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Funded by Physics
Innovations Centre for
Excellence in Teaching and
Learning (piCETL)

and funded/operated by
the Open University (OU)
Milton Keynes

Use of PIRATE (simulators)
this weekend thanks to
Dr. Ulrich Kolb, Pl & Dr.
Johanna Jarvis, Lead
Research Scientist, PIRATE

Facility

(OAM)



itude: E 2°57'03.34"
de: N 39°38'34.31"
162 m
-~ Weather : so-so!




ed at the Observatori Astronomic de Mallorca
together with the Mallorca Planetarium.



Presenter
Presentation Notes
OAM founded ca. 25 years ago, open to public, courses, various partners, 


THE 0AM

The OAM celebrates its 25th anniversary!


Presenter
Presentation Notes
Teaching observatory – 12” SCTs, 100-seat planetarium







Presenter
Presentation Notes
Hamburg Observatory’s PTST facility also on site, shares weather data


DOME

3.5m All-Sky dome in clam-shell design,
manufactured by Baader Planetarium.
Battery back-up for power-outages!



TELESCOPE MAIN OPTICAL TUBE ASSEMBLY

PIRATE Mark 1 -

before 8/2010: Celestron-
14

PIRATE Mark 2 -

from 8/2010:

PlaneWave Instruments
CDK17: 17 inch aperture,
f6.8, focal length
2939mm, “Corrected Dall-
Kirkham”

Paramount ME



IMAGING

SBIG camera STX-16803

KAF-16803 CCD, 36.8 x 36.8
mm, 4096 x 4096 pixels @
9um

FOV: 42 arc min
5 position filter wheel

Guider: ST402ME on 80mm
Celestron, focal length
600mm


Presenter
Presentation Notes
Typical Specifications
Imaging CCD Kodak KAF-16803
Imaging/Pixel Array 4096 x 4096 pixels @ 9uCCD 
Size 36.8 x 36.8 mm
Total Pixels 16.8 Million
Pixel Size 9 x 9 microns
Full Well Capacity 100,000 e-
Dark Current e/p/s at 0 C 0.02e-/pixel/sec at -20C
Antiblooming Yes, 100X saturation
Peak QE 60%
Shutter Mechanical, even illumination
Exposure 0.1 to 3600 seconds,
Correlated Double Sampling Yes
A/D Converter 16 bits
A/D Gain 1.27e-/
ADURead Noise 10e-
Binning Modes 1 x 1, 2 x 2, 3 x 3, 9x 9, 1 x n
Pixel Digitization Rate 1.8 million pixels per second 
Full Frame Download 13 seconds
Focus Mode ~1 second
Cooling Delta -50C with air only
Temperature Regulation ±0.1°C
Power 12VDC at 6 amps max
Computer Interface USB 2.0 and Ethernet
Computer Compatibility Windows 32 / 64 bit
Dimensions 6 x 6 x 3.5 in. Excluding fan 152 x 152 x 76mm
Mounting 3" Threaded Accessory Plate
Weight 5 pounds / 2.27kg
Backfocus 1.39 inches / 35.3 mm
Filter Wheel Option FW7-STX
Self-Guiding Filter Wheel FW5-STX
Filter Size 50mm sq or 65mm sq


SOFTWARE

Main user interface;
ACP Observatory
Control by

DC-3 Dreams

Driver for
Paramount: TheSky

Camera control:
MaximDL

Focus control:
Focus Max






WHY PIRATE?

OU wanted to give
distance-learners
similar experiences
to those available
at a residential
school

OU had a long-
standing

relationship with
OAM



PIRATE & DISTANGE LEARNING

é007: OAM offered to host a robotic facility for the
U

Extra challenges:

 Not always someone available on-site

« Use by students introduces additional challenges and
requirements

= much less can be left to chance than
In an on-site, supervised situation

Solution: automated procedures, tiered control
and a UK-based night-duty astronomer (NDA)



PIRATE OU PROJECTS

Intermediate level undergraduates:
supervised, short-term use

Advanced undergraduates: team use via
Skype, several nights per team

Simulator training prior to actual use
Post-graduate: individual research projects

