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TIGRE and other robotic telescopes 

Uwe Wolter 
  

Hamburger Sternwarte,  

Hamburg University 

Hamburg  --  December 2016 

(wikimedia) 
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Outline 

  

• Spectroscopy robots -- an overview 

 
 

• Stellar active regions – what you always wanted to know … 
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Robotic observatories all over the world 

(www.astro.physik.uni-goettingen.de/~hessman/MONET/) 
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Robotic observatories 

○ MONET N+S (1.2 m, Texas, USA + SAAO) 

○ SONG (1.0 m, Tenerife) 

○ SpectraBot (1.25 m, Indiana USA ) 

○ STELLA I (1.2 m, Tenerife) 

○ Tenessee Spectroscopic Survey Tel. (2.1 m, Arizona, USA) 

○ TIGRE (1.2m, Guanajuato, Mexico) 

(Wikipedia 2016 December) 

(www.astro.physik.uni-goettingen.de/~hessman/MONET/) 
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TIGRE and STELLA 

TIGRE - HEROS STELLA - SES 

3500 - 5600 A 

5800 – 8800 A 

3880 – 7200 A 

(- 8820 A) 

R = 20000 
(15 km/s) 

R = 55000 
(5.5 km/s) 

21° N   2300m 28° N   2400m 

V = 10 mag    1800 sec  

 S/N 100 
Weber, Granzer, Strassmeier 

 & Woche 2008, SPIE 7019 

   STELLA‘s Key Science Projects 
  

    Time-series Doppler Imaging (T. Carroll+) 

 e.g Künstler+ 2015, Spot evolution on the red giant star XX Triangulum. A starspot-decay analysis … 
  

    The STELLA Open Cluster Survey (S. Barnes+) 

 e.g. Strassmeier+ 2015, Stellar rotation, binarity, and lithium in the open cluster IC 4756  
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Up to 2014 see also http://www.aip.de/en/research/facilities/stella/publications 

STELLA‘s publications  (ADS Bumblebee) 

Missing:  e.g. Sablowski+ 2016, AN 337,  

 Comparing modal noise and FRD of circular and non-circular cross-section fibres  
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TIGRE‘s publications  (ADS Bumblebee) 
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„Great is the power of steady misrepresentation“ 

XX Tri (K1 III + K V, V= 8.4 mag  P= 24 days) – 2006/7 vs. 2011/12 
  

(Künstler, Carroll & Strassmeier 2015, A&A 578) 

(wikimedia) 

Active region evolution 
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„As fast as thou shalt wane, so fast thou growest “: 
  

The ephemeral nature of active regions 

CoRoT-2 

… a typical example? 
   

Wolter, Schmitt+ 2008 

Huber+, 2009 

Schröter+, 2011 

Czesla+, 2012 
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„There must be more to life than starspots“ 
  

Doppler tomography -- including the upper atmosphere 

BO Mic  (Speedy Mic) 

Wolter+ 2008, 

Günther+, 2013, 

Lalitha+ 2013 

Wolter+ 2014 
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„It‘s a long way to the top“ 
  

The persistent enigma of polar spots  

HR 1099 1981-92 

  (Vogt, Hatzes et al. 1999, ApJS 121) 
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Publications titled 

„Polar spot“ (ADS) 

Why rapid rotators have polar spots 

(Schüssler & Solanki 1992, 

 A&A 264) 

“.. a spot which essentially 

 straddles the pole” 

BY Dra, HR 1099  

(Vogt 1981, Vogt & Penrod 1983) 

(wikimedia) 

abstract: „polar spot“ 

(ADS) 
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• Few robotic observatories focus on 

  high-resolution spectroscopy 
 

• STELLA‘s science concentrates on long-term 

  Doppler imaging and open cluster surveys  
  

Conclusions 

(wikimedia) 

 

 

•  How do active regions ‚work‘ ? 
  

•  What about polar active regions? 
 

 

• What will we, TIGRE, focus on, say, 2017 to 2022 ? 
 

(wikimedia) 

 

(wikimedia) 
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APPENDIX 
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STELLA / SES Spectroscopy 2006 - 2012 

Ongoing programs (as of 2/2012) 
www.aip.de/stella/wwwui/users.php 

Refereed science publications 
    

2010: 

•   SbI-detection and orbit of HD 1 

•   DI and activity of 31 Com 

•() Abundance spots and magn. fields 

       of AR Aur (HgMn eclipsing binary) 
  

2011: 

•   Capella‘s orbit revisited 

•   Binary Orbit and chromospheric 

     emission variations of HD 123351 

RV 
  

• Binaries: Short period eclipsing etc. 

• White dwarf binaries (?) 

• Hyades membership 

• δ Scuti variables 

• Cepheids 

Balmer lines 
  

• Variations in metal-poor stars 

•        ~            CP-stars 

•        ~            OB-stars (short-term) 

• Hot star mass loss 

Doppler Imaging 
  

• Candidate searches 

• Simultaneous with „large facilities“ 

• Long-term spot evolution  

Miscellaneous 
  

• GRB follow-up  (incl. ToO) 

• CP-stars (Chemically peculiar) 

• Zeeman splitting 

• Convection in giant stars 
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Line profile deconvolution –  LSD, pLSD, sLSD, iLSD, … 

„Least-squares-deconvolution“ 

pLSD (Reiners & Schmitt 2003, A&A 412) 

LSD (Barnes 2004, MNRAS 348; 

    Donati et. al 1997, MNRAS 291; 

    Rucinski et al . 1992, AJ 104) 
iLSD (Khochukhov et al. 2010, A&A 524) 

sLSD (Wolter & Schmitt 2005, A&A 435) 
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DI: Evolution of starspots 

BO Mic  (Speedy Mic) 

(Wolter & Schmitt 2005) 

CoRoT 2 

(Huber+ 2010) 


