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Robotic Telescopes

Calatayud (Zaragoza)
Diam 50 cm

1400 m

(dJJohannes Kepler)
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Torrején (Madrid)
Diam 40 cm

600 m

(Nicolas Copérnico)

Calar Alto (Almeria)
Diam 50 cm

2100 m

: (Giordano Bruno)
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THE TELESCOPE



Robotic Telescopes

THE TELESCOPE




FEATURES

Reflector telescopes
40-50 cm
f/10 (~0.5 2)

Classic Cassegrain

configuration
Parabolic primary
Hyperbolic secondary

Equatorial mount
Direct transmission
Friction

Dome
Form 02 to 90¢°
Motorized
Automatic



FEATURES

CCD Finger Lakes
4008 x 2672
0.37 "/pix
24' x 16'
9 um
Refrigerated
Filters
Johnson (UBVRI)
[Olll], Ha ,HB, ...
Red, Green, Blue

Presence
Interactive
Remote

Interactive (from the
distance)

Robotic
Programmed
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Robotic Telescopes
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Scientific Activity
Astrobiology

Exoplanets
Search
Characterization

Solar type stars
Comets and NEOs
Other lines
Variable stars
Opportunity objects
Galactic surveys (PN, HIl, SNR)

OBJECTIVES



Exoplanets
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S EARCH 100 Mass = 0.46 Myp /pin i

First detection

Mayor y Queloz
51 Peg b (1995)

~350 detected

Veloeity (m s7)

RMS = 4,49 m s~

0.5
Orbital Phape

OBJECTIVES
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Existing capability
Projected (10-20 v1) wmus
Primary detections smmp
Follow-up detections =
n = systems; ? = uncertain

Detectable
planet mass

White

dwarfsff Binary

eclipses/
other

Pulsars

10M,

Exoplanets

Planet Detection
Methods
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2,5 hours

Transits o e
Photometry _
(001 1%) =>mMmag . -0.0  -0.05  0.00 0.05 410

time frorm canter of transit {days)

Repeatability
59 planets

SEARCH

HD 209458 b (1999)
47 pc
0.69 M
1.32 R

0.045 UA

relative flux

JO — T (days)



Beysy1sa
8
EHEL TS

EX
oplanets

Beyes1sn

Beyessg

||________,
G
HOY
v3S

I




Exoplanets
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All the sky
Not at aII D

0.8 Lick, Keck, AAT
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Orbital Eccentricity

CHARACTERIZATION

HD 47536
(396 Light-

Semimajor Axis (AU)
-,ﬁ.,-, % 2 Distance (ua)

Distance (Light-i * ‘
Distribution of Exoplanet Distance




Exoplanets

Use of Robotic Telescopes

Data about the planet
A lot of observation time
Light curves => increase s/o
Mass, size and distances
Begin and end
Orbital cycles
Max and min

CHARACTERIZATION



Al

Exoplanets
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Transito con atmasfera

ATMOSPHERES IN THE
TRANSIT o

— Equivalente sin
atrndsfera
—Diferentia

Identification of the
atmosphere

Fast differential
Photometry

Entrance and exit phase
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HD 209458b
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Study of OMC objects

Study of light curves with longer time base
Study with multiple filters
Confirmation of orbital periods
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THE PLACE
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