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Accessibility

We arrived at Saint Véran on Saturday February 5th.  We stayed the night in the village, so that we could have some acclimatization to the altitude.  The following morning, we had an appointment with Marc Pouderoux, our guide to the observatory.  

The conditions were quite special: too warm and not enough snow.  We took a ski lift to an altitude of 2550meter; the rest of the way we had to climb on ski.  For people with a medium physical condition, almost no adaptation to the altitude and little or no experience in travelling on ski, this way of going to the observatory is really exhausting.  So, after 3.5 hours of climbing, we were very happy that we finally arrived at the observatory, where we got a friendly welcome by Jean-Pierre Sarayan, who got us back in form with hot soup and a cup of tea.

On the way back, on Saturday February 12th, Marc Pouderoux again accompanied us.  First we had to descend 450meters in the ‘wild nature’ to reach the skipistes.  This descend was quite technical due to the many stones and rocks peering through the snow, so we regularly tested the taste of the snow and the hardness of the underground, sometimes in an unfriendly way. Anyway after 3 hours we could look back with a smile at our first “winter mission” from a sunny Saint Véran terrace, while enjoying beer and pizza.

Accommodation

The temperatures at the observatory were high for this time of the year, only on Wednesday it was very cold outside during the day, (–11°C at noon and a stiff breeze).  With enough warm clothing it was never uncomfortable inside.

We were surprised how quickly one adapts to low temperatures; perhaps this is also helped by the dryness of the air.  After a couple of days stepping out of a sleeping bag, the room at 6°C felt “comfortable”.   

Cutting and melting snow was an amusing task before starting washing dishes and pots.  The "épicerie" provided us with all the food we needed.  Dominique baked fresh bread nearly every day, at the end of the week with very promising results. 
Observation with the 62cm Cassegrain
This mission, from astronomical point of view, we had bad weather.  Although it was sunny during daytime, cirrus clouds and mist banks came in in the evening and provided us with a poor sky (limiting magnitude +/- 3 and a seeing varying from bad to horrible), so that we didn’t make astronomical observations worthy of the instrument. 

On the other hand, we spend a lot of time making images from M37 through the different filters to determine the cause of possible chromatic aberrations in the focal reducer, something we had noticed in our images from the last mission.  These results will be presented later in this report.

We also tried to make some images from the supernovae 1999gi in NGC 3184, 2000b in NGC 2320, 2000c in NGC 2415, and also from comet Linear L3

Some thoughts at an altitude of 3000 meters

Due to the bad weather conditions, we had a lot of time to think about the observatory and its possibilities in the future.  Here we will present some of the ideas and thoughts we had.

The advantages of the ST8E and Hisys-22 at the observatory

ST8E

· Significant increase in surface (4x), which makes the T62 usable for deepsky work at the f/15 set-up and allows wide field imaginary in the f/3 set-up (interesting for astrometric and photometric purposes, because of more reference stars in the field)

· Higher sensibility, certainly in the blue regions of the spectrum (specially interesting for tricolour work and galaxy-photography)

· Small pixels, which results in a good resolution even when the telescope is used with the focal reducer (1pixel ( 1”)

Hisys-22 (but not necessary contra ST8E)

We strongly hope that the actual Hisys-22 CCD-camera will stay at the observatory.

· Small pixels, which means that planetary images can be made without adding an extra optical element in the light way (such as a barlow lens) when using it with the telescope in the f/15 situation (1pixel ( 0.2”)

· Small exposure times (down to 0.02 second, in contrast with the ST8E which has a minimal exposure time of 0.11sec), so that planets and the moon can be imaged without using extra optical filters 

· Small download time, certainly when used in combination with a window (for planetary images)

· The camera can be equipped with a photographic lens for wide field CCD-work such a large comets or Milky Way photography.

Chromatic aberration

Last year in September, during the processing of images from M27 taken in H-( and O-III, we were surprised to find out that, although both images gave sharp star images, there was a difference in scale.  When combining these two images on a star in the right upper corner, the red and green image of the same stars were well separated in the left lower corner.  When checking earlier unfiltered images, we also noticed elongated star images in the corners.

As different settings of the objective in the focal reducer are possible, (in the past we only changed this setting in order to avoid dust on the field lens to become too visible), we made a set of RGB images at different objective settings in order to find out if there is a setting were this aberration is minimal or even vanishes completely.

