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* |Introduction.
v" The CAHA observatory and the 2.2m telescope.

* Automatizing the 2.2m CAHA telescope.
v" The RTS2 software.

* A polarimetric pathfinder survey for the 2.2m CAHA telescope?

v" The EDIPO polarimeter.

* Summary




 Calar Alto Observatory (CAHA):
v Operated by IAA-CSIC (Granada) and MPIA (Heidelberg).

v Altitude of 2168 m. Province of Almeria.

v Astronomically useful nights ~70% (Sanchez et al. 2007).

v" Median seeing ~0.9"
(Sanchez et al. 2007).

v" Main telescopes:
-1.23 m
-2.2m
-3.9m
- 1.5 m OAN
- 0.8 m Schmidt




* The 2.2 m telescope at a glance.:

v" Opening in 1979.

v" Built by C. ZEISS (Oberkochen).
v Mainly the cassegrain focus is used.

==

Aperture
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* Interaction of rts2 with the EPICS data-base
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» Robotizing the 2.2m with RTS2

v IS a public code running autonomously the telescope,
dome, instruments, meteo-stattion, astrometry and archiving.

v The code is the base of the PhD Thesis of Petr Kubanek.

v’ Its installation at the 1.23m CAHA telescope is almost completed.

v Is designed to avoid interferences with the previously
Installed control systems.

v supports sockets with high-energy satellites to respond
automatically to triggers (GRBs, magnetars, etc...).

v can follow up solar system objects throught its connection
to the

v in the process of handling ephemeris to observe space debris.




e Distribution of RTS2 network

v Where is rts2 used?
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e RTS2 (http://www.rts2.org).

v Engineering mode ( ).

- The Dome, telescope, camera controlled with a single xterm !
 Full weather information.

* Queues and scripts built with line commands.
S NO '\ xterm

Rltra?> rts2-target -c CO -5 'filter=R binning=1 E 180 filter=B binning=1 E 180 filter=V binning=1 E 180 filter=I binning=1 E 180 TO,WOFFS={rand{-15s,15s),rand{-15s,15s))" 1067

WEATHER sensor @ | BAD WEATHER
infotime X 2812-83-20
next_good_weather 2

TEMP

219 |E|DOME idleerror: errro calling ca_array -, channel mpia_t

E [DOME alling g ~ , channel mpia_t

i E [DOME idlee Yo calling ca_c A -, channel mpia_t
33.981)(2(00!1(5 ray_get for , channel




e RTS2 (http://www.rts2.org).

v" Observer mode (Friendly).

* Queues are constructed either by an Automatic Selector or manually.

* The result of the queue can be simulated.

« A manual queue of 1 element = remote observation by an on-line observer.

e NO '\ All queues
System idle

Simulator
M M 7\ Please login

Server: localhost:8888

Queues
User name:caha
Password: ...... manual 0 enabled  Edit |

4 Connect &) Quit | novaes 0 [enabled it

Automatic selector enabled

= | | Nightlog | Update | Simulate Exit




° RTSZ (http://www.rts2.org) i

Group: Aokok AL etk

Target name: 4

Minimal altitude -90

Target ID | Target Name RA DEC

/ O bSe rve r m Od e CO m p | ete . 520 PG1514+034 15:17:14.000 +03:10:27.00

537 107 456 15:38:43.000 -00:19:47.00
538 107 457 15:38:46.000 -00:20:15.00

» Based on a bank of targets. | o a6 R

107 614 15:39:42.000 -00:13:10.00

- Each target has a label. m——r" S
* The bias, flat field and focus o L7000 000
sequence are considered as Py S
targets with dedicated labels. v 254 N

110 340 18:41:29.000 +00:15:22.00
110 477 18:41:43.000 +00:26:41.00

110 246 18:41:51.000 +00:05:20.00
110 346 18:41:55.000 +00:10:00.00
110 349 18:42:13.000 +00:10:14.00
110 364 18:42:52.000 +00:07:54.00
110 496 18:42:59.000 +00:31:08.00
110 497 18:43:02.000 +00:30:56.00
110 499 18:43:07.000 +00:28:00.00
110 504 18:43:11.000 +00:30:05.00
110 441 18:43:34.000 +00:19:40.00
110 450 18:43:52.000 +00:22:58.00
112 704 20:42:02.000 +00:19:10.00
113 440 21:40:35.000 +00:41:45.00

I\| queues.py 113 342 21:41:00.000 +00:27:34.00

113 241 21:41:09.000 +00:25:50.00
994 Acti
© ¢ 'Ve_|_| 113 245 21:41:13.000 +00:21:51.00
113 459 21:41:15.000 +00:43:04.00
113 466 21:41:28.000 +00:40:14.00
113 475 21:41:51.000 +00:39:19.00
11334 21:41:59.000 +00:01:07.00

Observations

113 149 21:42:06.000 +00:09:27.00
113 491 21:42:25.000 +00:43:53.00
113 492 21:42:28.000 +00:38:21.00
113 493 21:42:29.000 +00:38:10.00

0w vy 1500000, 12000 1,0, 1350001 ,0, 120000001, 12500 0101, 13000 01| 113 495 21:42:30.000 +00:38:07.00
Show | Constraint name L] | & =

J apply | 8cancel |

{2 o AT = PO L |




e RTS2 (http://www.rts2.org).

v" Observer mode (reproducible).

* The queues can be stored for a further night.

