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What is Astrophotonics? (quick) 
 
Why use Astrophotonics? (quick) 
 
What technologies that are being developed? 
 
 
 
 

Talk outline 
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What is Astrophotonics? 

We already use it 
 
Simply : The use of photonic technologies in 
astronomy (and vice versa) 
 
It is very much a buzzword 
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So why use photonics in Astronomy? 

Instruments are getting bigger 
 
For the ELT instruments will be around the size of a 
small apartment. 
 
Can split the parts to make smaller more stable and 
add functionality. 
 
This can be done using photonics e.g. cheap, small 
components. 
 
This is not the solution to all problems 

Credit : ESO 
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What are Photonic technologies capable of? 

Nick Cvetojevic 2015 
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What is Astrophotonics 

Adapted from Nick Cvetojevic 2015 

AO 

calibration 
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The Regimes and mode transformation 

Nick Cvetojevic 2015 

AO 

cailbration 
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Modes and Telescopes 

Credit : Nick Cvetojevic 



9 

Modes and Telescopes 
Seeing limit 

~0% 
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Modes and Telescopes 
Diffraction limit 

~80% 
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Can we convert between the two? 

Credit : Nick Cvetojevic 
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Fibers 

Leon-saval et al 
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The integrated photonic lantern 

Thomson et al 2011 
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small apartment. 
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Adaptive optics and wavefront sensing 

Nick Cvetojevic 2015 

AO 

cailbration 



16 

Coherent Fiber Bundles for Multi-object 
wavefront sensing  
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Low Order wavefront sensing using a 
photonic lantern 
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Low order wavefront sensing using 
microlenses and a Multi-core fiber 
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“AO on a chip” 
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Spectroscopy 

Nick Cvetojevic 2015 

AO 

cailbration 
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Hexabundles 
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Single Mode spectrographs – Photonic  Tiger 
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Reformatting Single Mode spectrographs  
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Arrayed Waveguide Gratings for 
spectroscopy 
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Arrayed Waveguide Grating spectrograph – a 
full system 
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Single Mode Spectrographs with XAO 
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RHEA – a single mode Integral Field Unit 
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Interferometry 

Nick Cvetojevic 2015 

AO 

cailbration 
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Beam combiners - Lithography 

MPE website 
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Ultrafast Laser Inscribed beam combiners 
for pupil remapping 
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Taken from Stefano Minardi’s website 

Ultrafast Laser Inscribed beam combiners 
for interferometry 
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Calibration and suppression 

Nick Cvetojevic 2015 

AO 

cailbration 
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Fiber Bragg gratings, suppress the night sky 
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Fiber Bragg gratings – created with Ultrafast 
Laser Inscription 
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Ring resonators for night sky suppression 
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Astrocombs for wavelength calibration 
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Conclusions 

Astrophotonics can improve telescope performance, in the right areas 
 
Lots of technology development going on 
 
We will hopefully see the results in the near future 
 
Plenty of new technologies to explore 