As test object we used the open cluster M37.  It nicely fits the frame at f/3, and its stars don’t differ too much in magnitude. 

These are the results (for the scale, red with the objective position of the green and blue filters is taken as reference, indicated by the 1 in the X and Y column):

Objective
Filter
Focus

Scale

Remarks

mm
RVB

X
Y
Mean










45
R
376
1
1
1


45
V
376
1.00231
1.00245
1.00238


45
B
376
1.00392
1.00385
1.00389










28
R
91
1
1
1
Not focused

28
R
51
0.99987
1.00004
0.99996


28
V
91
1.00058
1.00082
1.00070


28
B
91
1.00133
1.00133
1.00133










21
R
-52
1
1
1
Not focused, focus below -100!

21
V
-52
1.00008
1.00020
1.00014


21
B
-52
1.00028
1.00011
1.00020


We can summarize the results and make some estimations for the difference in scale for the different filters:

Obj.
R
V
B
Remarks

45
1.00000
1.00238
1.00389
Results from the upper table 

28
1.00000
1.00070
1.00133
Results from the upper table

21
1.00000
1.00014
1.00020
Results from the upper table

19.981
1.00000
1

This is an estimation by linear regression.

19.559
1.00000

1
This is an estimation by linear regression.

Putting it all together in a graph results in:
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Our first conclusion

The theoretical optimum ( setting <20 ) could not be reached with the actual position of the secondary mirror (the mirror movement blocks at position –110 )

When changing the objective setting from 45 to 21, we noticed that the star images in green and blue became smaller, however the size of the red image remains the same; and the best “red” focus position differs more and more from the green and blue.

At 45, R, G, and B have more or less the same focus position.

As we take most of our images in colour, and as the COREGISTER function of QMIPS32 for registering different images takes care of possible scale differences, the focal reducer is a very fine tool.  Unfiltered images should be taken with the objective set at 19-20 as confirmed by Richard Monnerot.

Note : Due to a possible realignment of the telescope, the position of the secondary has changed, and the indicated positions no longer correspond with those on the chart in the control room.  

We contacted Richard Monnerot about our findings and are changing ideas concerning the use of the focal reducer with the new 4x bigger ST8e chip. 

Guiding

When long exposures ( more than some seconds) are needed at the f/3 set-up of the T62, then an accurate guiding of the telescope is needed.  Exposure times for more than 30 seconds result in visible guiding-faults.  We can think of four solutions to this problem:

1. Add several short exposures, with guiding corrections between the different images

2. Try to improve the hardware guiding

3. Use the second CCD-chip on the ST8E-camera

4. Use the ST4 CCD on the ‘black’ guiding scope

The first solution is the easiest one, but is will only work for bright objects.  Once the image information has less photon-counts than the average noise, then it will be hard (almost impossible) to obtain that information.

The second solution is the most difficult one, and perhaps even impossible to perform.  I think that the actual hardware-software already works very nice.  The request to follow better than one arc-second, is so strong, that the hardware alone cannot fulfil this request.

The third and fourth solutions are of the same kind.  We need to make a connection between the CCD-camera (the ST4 or the ST8E) and the computer-control of the telescope, so that the commands of the CCD-camera can be executed by the computer-control of the telescope.  We will go deeper into this point in the next section.  The second chip on the ST8E is a nice idea of SBIG, but we think not really suitable in our situation.  It will be very hard to find a good star, and one will have to rotate the camera to find a good star, which will result in the fact that after each object a new flat-field should be made, which will reduce the effective observation time.  In the f/15 set-up, it will be even harder and frequently impossible to find a suitable star to perform the automatic guiding.  Using the ST-4 on the external guiding scope can solve all these problems.   In that case we need to connect the ST4 to the actual hardware of the computer-control of the telescope.  

Making the computer-control of the telescope accessible for other applications

First we want to congratulate the makers of the actual hardware and the software solution to control the telescope.  It works nice, fast and is very reliable, even in the really hard conditions where it is operating now.  During the 100 hours that we have used the telescope until now, we had not one problem with the computer control!

