu.a.l number 
of •hmt In ll•• ..n 

1 

New mc~UTCm~tus, cant~D\ICHul)' Improved, obtllcu~d by ground·b<l~~ obs:en•atioos nnd rnea1ure­

ments or campUIXI ;n the 1ite1'3h118 by ocller ~A•orking grou"' oF' the INCA C..onsortlum are lntrodu.cec.J in 

e"et'3.1 catnlosues. The s•twatioo in ~totler 1~87 is : 

• •pfl'S• 3J\d "pnt' eonmin1ng poojtions :1nd proper .motiOB$ : 181,000 O;od tS9.000 measun:mcnts respec­

llvel~· ; 

- "pJr u.n\1 "vir for phot.omett)' about non~laoo v:ui:JbJe IStae'S : 116,000 ami 12,000 me:uurcmenl! res­

pecdvely : 

- • sir ro~t pa.rametcrt concerning oumeri<:n I rol!S1on simulation : 1,600,000 m • tJremctl.t3 ; 

- "CCIJM" conll!llninl\ <JA~ about doubte- nd multlple st"rl. 

3. N ~W SOfTY( A R I~S 

Apllr~ L'rom the wof'tware!l wrinen liy LIW! C.D.S. stilff, maoy new •Mt~res oporntina c;~11 tfu!l 

lNCA cb.tabase rJrH1 Including 11 1ol~l of 36,000 Pt./l namments lll\1.1 6,000 FORTRAN $l~Ce•nents bave 

been writttn (or ~ year!, to solve different problem!! speciflcfilb' ral~u.ed to tbe et:looration of tne IC, 

thougl1 lhcsc softwat-et ar(! rompntlble with SlMOAD st.ru::turc. 

l.J M11ugemcnt of l)ropo!lals 

This ~tware allows ahe nploratwo of SJMB.AD, widtin a IG a.remi:o rudi\J-1 :uaund each of the 

50,000 !rt3.Js wb:icn were proposed u~ing idcocmert noc reoogoiz.etl by SIM'B.I\0. 

Aootbor scft~te introduces th~ dam. ooooerJ'lins the newt)• recosn~d stnn from Stl\fBAD iotQ 

lNCA . 

3.1. gpd.ating the JNCA dablbasc 

Ne~A' id.cntifi.ers. (W\damcntll (inm and ~B.'S~rernems are 11Pd"'tl)d following •h~ T\'lCOmmoodacitrn:J 

or ESA, INCA ta!lk-kaoder.s. Y>:Ctkios t'..TOUJ)$ roorci.imltoo. 11nd rpcopoS1Clrs. This iJ performed ~~us 3 

C.O S. SIMBAO :sor•wrue ll!l v.:·cfl ns i\C!W softwnrt:~ (L~scribod jn F;R 2. An61h.or sofc~r qUo~-s oorre.:­

tions or lf1e entries in <,i(lublc & multlple sysfem:s.. 

:\ .3 Samvlins MLd !DliUf\H !ltatistlca 

lhe cCfoo:n of thB diff"ueae ·imultntlom oruJ to de>tect 

redundmde:s, soft~A·aros were designod ro l)efform sampl ·s '-ll'ld statistics u ing djfforcnr trumetrlc, 

phruometrk. 1'100 spcctro!.eopk ptmLm~terS, 'fSA priority, et.c. 
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3.4 Plots 

On.pilic &Oftwa.rca were 'VI--r.itten, to quickly f'i&ur~ out the local and global distributi<m of the. 

consider-ell srar:~. figure 4 illustrates Lhe aspec:t of t~ sky distribution or the U3J' J'JtOP<>3ec.l by propcc;a.l. 

*53 ~ Figoro S dl5t>l.a)rs a LOne of 4 square degrees arouod the 502th SULr of propasal 'N53. 
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3.S Edition or the INCA database: 

Ooa important ft'A'Il!C aUows the- editLOo of the d;,uana5e for the tl iffer~1\t TNCA working 

grou~. Severn I rod ltiOJu ha. .,e b~n noccssl111', t:\Ch ono oontui,mg i mprO\'OO ll:lm. for the simulati-on 

group. for srC)UJI.d-be~tl obsei'Vel!, for DA. for Dab RoduCCI In Consorcjll, etc. 

