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Project: "WORLDS OF THE SKY" - 
13th February 2010 

  European Astronomical Project for public observation of an Extrasolar Planet
Transit on the web-TV

IMPORTANT: 15th JANUARY 2010, EXTRASOLAR
TRANSIT XO-2b 

ALL AMATEURS ARE WARMLY INVITED TO SHOOT THE TRANSIT
WITH PROPER TELESCOPES!

SETUP ASTRONOMICAL INSTRUMENTATION
(see document:

www.crabnebula.it/web/doc_transits/2010_eng_Transits_TUTORIAL.pdf) 

An animation of a stellar transit around HD 209458. Credit: Transits of Extrasolar Planets Network. 
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Italian telescope employed to observation of the extrasolar transit, WORLDS OF THE SKY Project:
by left, Ruths telescope reflector 134cm Brera Astronomical Observatory; SKYLIVE robotelescopes;

Palermo Astronomical Observatory C14 telescope; 60cm reflector Cervarezza Astronomical
Observatory; 40cm reflector Public Observatory S. Giovanni Persiceto

XO-3b and XO–2b transits: January – February 2010 
(location: long. 13° E; lat. 43° N)

 
planet Start transit End transit

Operation
 Date time (UT) h/Az date time (UT) h/Az

XO-2b 15.01.10 20:23 59°/NE 15.01.10 23:10 83°/N
TEST

  
XO-3b 13.02.10 19:22 71°/NW 13.02.10 22:15 49°/NW

PUBLIC 
OBSERVATION 
 

  
XO-2b 18.02.10 20:32 81°/NE 18.02.10 23:14 68°/NW

ALTERNATIVE
PUBLIC
OBSERVATION

Minimum requirements of the instrumentation 
  
            The magnitude of the stars displaying transiting planets usually ranges between 8
and 12. Therefore, it’s not necessary to use huge telescopes to detect and study the light
curve of a transit with high precision results; nonetheless, first-rate optics, mechanics
and electronics are required. Here are some (hopefully useful) suggestions for the choice
and use of a suitable equipment: 
  
·         Telescopes with diameters larger than 15 cm (reflectors, refractors or Schmidt-
Cassegrain) can be profitably used. Focal length should not be increased too much, in
order to easily find, within the sensor field, the reference stars needed for differential
photometry. When necessary, add a high-quality, low-vignetting focal reducer. 
·         The optimum focal length should range between 1 and 2 metres. For instance, a
SBIG ST–8 CCD (a 9.2 mm x 13.8 mm sensor), used with a 1-metre focal length,
produces a field size 31’x 47’, reduced to 15’x 24’ when focal length increases to 2
metres. With this type of CCD, and using a 1-metre focal length, we can always find one
or more reference stars within the chosen field. 
·         The telescope must have an equatorial mounting and be permanently mounted. 
·         Alignment of the polar axis must be as careful as possible, in order to avoid even
the slightest field rotation (such an event can easily occur when the telescope follows a
star for several hours). 
·         The telescope should be equipped with a first-rate motorized drive. Stellar discs
can never be blurred, else precision of photometric measurements will rapidly
deteriorate. 
·         An auto-drive device is highly recommended. Without it, exposure times must be
reduced, because in this case the driving precision relies only on the telescope drive
(remember, however, that a minimum exposure time of 60 seconds is required). 
·         A CCD camera with good photometric performance should have a very low
readout noise (i.e. the uncertainty associated to the reading of a matrix photo-element). 

