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* Historic examples of sample bias
* Gala detection limits

* Your own selection

* Gala’s Intrinsic completeness

* RVS example using mock data
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Volume-complete sample

* Hipparcos 100 pc sample
* 10 mas, 2 mas uncertainty
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Gala detection lImits
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Gala detection lImits

Measurement with uncertainty

L True Galaxy HGaia Catalogue}




Gala detection lImits

Measurement with uncertainty

L True Galaxy HGaia Catalogue}

- Brightness limitation

- Data transfer limitation
- Scanning law

- Contrast sensitivity




Magnitude distributions
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Gala Magnitude [Imit .

GDR2all: Gmaglimit

16.8 mag_limit (hp level 7) 21.4



Contrast sensitivity
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Your own selegtion

~100 bin stars 1.6 bln sources usually much less

L True Galaxy HGaia Catalogue} { Your sample J




Your own selegtion

~100 bin stars 1.6 bln sources usually much less

{ True Galaxy HGaia Catalogue} { Your sample }

- parameter availability
- quality cuts
- specific stellar tracer




ApPsSIS completeness

» Stellar parameters up to 17th Gmag
» Teff, A G
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A Gromplelagess

GDR2 APSIS A_G completeness
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Photometry cut



Pnotometry cut

0.0154886 comp leteness 0.548943
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Specific stellar tracer



Specific stellar tracer




Specific stellar tracer

0.25 . . T T 1
- = Global SFR

0.20

0.15

0.10

relative distribution

0.05

0.00

age in Gyr

| = Red clump
| = Old main-sequence



Specific stellar tracer

- = Global SFR

= " = = Local SFR
E
2 0.15
H
g | o emmmmm—aa
EO:LO'— -"'""--—--_-::-:-
E .-'__.--!"' ) ) .
[«P] =

0.00 ~ !

12 10 8

| =™ Red clump
- Old main-sequence

* Age distribution of red clump stars,
create your own using: https://bit.ly/2W1y53S

 Example Chempy application: https://bit.ly/2MIiEnI



Specific stellar tracer
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Catalogue's Intrinsic completeness

L True Galaxy HGaia Catalogue}
{ZMASS Catalogue}



https://bit.ly/2W1y53S
https://bit.ly/2MliEnl
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* From independent measurements

- Short time in between
* Only in sufficiently small bins of: N

- Magnitude

- Colour

- Position

NG = PGN CG' — W — N
NGT:PGPTN CT_WZN
Slide from Ronald Drimmel G




Calaloglle s INCEIREEE COME eeliess

* From independent measurements
- Short time in between

* Only in sufficiently small bins of: N
- Magnitude
- Colour
- Position

* Problems:
- Crossmatch

- Colour-transformation
- Spurious sources (ruwe)
- Duplicated sources

N Ngp
- https://github.com/jan-rybizki/gdr2_completeness NG — PGN CG — W —_ N_
N = PN T

T Ny N
T GT
NGT:PGPTN CT=_=_

Slide from Ronald Drimmel N NG



Completeness of stellar encounters
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Credit: NASA/Penn State University



Completeness of stellar encounters

Distance (Light Years)
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Completeness of stellar encounters

Encounter diagramm (1995 stars) LMA
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Completeness of stellar encounters

Encounter diagramm (1995 stars) LMA
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https://commons.wikimedia.org/w/index.php?curid=15486327
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« 3550 < Teff [K] < 6900

3.7 mio stars dgown to G=12.5 5.5 mio stars down to GRVS=12



Mock observables




Mock observables




Mock observables

N A
{ True Galaxy >LGaia Catalogue —L RVS sample }
J J

20.7 G 12.0 G_RVS

%esancon modeH GDR2mock H RVS sample }

No cut here
RVS sample
complete




Mock observables

: A b Stars coming

True Galaxy Gaia Catalogue RVS sample within 5pc and
4 J y +- 5 Myr
20.7 G 12.0 G RVS Calculate perihelion

time and distance

Stars coming
Besancon model GDR2mock RVS sample within 5pc and
+- 5 Myr

No cut here _
RVS sample Stars coming
complete W'tT”55II\34C and

- yr

https://github.com/jan-rybizki/Gaia_data_analysis HGSFP2018/blob/master/notebooks/Day%203.ipynb



Completeness

completeness is: 16 percent
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* Your selection should not depend on unobserved
data



SlUmimaty

* Your selection should not depend on unobserved
data

* Try to incorporate your data selection into your
forward model and compare in the space of
observables



SlUmimaty

* Your selection should not depend on unobserved
data

* Try to incorporate your data selection into your
forward model and compare in the space of
observables

* You can/should do your inference on mock data



Resources

» Spectroscopic surveys
http://arxiv.org/abs/1902.10485

* Extinction effects on Selection function
https://arxiv.org/abs/1509.06751

* Application for TGAS
https://arxiv.org/abs/1704.05063

» GDR2 completeness and selection
https://github.com/jan-rybizki/gdr2 completeness



Resources

« GDR2mock catalog (TAP queries, like DR2)
https://arxiv.org/abs/1804.01427

 FIRE simulation and mock observables
https://arxiv.org/abs/1806.10564

 AuriGaia simulation and mock observables
https://arxiv.org/abs/1804.08549

* Equation 2 and 3 give GRVS from G and GRP
https://arxiv.org/abs/1804.09365

 GAVO Gaiadr2.light contains GRVS and ruwe



Thank you for your attention



http://arxiv.org/abs/1902.10485
https://arxiv.org/abs/1509.06751
https://arxiv.org/abs/1704.05063
https://github.com/jan-rybizki/gdr2_completeness

lgnorability condition

Selection effects are ignorable if:

* The posterior for the parameters of interest can
be written strictly in terms of the observed data

equivalent to:

* The prior distribution for ¢ is independent of the
prior distribution for all other parameters.

» Selection does not depend on unobserved (or
potentially unobserved) data

http://arxiv.org/abs/1901.10522


https://arxiv.org/abs/1804.01427
https://arxiv.org/abs/1806.10564
https://arxiv.org/abs/1804.08549
https://arxiv.org/abs/1804.09365
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