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Two robotic 1.2m telescopes 
for Stellar Activity

• Robotics & Control 
• Telescopes
• SES and WIFSIP
(STELLA Echelle Spectrograph & 
Wide-Field STELLA Imaging Photometer)

• First data



  

STELLA-I
1.2m, f/8, 2 Nasmyth foci
One instrument:
WIFSIP (as of late 2009)
Currently SES since 2006

STELLA-II
1.2m, f/12, prime focus
One instrument:
SES (as of early 2010)



  

Core-science

SES key-science project
Time-series Doppler imaging of stellar 
surface structure

WIFSIP key-science project:  
„The STELLA Open Cluster Survey“
The rotation evolution of low-mass stars



  

Robotics & Control



  

STELLA Control System (SCS)



  

SCS messaging concept



  

Timeline



  

Picks target according to actual conditions. 

Runs in real-time.

Allows easy reaction to weather changes.

Used on most commercial robotic systems.

STELLA approach: split evaluation of merit

1) Hard constraints: 
must always be fullfilled during the predicted observing time

1) Modified merit function:
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Dispatch scheduling

..... tsj for long-time, gi for short-time behavior



  

Timeslots ts available

Pick at tat

Pick not earlier

Periodic pick
Phase coherent



  

Gains g available

Constant priority
Group tolerance

Airmass

Observing 
window



  

Example schedule 
(13 continuous nights in Feb. 2009)



  



  

Cloud predictor 
Relation between H(%) and p(mbar)



  

All-sky camera

A „cloudy“ night

and a clear night 
with a bolide



  



  

Building constructions



  

Spring 2003



  

Spring 2006



  



  

Electronics room; view from 
front side (12/2005) 

M.Weber



  

Non-Standard Robotics Problems 



  



  

STELLA data & control center
at AIP in Potsdam-Babelsberg



  

STELLA data & control center at AIP



  

Telescopes



  

F1
SES

F2
WIFSIP-I

STELLA-I
Home of WIFSIP.
First light with SES.

1.2m f/8 Cassegrain
2 Nasmyth foci

Automatic M3



  

Arrival in Tenerife  15.11.2004
Teide Observatory 



  



  



  



  STELLA-II electronics SES heater and fiber agitator



  

Guiding CCD

Fiber
coupling

ADC/
field corrector

Engineering
eyepiece

Calibration
light

Mirror

Grey beam splitter (4%)

Field lens

From 
telescope

F/8

Pinhole

Reflecting 
surface

STELLA-I  F1 SES AG unit
Optical layout Fiber coupling

SES AG unit  
automatic aquisition and focusing, fiber coupling



  

4.6.2005
Arrival in Tenerife



  

14.12.2005
Exchange of CCD and 
reassembly



  

SES AGU fiber realignment with stabilized Laser unit (shown)
29.11.2007



  

Projected fiber core

Individual pointing 

Pre-set target position

STELLA-I SES AG unit  
Guiding example from 2009



  

1.2m telescope by Halfmann Teleskoptechnik 
Successfull  acceptance on 3.11.2005

STELLA-II
Final home for SES

M1

Focus

Only one focus = prime focus



  

3.11.2005



  

Main mirror cell for 1.2m 1:10 M1 with 20 radial and 18 axial 
support points designed by AIP & Roschiwal+Partners

Manufactured by Halfmann / Nov.05



  STELLA-II arrival in Tenerife  13.12.2005
Teide Observatory 



  

Oil pump M1 mirror cell

2xSTELLA M1 mirror



  

Prime focus unit



  
10/2008



  

Instrumentation



  

SES
STELLA
Echelle
Spectrograf



  

SES Lab Tests
Fiber fed, bench mounted, R=55,000
390-850nm fixed format, E2V 2kx2k CCD, order gaps >740nm



  05.2005



  



  

4.6.2005. Assembly in Tenerife
M. Woche



  
First-light version. R=55,000, 380 - 870 nm, E2V 2kx2k CCD.
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AIP
First starlight for SES
9. September 2005

α Tau, K5III, 10-sec, 
no ADC, no guiding, 
not fine-aligned SES yet,
no agitator, test fiber

λ λ 430-985nm, 72 orders
R=25,000 (w 100µ  fiber)
rms vr=440m/s (560nm)



  

The automated STELLA-SES data reduction pipeline



  

The automated SES data analysis pipeline ASPEX

Teff, log g, ξ

Log N (X) in 
units of H/H(sun)

...with full error propagation analysis



  

Upgraded SES specs
R=55,000 (2pix), 50μm fiber;  
390-870nm, fixed format.  
With STA 4kx4k CCD no order gaps.
Increase in sensitivity overall factor ≈ 4

SES upgrade: fall 2009 

New camera
New cross disperser

New CCD & 
new controller

New silver coating
on collimator

New telescope!



  

Wide-field STELLA imaging photometer
(WIFSIP)

Specs
22´× 22´ FOV, 0.3´´/px;
single 4k × 4k CCD with
AIP-Magellan controller; 
Peak QE≥ 95%; 
17 filters: uvby, UBVRI, 
Hα  and Hβ , Sloan ugriz; 
High-speed Bonn shutter; 
Off-axis guiding and 
automatic focusing. 



  Filter wheel



  

Integrating WIFSIP
at AIP 
(12/2007)



  

STA/Lesser 4096x4096 CCD



  

4kx4k cameras 40962 15µ m CCD

Controller boards

dewar
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Temp = -100C

Performance at -100C
Amp 0
Parallel CTE – 1.000003 Serial CTE – 0.999988
Gain – 6.03 µ V/e Read noise – 4.20 e
 
Amp 1
Parallel CTE – 0.999993 Serial CTE – 1.000005
Gain - 5.77 µ V/e Read noise – 3.48 e
 
Amp 2Parallel CTE – 0.999994 Serial CTE – 1.000008
Gain – 5.63 µ V/e Read noise – 2.90 e
 
Amp 3
Parallel CTE – 1.000003 Serial CTE – 0.999987
Gain - 5.25 µ V/e Read noise – 2.74 e

4kx4k CCD 
performance

Magellan-AIP controller:

QE peak at 95%@400nm
        60%@800nm &
        70%@350nm  

All four amplifiers work 
with RON of 2.7-4.2 e.

Full-well capacity a bit low: 
77 kilo-electrons at 1.4e/ADU

5 bad columns (3 at the edge, 2 in the
center)

4-phase readout at 
max. 1 Mpx/sec/port
⇒ 16 MB read-out-time 13sec!

mailto:95%25@400nm
mailto:60%25@800nm
mailto:70%25@350nm


  

WIFSIP tests @ RoboTel

4/2009



  

First data from
SES@STELLA-I



  

XX Tri, V=9.0m, K0III, 1h, S/N=120:1
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HD123351
P(orb)=147.8 days
e=0.81
K=15 km/s



  

Capella 
P(orb)=104 days



  

51 Peg  exoplanet



  



  

Hα



  

Peak shutter-open time = 93%

Weber, Granzer, Strassmeier & Woche 2008, SPIE 7019, 19 
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