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GRAVITY: Observing the Universe in Motion 
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GRAVITY: Observing the Universe in Motion 



Setting the Scale – just to scare … 
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Phase Referenced Imaging & Astrometry 
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Phase Referenced Imaging & Astrometry 
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GRAVITY Astrometry & Imaging 

Beam Combiner 
IR Adaptive Optics 

Adaptive Optics 

Adaptive Optics 
Adaptive Optics 

Metrology 

Metrology 
Metrology 

Metrology 

Metrology 

Metrology 

Metrology 

Metrology 

Beam stabilization 

Beam stabilization 
Beam stabilization 

Beam stabilization 

Beam stabilization 

Beam stabilization 
Beam stabilization 

Beam stabilization 



Adaptive Optics 

Wavefront-Sensor 

Interferometric Beam 

PRIMA Star Separator 
Light from 
telescope 

Brander, Hippler et al., Clenet et al. 2010 



SELEX / ESO development of Infrared  
Avalanche Photo Diode array: 

Adaptive Optics and Fringe Tracking Detectors 

Finger et al. 2010 

2.75 e- @ 5.8 ms 

Brander, Hippler et al., 
Clenet et al. 2010 



Beam Combiner Instrument 
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Haug, Thiel et al. 

Guiding system 



Single Mode Instrument 

Fluoride glass fibers (OHANA) 
• optimum throughput in K-band  
• possibility to measure in unpolarized light = sensitivity  
Perrin, Perraut, Jacou et al. 
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Fiber control 

Perrin et al. 



Integrated Optics 
Optical equivalent of 
electronic integrated 
circuits 

Jacou et al. 
2010, 
Perraut et al. 

Visible laser 



Integrated Optics 

Jacou et al. 
2010, 
Perraut et al. 
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Spectrometers 

Straubmeier et al. 2010 



Fringe Tracker – Kalmann Control 

Menu, Choquet , Fedou, 
Dembet, et al.  



Fringe Tracker 

Choquet 
et al. 2010 

Fringetracking 
testbed @ LESIA 

Lab data 



Narrow Angle Astrometry 
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Interferometric Astrometry 

10 µas 500 µm 

5 nm 



Interferometric Baseline 

Lacour et al. 



Interferometric Baseline 

Lacour et al. 



Narrow Angle Baseline 

Stable realization of the 
narrow angle baseline 

Calibration of the narrow 
angle baseline 

Lacour, Kervella et al. 

500 µm 



Interferometric Astrometry 

Lacour et al. 



Pupil Errors 
For perfect tip-tilt correction 

For simultaneous tilt error 



Interferometric Astrometry 

Lacour et al. 



Align your fibers (angles) well, and actuate both pupils with the same actuator 
-> Telescope pointing error / common tip/tilt does not hurt too much 

Interferometric Astrometry 

Lacour et al. 

Acquire well, and actuate tip/tilt of both fibers with same actuator 
-> Pupil error does not hurt too much 

Control pupil such that fiber pupils are fixed on metrology reference 
Minimize Tip/Tilt and guiding errors 



Tilt Control 
Atmosphere VLTI Tunnel 

Pfuhl et al., Amorim et al. 2010,  

Acquisition and 
guiding camera 



Pupil Control 
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Amorim et al. 2010, Pfuhl et al. 
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Fibercoupler 

Tip-Tilt-Piston-Actuator 

Pupil-Actuator 

X,Y,Z Stages 

Rotation Stages 
Shutters 

Pfuhl et al. 2010 



Laser Metrology 

Rabien et al. 2008, Bartko et al. 2010, Gillessen et al. 



GRAVITY Key Figures 

Fringe Tracking:  
• UTs: K~10 mag 
• ATs: K~7 mag 

Milestones: 
• Final design in 2011/12 
• Installation at the telescope in 2014 

Astrometry:  
• few 10 µas in 5 minutes 

Interferometric Imaging:  
• UTs: K~16, ATs: K~13  in 100s 
• SNR(V) = 10 for visibility 
• σ(φ) = 0.1 rad for referenced phase 



Thank you very much for 
your attention 
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