
Gaia: the 1st  
data release 
 
 
 
by Elena Pancino 



Gaia astrometry 

E.#Pancino#–#Stockholm#–#Gaia#Challenge#Workshop#2016#

Pleiades(

errors(~(a(few(mas! errors(~(0.621(mas(
V<12(mag!

errors(~(20(!as(–(0.6(mas(
V<20(mag!



Astrometry Principle 
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Three instruments 

V<20%mag%
R~100%

V<16%mag%
R~10000%

� White%light%(G5band,%V<20%mag)%
� astrometry,#mmag#photomety#

� Blue%and%red%dispersed%images%%
� parameters,#(BPDRP)#color#

� CaT%spectroscopy%(V<16%mag)%
� RV,#parameters,#abundances%
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http://gea.esac.esa.int/archive#

First%data%release%DR1%(14%Sep%2016)%
� Position%(",#)%and%G%mag%for%~90%%of%the%stars%
� G%light%curves%for%variables%at%the%Ecliptic%poles%
� 5%p%solution%(",%#,%$,%%",%%#)%for%TGAS%(V<12%mag)%

Second%data%release%(Q4%2017)%
� 5%p%solution%(",%#,%$,%%",%%#)%for%90%%of%the%stars%
� G,%GBP,%GRP%–%magnitudes%and%colours%
� RV%for%90%%of%the%bright%sources%(V<16.2%mag)%

Following%data%releases%(roughly%yearly%<%2023)%
�  Increasing%#%and%type%of%objects%
�  Increasing%#%of%data%products%
�  Increasing%#%of%transits%per%object%
�  Increasing%overall%quality%of%measurements%

Gaia data releases 

E.#Pancino#–#Stockholm#–#Gaia#Challenge#Workshop#2016#



Expectations 
DR1! DR2! DR3! DR4! DR5!

Five!parameter!solution!for!Tycho<2!Sources!(2x106)! X!

Positions!and!G<band!magnitudes!for!well!behaved!sources! X!

Light!curves!for!~3000!variable!stars! X!

Five!parameter!solution!for!well<behaved!sources! X!

Integrated!BP/RP!photometry! X!

Mean!radial!velocities!for!objects!showing!no!radial<velocity!variation! X! X!

Orbital!solution,!system!velocity,!5par.!solution!for!binaries!with!well!covered!periods! X!

Object!classification!and!astrophysical!parameters! X!

BP/RP!spectra!and!RVS!spectra!for!‘well!behaved!objects”! X!

Variable!star!classification!and!epoch!photometry! X!

Solar!system!results! X!

Non<single!star!catalogue! X!

Full!astrometric,!photometric,!and!radial<velocity!catalogues;!!
all!available!variable<star!and!non<single<star!solutions!

X!

Exo<planets!list! X!

Source!classifications!(probabilities)!plus!multiple!astrophysical!parameters! !X!

All!data,!including!GB!data!acquired!for!calibrations! X!
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Courtesy:(Randich#



GDR1 – ID card 

E.#Pancino#–#Stockholm#–#Gaia#Challenge#Workshop#2016#

� %Some%statistics%of%DR1%
� ~1.2%109%sources%released%
� ~2%106%TGAS%sources%
� 93635%Hipparcos%stars%
� ~3000%variable%stars%

� Source%filtering%on%quality%
� On%errors,%not%measures%
� Filtering%is%not%perfect%

� Duplicates%
� Flagged%and%removed%
� Lower%quality%
%

Gaia#collaboration,#Brown#et#al.#(2016)#



GDR1 – Performance 
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� %DR1%specific%properties%
� %Parallax%errors%roughly%
invariant%with%magnitude%
� %Error%correlations:%
covariance%is%essential%
� Systematic%error%of%
about%±0.3%mas%

� Mitigated%naturally%in%the%
next%Gaia%releases%
� %Cannot#average#to#reduce#
errors#–#important#!#

Gaia#collaboration,#Brown#et#al.#(2016)#
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GDR1 - TGAS  
Tycho<2!–!Gaia!Astrometric!Solution(14!Sep!2016)!
� 2!million!stars!(V<12.5)!
� Proper!motion!dominated!by!Tycho!
� Parallax!dominated!by!Gaia!
� Systematic!effects!up!to!0.3!mas!

Courtesy:!Lammers/Lindegren%



GDR1 - EPSL 
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� Faint%Cepheids%
� 599%
� 43%new%

� RR%Lyrae%%
� 2595%
� 343%new%



GDR1 - Pleiades 
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GDR1 – navigation   

Thank you!%