X Queue manual *

° The Stored queues 03/20/2012 08:08:00 PM CET [iCBISNKNGIEEEE0000E 0005 000oN0S] ™

03/20/2012 08:08:01 PM CET Shiftstore focusing (5) --i--i-- .- -=-i1--1-- ---" T

can be Used |n another 03/20/2012 08:08:01 PM CET 95 190 (287) 03:53:13.000 +00:16:20.00  2m T
teleSCOpe runn | ng RT82 03/20/2012 08:10:01 PM CET M81 (994) 09:55:33.000 +69:04:00.00 30m T

03/20/2012 08:40:01 PM CET M82 (1103) 09:55:52.200 +69:40:47.00 1lm T

03/20/2012 08:51:01 PM CET MSNSONISSSISNSTONAITACESONINN W) |

from 03/20/2012 04:54:14 PM CET| tol |----

Total time 44m 1.0s
® FIFO

QO Circular

O Highest elevation
O West-east

O Meridian west-east
O First set first
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\ Save to file

Name: EIENE que
Save in folder: E3home v |

800 \| queues.py
4 March » 42012 >||16 |54 |28

Sun Mon Tue Wed Thu Fri Sat
B Ihome Create Folder 1 5 3

Places Name A|Size |Modiﬁed |A 4 5 6 7 8 g9 10
\ Search =) www 10/25/2007 11 12 13 14 15 16 17

@ Recently Used =) var_www 11/10/2011 18 19 m 21 22 23 24 A
— - Tonight| Set
[ usc-allsky 04/10/2010 25 26 27 28 29 30 31

[ File system [= trigo 11/27/2008 Clear | Cancel

=) cdromo [= torman 11/02/2009

~ Browse for other folders

=[e 0 VE

[ svn 02/04/2010
17 standa 02/03/2012 Add catalog

| shashi 02/21/2006 Add targets
) scc 03/12/2012
™) ruben 01/23/2012

[~ rtopera 11/30/2004

Show all times
Clear

Y Friday Save to server
= reasas nan2mnna x|

Save to file
& cancel | [ save I Load from file
1

| ﬁ Done
Tue Mar 20 16:54:46 20

Nightlog




* The EDIPO optical polarimeter.

v Designed to measure simultaneously the Stokes parameters Q and U.

v Based on polarid films, dividing the parallel beam if 4 identical parts.

v" The filter wheel allows a multiband simultaneous gr- -band mode.

v 4 identical CCDs and 3 filter wheels. (I, ~lgg) ! (I,+ 1gg)
(I457145) / (I45+] 45)

Collimator Polarizers, Camera lens Matrix

filters, etc. |
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* The EDIPO optical polarimeter.
v Four KODAK KAF-16803 4k x 4k.

v Peltier cooling in 2 phases. T ~ 230 K.

V" Pixel size = 9um 2 0.28 “/pix.

v EDIPO hasa FoV of 19 x 19" < 2.2m CAHA aberration free FoV.

v Cost 250 KE.




* The EDIPO optical polarimeter.

v Currently under construction. Finished for the end of

4 Not sensitive to atmospheric variations.

V" Polarimetric accuracy of 0.1% for sources R<16 in Texp = 1 houir.
4 Equipped with a A/4 plate it can also measure

v has been designed for an 1/8 telescope like the 2.2m CAHA.

4 Camera Lens
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v Polarimeters tend to have smaller FoVs than the one of EDIPO.
V" Most polarimetric surveys so far only map small regions.

4 gueues are optimized to do routinary observations like surveys:

Map the large-scale Galactic magnetic field.

: . _ e a® .
Polarimetric surveys of asteroids. \

Polarization monitoring of AGNs.

Explosion geometries in supernovae. {7 ¥
,5; = i \;5 .

Small-scale magnetic field of star forming regions. = GRS -

Magnetic field configuration in the ejecta of GRBs.

Polarimetric monitoring of comets. /




 Summary

The RTS2 control system fully
integrated in the EPICS of CAHA

Easily transportable to the 2.2m CAHA telescope

running at the 1.23m CAHA telescope

The RTSZ control system already Iﬁ ! !

fully compatible with the

2.2m CAHA optical system EDIPO + RTS2 + 2.2m

IS a cheap, realistic
and efficient project
The EDIPO polarimeter that would provide

would provide novel . ,
science, with a broad unique science.

The EDIPO polarimeter is E> The combination of

range of science cases
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* The 1.23 m telescope at a glance:

v" Built in 1975 by C. Zeiss. e

4 RTS2 installation almost completed

v Only the inclusion of the autoguider Fam
IS missing. @

Aperture 1.23m
Optic system  Ritchey-Crétien
Focal ratio f/8

FoV total 90’

Aberration ~15’
free FoV

Mount German




v rts2 at 1.23m responds to alerts of the GCN network

1.23m telescope ' 7 High energy satellite

This process
takes 1-4 min
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v

Mimir: near-IR polarimeter, FoV 10'x10°. 1.8m Perkins telescope.

v CASPROF, photomultiplier, single object. 2.15m CASLEOQO telescope.

v Torino, photomuiltiplier, single object. 2.15m CASLEO telescope.

v FORS2, VLT. FoV = % x (6.8'x6.8’). No simultaneous.

v

ALFOSC (standard), NOT. FoV = %2 x (6.4'x6.4’). No simultaneous.
ALFOSC (WeDoWo), NOT. FoV = %2 x (6.4'x6.4’) at most.
FAPOL, NOT, photomultiplier, single object.

CAFQOS, 2.2m CAHA. FoV = % x (8'x8’). No simultaneous.

WHT, LIRIS, near-IR. FoV = 4.6'x4.6".




