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THEMIS (Rayrole et al. 85), the French 1-m class solar telescope, has benefited from profound
renovations and modification of its light path over the last 10 years (Gelly et al. 16). Thanks to a
state-of-the art solar adaptive optics, THEMIS observations can now reach the diffraction limit at
0.15”, enabling to resolve details on the scale of 100 km on the Sun. THEMIS spectro-polarimetric
mode has also been renewed, providing unprecedented observations by THEMIS

• “Classical” single-deformable mirror (DM) AO
• TAO uses innovative wavefront sensing and

mirror commanding concepts (Tallon et al. 22,
Thiebaut et al. 22)

• Specifications
– 76 sub-aperture Shack-Hartmann WFS
– Optical-path-compatible 16mm DM
– 97 actuators on DM
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• TAO started from scratch in 2016   
 first light in December 2020
‒ Closed AO loop on the Sun 
‒ Real time correction (RTC) 

running in CPU at 1250 Hz

• With TAO, THEMIS is reaching 
its theoretical diffraction limit,
of ~0.17” at λ ~650 nm !
– resolution on the Sun: ~125 km 
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• Superimposed dual-beam with beam exchange
– F1 : Polarization analyzer + double Savart plates
– Wollaston prisms ahead of spectral cameras

• THEMIS remains strongly a              
polarization-calibration-free telescope

Recent highlights

Multi-fov Broadband Image (red continuum) + 
Knox Thmompson image reconstruction of 
NOAA 13354 (2023/06/26)

Broad band (red cont.) + Knox-
Thompson image reconstruction 

In the spring of 2026, a new synergic instrument is going to be installed and commissioned at THEMIS, the
upgraded Italian spectro-imager “Interferometric BIdimensional Spectrometer (IBIS 2.0, Ermolli et al. 24)

https://www.themis.iac.es

• New AO-compatible optical path
– new transfert optics and new derotator

Image-reconstructed MTR2 scan of prominence at limb

BBI (left) and image-reconstructed MTR2 scan (right) of flaring AR

https://www.themis.iac.es/
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