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■GAIA is a scanning mission operating between 2012/2013 and 2018

no pointing, no change in the schedule, uniform coverage of the sky

■Simultaneous astrometry, photometry and spectroscopy 

■Astrometry (V < 20) - MAIN TARGET:

completeness to 20 mag: 109 stars

parallax accuracy: 7 µas at <10 mag; 12–25 µas at 15 mag 100–300 µas at 20 mag

■Photometry (V < 20):

broad-band “G” filter - 8–20 mmag at 15 mag

low-dispersion spectro-photometry

■Radial velocity (V < 16.5–17):

<1 km/s at 13-13.5 mag and <15 km/s at 16.5-17 mag

Gaia in brief
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Sampling characteristics 
(scanning law)
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• Two telescopes - time between subsequent FoVs: 106.5m

• Time between successive scans: 6 h

• Field revisited every ~50 days

• Each object measured ~80 times (200 at the nodes)

Saturday, 22 January 2011



Lukasz Wyrzykowski, IoA Cambridge UK Microlensing with Gaia satellite

Gaia’s Focal Plane
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• Chip transit: 4.4s
• Field transit (9 astrometric CCDs): 40s
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Timeline for the data flow

16h 8h visibility
backlog real time acquisition Gaia

transmission MOC

transmission SOC

0 24one operational day

d-1 d d+1

48

Initial Data Treatment

First Look

Alerts

Science Alerts (Cambridge)

Figure courtesy Francois Mignard, 
updated by LW

Madrid, Spain

Astrometry (50 mas) (100 µas)Astrometry

Alerts
photometry astrometry

Saturday, 22 January 2011



Łukasz Wyrzykowski, IoA Cambridge UK Microlensing with Gaia satellite

Potential Triggers

Supernovae

NEW THINGS??

Microlensing events

FU Orionis and similar

R Coronae Borealis

M-dwarf flares

GRBs optical counterparts

Asteroids

Be stars

Classical novae
Dwarf novae

Lensed supernovae
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Photometric Microlensing Events
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• 7500 events expected to occur during the 5-year of mission over the whole sky

• >3000 events expected towards the bulge, but many lost due to crowding

• Baade’s Window observed more frequently (special arrangements)

• photometric alerts expected on 1000+ events

• one field event detected so far
GSC3656-1328 (Gaudi 2007)
11 mag field star at 1kpc

• apart from photometry, there is also
low-dispersion spectroscopy available
immediately - lower false-alert rate
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Gaia DPAC: CU5-DU17 GAIA-C5-TN-IOA-LW-001

Figure 1: OGLE’s microlensing events as would have been observed by Gaia. Red points
indicate the data points taken during the actual event. Shown are events with the number of data
points during the event more than 20.

Technical Note 8

Gaia DPAC: CU5-DU17 GAIA-C5-TN-IOA-LW-001

It is visible that for events with tE > 30 days the detectability increases significantly: out of
640 such events 564 (88%) were observed by Gaia at least once.

Figure 5: Time-scale and amplification of detected (black) and non-detected (red) events.

4 Conclusions

The simulations of Gaia observations of the OGLE microlensing events from years 2002-2005
have shown that for most events at least few data points can be collected. Number of points

Technical Note 12

OGLE-III events “observed” by Gaia
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Towards the bulge most events with tE>30d will have at least one Gaia measurement
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Detection efficiency before the peak
tE=15 days tE=30 days

tE=60 days tE=100 days
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Astrometric Microlensing Events
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• Gaia is predominantly an astrometric mission with unprecedented resolution

• astrometric accuracy: <50 µas at <14mag, 400µas at 18mag

• astrometric microlensing has optical depth τ ~ 10-5 towards the bulge

• astrometric microlensing events last 2-3 times longer than photometric (start earlier!)

• 15,000 astrometric events expected to occur during 5 years of the mission

• mainly those with nearby or massive lens detectable (Belokurov&Evans 2002)

• Alerting astrometric system possibly in place from 2014/2015

Path of the source
with annual parallax,
proper motion
and with/without 
microlensing deviation

Belokurov & Evans 2002
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LMC
Bulge

SMC

Gaia with follow-up can do better!
• Only ~50 data points in the bulge

• a bit better for LMC/SMC (~80)

• Among 15,000 astrometric and 7,500 
photometric events only a fraction suitable for 
measuring mass of the lens with Gaia alone

• FOLLOW-UP: alerts released via SkyAlert.Org 
and VOEvent

• around 1000 masses to be measured with the 
follow-up

• errors on parameters decreased by factor of 10

• astrometric deviation starts earlier than 
photometric - enough time to prepare follow-up

• photometric microlensing alerts can have very 
low threshold to assure high detection efficiency

• CVs and other contaminants classified prior the 
alert thanks to immediate spectra

OGLE events
sampled with
Gaia sampling
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Microlensing Events
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★masses of hundreds of lenses - local mass function
★massive stellar remnants (BHs, NSs)
★microlensing extrasolar planets over whole sky

+ existing 
   follow-up 
   network

ground-based only detections

photometry

astrometry

space parallax

alerts

LEGEND
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http://www.ast.cam.ac.uk/
research/gsawg/

Saturday, 22 January 2011

http://www.ast.cam.ac.uk/research/gaia_sawg/
http://www.ast.cam.ac.uk/research/gaia_sawg/
http://www.ast.cam.ac.uk/research/gaia_sawg/
http://www.ast.cam.ac.uk/research/gaia_sawg/


Gaia Alerts Verification 
and Follow-up Workshop

Preliminary advert

Institute of Astronomy
University of Cambridge

June 2011

more details on Gaia Science Alerts WG wiki:

http://www.ast.cam.ac.uk/research/gsawg/
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