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Where we are





2-m Ritchey-Chrétien-Coudé Telescope





              16 m                       Focal length            5.6 m 
              f/8              f ratio               f/2.8 

0.17 arcsec/px          Scale (1 px = 0.0135 mm)          0.50arcsec/px             

FoReRo2



FoReRo2: Modes of Observations 

•  Broadband imaging  
•  Narrowband imaging  
•  Long slit spectroscopy 
•  Fabry-Perot imaging 
•  Imaging and spectro-polarimetry







Stokes vector

Ideal Polarimeter



Real life polarimeter



Real life polarimeter



Real life polarimeter



Polarimetry – Beam swaping



Polarimetry – aperture choosing



Standard stars



Standard stars



Polarimetry of (3200) Phaeton
Devogèle, M., et al., MNRAS 479, 3498–3508 (2018)



Polarimetry of (3200) Phaeton
Borisov, G. et al., MNRAS 480, L131–L135 (2018)



Polarimetry of (3200) Phaeton



Polarimetry of (3200) Phaeton
Taylor P. A., et al., 2018, 49th Lunar and Planetary 
Science Conference, The Woodlands, Texas, 
USA, LPI Contribution No. 2083, 2509

Surface features are subtle at the 75-
meter resolution of the Arecibo radar 
images, barring two prominent features: 
a concavity near the equator and a radar 
dark feature near one of the poles. Figure 
1 shows the dark feature that may be a 
polar crater or a relatively flat region 
compared to the local topography.



Polarimetry of the dust  
in the comet 103P/Hartley 2



Results

Rayleigh scattering  
from single particle  
with Pmax=1  at 
α=90O



Polarimetry and spectropolarimetry  
of comet C/2013 R1 (LoveJoy)

Date r, AU Δ, AU Phase, O Obs. mode

20 Dec 2013 0.8132 0.8562 72.2 High resolution spectroscopy

21 Dec 2013 0.8123 0.8765 71.1 High resolution spectroscopy

22 Dec 2013 0.8118 0.8965 70.1 High resolution spectroscopy

23 Dec 2013 0.8118 0.9161 69.1 High resolution spectroscopy

24 Dec 2013 0.8122 0.9355 68.1 High resolution spectroscopy

29 Dec 2013 0.8210 1.0305 63.0 Imaging polarimetry

30 Dec 2013 0.8240 1.0495 62.0 Gas and dust coma imaging

31 Dec 2013 0.8275 1.0675 61.0 H2O+ tail imaging

03 Jan 2014 0.8405 1.1205 58.1 Spectro-polarimetry

04 Jan 2014 0.8455 1.1375 57.2 Spectro-polarimetry

08 Jan 2014 0.8631 1.1865 54.6 Gas, dust & H2O+ tail imaging



Polarimetry and spectropolarimetry  
of comet C/2013 R1 (LoveJoy)
● Imaging polarimetry

● Wollaston prism
● Dichroic beam splitter
● Blue continuum (BC) at 443 nm – filter IF443
● Red continuum (RC) at 684 nm – filter IF684

● Beam swapping technique



Polarimetry and spectropolarimetry  
of comet C/2013 R1 (LoveJoy)IF443 IF684

Aperture size 33x103km

18.81±0.0217.01±0.09



Polarimetry and spectropolarimetry  
of comet C/2013 R1 (LoveJoy)

BC: IF 443nm

RC: IF 684nm



Polarimetry and spectropolarimetry  
of comet C/2013 R1 (LoveJoy)

RC: IF 684nm

Enhanced dust 
coma structures



Polarimetry and spectropolarimetry  
of comet C/2013 R1 (LoveJoy)

RC: IF 684nm

Dust reddening 
Color map



Polarimetry and spectropolarimetry  
of comet C/2013 R1 (LoveJoy)
● Spectro polarimetry

● Long slit & Grism 300 lines/mm
● Wavelength coverage – 450 – 900 nm

● Beam swapping technique
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Polarimetry and spectropolarimetry  
of comet C/2013 R1 (LoveJoy)



Polarimetry and spectropolarimetry  
of comet C/2013 R1 (LoveJoy)



With better instrumentation  
and  

collaboration  
to better science!

Thank you for your attention!