What we will suggest here is not an improvement of the system but an extension to it.  We think of two situations:

1. Using the commercial guiding systems (ST4 and ST8E) with our telescope computer control;

2. Using the commercial astronomical software such as Guide, PAP or TheSky to directly guide the telescope, so that the observer selects with this software which object he/she will observe now and that the software instructs the actual computer-control to move the telescope to this new direction.

In the first case, the camera will take an image of the guiding star 10 times a second, calculates its central position on the chip and decides in which direction the telescope has to be corrected.  The commands just indicate in which direction the telescope should move, and operates in the same way as you are guiding manually.

The second case is not more complicated.  A well-known protocol is the proctol used to control the Meade LX200 telescope.  Almost every astronomical software knows the protocol and can control a telescope by using it.  To name a few: Guide, PAP, TheSky, Iris, Xephem (so even with a Linux-computer!).  All we have to do is connect the imaging computer and the telescope-controlling computer with a NULL-modem (because the commercial software mentioned above, always send the commands for the LX200 using the serial com-ports).  On the imaging telescope, we install the commercial software (which is already done), and on the telescope-controlling computer, we had to write a program which listen to the serial port and when it receives a command it has to translate is to a command used by the actual telescope-controlling software.  

Filters

We noticed a difference in quality between the ‘square’ colour filters and the ‘round’ colour filters in the Sbig colour filterwheel.  The square filters do not need an additional Infrared block filter, because they also block the infrared part of the spectrum.  This results in less optical loss ( one filter less in the optical path).  

There is a ‘new’ method used in colour imaginery, which uses Cyan, Magenta and Yellow filters instead of the classical Red, Green en Blue filters.  

The Cyan filter covers the same spectral region as the green and the blue filters together.  The same is true for the magenta and the yellow filters.  This means that one can reduce the exposure-time by using the CMY-filterset.  This is certainly interesting for images of Jupiter, because one can double the signal-noise ratio during the 1-minute time lapse one has to make the colour-filtered images.

For photometric use, it can also be useful to consider the purchase of an UV-filter.

Do not think that we want to criticize…

Above we have suggested a lot of things.  

Do not regard it as criticism on the splendid work that has been done.  It is more in the view of what we, with our means, can contribute to the never ending refining and improving of an already splendid observatory, with possibilities we could not have dreamt of years ago. 

We will surely try to participate in these projects.  In practice we think we can contribute to this with the software development and the possible changes that have to be made to adapt the RM5X focal reducer to the new CCD camera.
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M37

		

		Objectif				Filtre		Focus				Echelle						Rémarks

		mm				RVB				X		Y		Mean

		45				R		376		1		1		1

		45				V		376		1.00231		1.00245		1.00238

		45				B		376		1.00392		1.00385		1.00389

		28				R		91		1		1		1				Pas focusé

		28				R		51		0.99987		1.00004		0.99996

		28				V		91		1.00058		1.00082		1.00070

		28				B		91		1.00133		1.00133		1.00133

		21				R		-52		1		1		1				Pas focusé, focus est sous -100!

		21				V		-52		1.00008		1.00020		1.00014

		21				B		-52		1.00028		1.00011		1.00020

		Remarks:

		1. L'echelle a toujours calculé au correspendant avec le filtre rouge avec la focus sur la meme position que pour

		les autres filtres (les références a un '1' dans les collums de Echelle X et Y)

		2. On a une position pour la focale different entre le vers et le rouge pour l'objective mis sur la position 28 ou moins.

		On voit bien 'les annaux rouge' autour les étoilles dans la composition trichromique.

		3. Le position pour la focal avec l'objective mis sur la position 45 est different que l'annee passée (sept 1999: foc=406)

		4. Le seeing n'est pas excellent, donc les positions de focale peut avoir une faute de plus ou moins 5

		Nous metons maintenant les résultats dans une graph, pour déterminer la position optimal.

		Cette position optimale est 19.981 pour le vert et 19.559 pour le bleu.  On doit refocuser pour le rouge.

				Obj.		R		V		B		Rémarks

				45		1.00000		1.00238		1.00389

				28		1.00000		1.00070		1.00133

				21		1.00000		1.00014		1.00020

				19.9807692302				1				Ces values sont des éstimations avec la régression lineaire

				19.5586811533						1		Ces values sont des éstimations avec la régression lineaire
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