1.6 Reli•billay tests 

lfl order to ~mprt>ve tbe rclinbihty of tbc Inpuc Cal:lloguo, o softwltre 11.11! been designtd to detect 

~ible errors on Mtromctric. photometric iiJid iiJleetiO!ICopic tl.lt11. tuors on cro • 1dtntifatiom 1'1ll~ 

rcdu~~tncles ~ fof =eh star. th c;onsi:n~nc)• or all the datn is te~Led • wlmln each kind of data., 

betwcco difftreru t)'cxs of' d:lt3 (e.g. colour uldex "" spe<:Crlll t)'pe). and betwctn ldentjfiers a.nd (I m. 

4. TECHNICAL ASPECTS --- ----
4.1 st rr 
Apcart rrom the starr or rha other wvr~ing gtoups wflo fli'O\'id('!J lbe n~~ly compiled or u~e-r-.ed 

d.1ta f'or the prcparntion or the lnp,Jt (~ISioguo. Jacientl'IIS, 2 IOf'lwtlrt' ~ngineors, and 4 n~<h~ici31l! D./C 

!l,leciflcnJI)o involved in tht upd:uin,& of &he ll'.C'A cbra.bllSe t th Obose~toir~ de M~\Jdon. 

4.2 Inklrnal structure of the database 

The structure l.s the s:.1me o' th11t of SlMU,\0 : 

- 1 malo flk. CORtn i niog oJI 1 he lbt!l concern ins on& surr : f\m(bment:l.l d:.ta.. Ji!.l or ldentir~~en 
nnd m~wements ; eodl fiold be "1'lnalle ao kqth : 

• J lcientiJi.crs intle~ riles ln order (0 31Low llCCCSI lO :11\ object from ny of ltl idontifie~ : 

- I ooor(hnate bo~es d:lt!l fill! in order to 111low a Quk:l. IIOCC!S.! to 110.rs wht'n jnt~ro~tlna by 

their coordinate~ : 

- the bibltogt'3phirnl L~xt.~ dal3 file Js the SJMBAO ooe: it conllJru the ce~ls or the rcfc:J"Cnc~$ ('or 
the m~•ure~nts. 

41 Coatcnt or t he d3tabuc (Ocwber 1917) 

il:lfS . ~ 14 .ooo : 
identifiers : 2,1 ~5.000 (S4 7.000 •r adcntaft.>n) : 

mea.surel'ntnul : 3,166,000 : 

The IN'CA d.atabtLSe conu_im 153 Mnytes : 

.. 41 M'B •ccs for furwf:uncntu.l c~ca. !lystrm inf(HI~I1on and fret yteS •~erYcd for fllture ugc ~ 

- 63 MDytes for ir!.entificrs nd nlen.'iuroment~ (~ proper to I C'A) : 

- 4'\ MByt6 for tilt in.dox file~ ; 

On a"era&c. ~at"h star i! r~ad J20 Lime!,l~ar uno m<>diricd 12 tim~S/}o :u (soe Fift 6• 

4 .~ .Perform~ 

Tbe perforr1un~s of lht INCA daboo:;e nre slmfJar Co eh e or STMDAD (W~np, , , 1985) · 

- inH:rr<l&:ttloJl by K.1entifler : iostonUtne<H.tS answer in dialogue muJe, llt)Om for the wl.ole 

databn!!e In batch ; 

- int~rrogattc>o b~· ooordiMtes : 2 !et m dblo~uc mode ~ 

-sampling : IMs than S min rot a 1ample requldn the rent,ns or the wftole d:~t:tb:l!le. 
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- "HI.PI)Iarco•: sc:i.enliric· u.,e!l or the INCA (11ll!lb:tsl\", l'won c ., Gdmez. A., Crlro P .• 1t1d volume . 

21S 

• "The tNCA d:ttab:ut~ sub b:tse of Slnlblld". Moria D •• ArttnOY F., 19$S, INCA ColloQuJum 'S;ieplifjc 

uooct1 (I( the lllpu.t catalogue prt'f)alttk>n•. Au»>il. pub ESA SP·llA, P&tTym:an 4 iuroo ods. 

• "Cou&naioll o( the laJMt CKaloctiCI'', C6li~e.t. A- Crifo F ... Mori~! O .. Arenou F .. 1915. L'«7A O:JOct.. 

cniUtO, AU:!ISO$. op.ciL 

• ~Qtloo of lM &!U--b<OI datablldtt SIM8AD". \\'cogs- ~t.., 19IS, INCA Collc:oli.m. AII.UOis., 

oc.cic. 