Public: simulator project publicly available



PIRATE IN PRACTICE

5+ years experience

In use since 2010 for level 3
courses & 2012 for level 2

Teaching tool for both
undergraduate and
postgraduate work

Also research including
photometric monitoring of :

e transiting exoplanets
e periodic variable stars
e transient sources



PIRATE RESEARCH

Support for SWASP

e C(Classification

e Verification

Gaia transient
follow-up support

M31 novae

M101 SN (201 1fe)



SUPERWASP/ROSAT RESEARCH

UNITED KINGDOM

428 periodic
variables coincident
with ROSAT X-ray
sources (>350 new)


Presenter
Presentation Notes


LensCanon 200mm f/1.8
Aperture11.1 cm
CCD2048 x 2048 thinned 
Pixel size13.5 micrometers Field of View7.8 x 7.8 degrees�(61 sq. degrees)

http://physics.open.ac.uk/%7Eajnorton/wasp_rosat/WASP_ROSAT.pdf

Follow along: http://pirate.open.ac.uk/index.html

Useful links: http://www.knvwshetgooi.nl/astrofest-2015/



http://pirate.open.ac.uk/index.html
http://www.knvwshetgooi.nl/astrofest-2015/
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What's important?
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Altitudes, Roque de los Muchdchos Dbservatar?: 342 ’1184!-: 28. ?EGBN 2326 m dabove sea level
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Sky tracks, Roque de los Muchachos Observatory 342 1184E  28.76806MN, 2328 m above sea level
All times are in UT. Tracks are sheown only if above horizon and between Sunset—Sunrise
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Declinaticn

DSS—I Image

FKS equatorial coordinates: mean equinox J2000.0: gnemenic projection
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PIRATE - OAM cloud sensor data (time is UTC)

Sky iz Very Cloudy. It is windy.
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LIVE ALL-SKY VIEWS FOR WEATHER CONDITIONS












28/03/2015

Tutor 16:36, 28 March 2015 (GMT) PIRATE powered up.
Tutor 16:42, 28 March 2015 (GMT) Cooling cameras.
5382 User Contact made with the NDA

\ Operator: Regine 3chuler
\ Log Eeeper: Dave Jtanier

5382 User Michal Sowinski joined and took over the web cam

5382 User 17:59, 28 March 2015 (GMT) humidity 62, wind speed 15.8, DT -12.27, clear
5382 User 18:02, 28 March 2015 (GMT)Camera temp -20

5382 User 18:05, 28 March 2015 (GMT) Checking time stamp

5382 User 18:10, 28 March 2015 (GMT) Dome opened

5382 User 18:12, 28 March 2015 (GMT)Dusk flat requested

: Flat=: 1xH alpha,5x B filter, 5 x V filter; 5 x R filter, 5 x clear, all binning £

___________________________________________________________________________________________________________________________________________

5382 User 18:28, 28 March 2015 (GMT) Error occured and telescope stopped slewing... but restarted after a pause.

Tutor 18:31, 28 March 2015 (GMT) (Clarification: System reported that one file could not be saved, and the whole flat-taking halted. The operator
(Regine) aborted the run, and re-entered it, and it proceeded without difficulty.)

\ Calibration frame= 10 bia= 0 exposure, 10 dark frame= at €0 =ec=, and 10 at S0 =ec= all at 2 binning

___________________________________________________________________________________________________________________________________________

5362 User 18:38, 28 March 2015 (GMT) Dome closed
5382 User 18:39, 28 March 2015 (GMT) Calibration frames requested ... CCD temp -20
5382 User 19:03, 28 March 2015 (GMT) Calibration frames stopped.

Tutor 19:07, 28 March 2015 (GMT) Observatory went offline during the last set of darks (reporting wind). Used NDA privileges to disconnect
weather from ACP so that remaining dark frames could be taken.

5382 User 19:16, 28 March 2015 (GMT) Calibration run complete
Tutor 19:19, 28 March 2015 (GMT) Weather sensor re-connected to ACP as soon as dark frames were completed.
5382 User 19:17, 28 March 2015 (GMT) Dome opened
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