A short summary of digital imaging of the Transit  
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XO-2b Planet data
Name XO–2b

Discovered in 2007
0.57 (± 0.06) M

 Here are some remarks on the process of acquiring digital frames of the transit. 
 Always wait for the instrumentation to thermally stabilize before starting a working
session. 
Set the MINIMUM integration time via the atmospheric scintillation formula
(see paragraph 1). Make sure to insert the correct data for telescope aperture and air
mass in the field. Exposure times can always be increased, provided you have a good
telescope drive - better still, an auto-drive device. However, always bear in mind the
remarks in the following. 
NO SATURATED PIXELS WHATSOEVER ARE ALLOWED IN YOUR
IMAGES. To attain a high photometric precision, the ADU level of the brightest
pixel in the frame must be kept, more or less, at 25000 ADU (for a 16 bit-CCD
camera) or 1800 ADU (for a 12-bit CCD or digital camera). In case the exposure time
obtained from the atmospheric scintillation formula is too long – which in turn would
saturate the star’s image – there are two ways to keep it below the saturation threshold:
1) by interposing a filter (R, V, I or neutral) to attenuate the incoming light flux and
reach, at least, the minimum integration time; 2) by defocusing the star’s image twice or
thrice the FWHM (Frequency Width at Half Maximum). 
Once exposure time has been determined, perform some test imaging on the
chosen stellar field, checking (using Astroart or MaxIm) the S/N (signal-to-noise) ratio
for the parent star as well as for the reference ones. For the uncertainty of measurements
to stay below 0.002 magnitudes, the S/N ratio should be at least 500. If the S/N ratio is
less than the required minimum value, we should expect to attain a lower photometric
precision. 
Frames are to be taken about every two minutes. Imaging must start – at least –
half an hour before transit begins and must end not earlier than half an hour after the
transit is over. 
Quality of flat fields decisively influences photometric accuracy. Making a lot of
flats (up to several tens) and averaging has the effect to reduce Poisson noise. For the
same reason, a great number of dark and bias frames is needed. 
  

XO-2b transit, 11/12 March 2008, San Giovanni Persiceto 
Astronomical Observatory, 40cm reflector+Canon Eos 350D

XO-2b FOV
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MĀsini 0.57 (± 0.06) MJ
Semi major axis 0.0369 (± 0.002) AU

Orbital period 2.615838 (Ñ 8Ā10–6) days
Radius 0.973 (± 0.03) RJ
Ttransit 2454147.74902 (± 0.0002) JD

Inclination > 88.58°
XO-2b Star data

Name
XO–2

GSC 03413-00005
Distance 149 (± 4) pc

Spectral Type K0V
Apparent Magnitude V 11.18

Mass 0.98 (± 0.02) Msun

Age 2 Gyr
Effective Temperature 5340 (± 32) K

Radius 0.964 (± 0.02) Rsole

Metallicity [Fe/H] 0.45 (± 0.02) 
Right Asc. Coord. 07 48 07 

Decl. Coord +50 13 33

http://www.youtube.com/watch?v=wsbW5TRo9g0
Astronomers of INAF - Brera Astronomical

Observatory: Paolo D'Avanzo, Jirong Mao and
Christina Thoene

This movie is in Italian, English and Chinese

http://www.youtube.com/watch?v=L38RU0GT_70
In this IMPORTANT video, prof. Angelo Angeletti describes

the procedure for imaging transits of Extrasolar Planets, English
translation by prof. Manlio Bellesi

LINKS OF "WORLDS OF THE SKY" PROJECT 
- INAF - Brera Astronomical Observatory: www.mi.astro.it/ 
- INAF - Palermo Astronomical Observatory: www.astropa.unipa.it/ 
- Info technical informations in english: www.crabnebula.it/web/doc_transits/index.htm
- http://exoplanet.eu/ 
- http://fsalvaggio.blogspot.com/ 
- Info extrasolar planet transit of Czech Astronomical society: http://var2.astro.cz/ETD/index.php 
- AAVSO extrasolar observing: www.aavso.org/observing/programs/ccd/transitsearch.shtml 
- Bruce Gary tutorial: http://brucegary.net/tutorial_exoplanet/ 
- Italian webzine L'ASTROFILO: www.astropublishing.com/ 
- SKYLIVE Project (english): www.skylive.it/skylive-new/index.php?lan=en

An initiative promoted by: 
BRERA and PALERMO INAF ASTRONOMICAL OBSERVATORIES - ITALY  
EAN web community
CRAB NEBULA Astronomical Association, webzine L'ASTROFILO, SKYLIVE no-profit
Society; SEVENOW web-TV
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