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	The purpose of this plan is to define the procedures for carrying out a series of tests, which are not part of a project, and record the results of those tests.
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	Background
	Scattered moonlight is currently a serious problem when imaging through broad-band or narrow-band filters placed in the ACAM filter wheels.  The problem is only noticeable when the angular distance between the target and the moon is between 5 and 20 degrees and focal plan filters are not in use.

At a meeting held on the 17th April 2011, it was decided that there were two potential routes that moonlight could follow to reach the ACAM detector and these were:

1. Moonlight passing directly through the turret to the CAGB and striking the ACAM fold

2. Moonlight striking the inner surface of the sky fog baffle or some other component in the turret and somehow finding its way to the detector.

Before these possibilities can be examined in detail, the following questions need to be addressed:

1. Is scattered moonlight reaching the telescope secondary mirror and being directed along the optical path of the telescope back to the detector?

2. Is scattered moonlight entering the the apertures in the side of the Nasmyth turret structure and finding its way to back to the detector?
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	Features to be tested
	The tests described in this plan are designed to determine if , under the angular conditions stated above, scattered moonlight  is:

1. being imaged after reflecting of the secondary

2. being imaged after entering the Nasmyth turret apertures


	Test procedure
	Two tests will be carried out according to the following procedures:

Test 1.

1. Configure the telescope as if imaging with ACAM.

2. Point the telescope to between 5 and 20 degrees above the moon (without tracking).

3. Take two images and examine them to ensure that scattered moonlight is clearly visible.

4. Repeat steps 2 and 3 with the telescope being positioned to the right, below (if possible) and to the left of the moon. 

5. Gain access, at AP3, to secondary mirror and baffle assembly.  With baffle in place cover entrance aperture (black cloth with tape) without increasing the vignetting profile of the secondary baffle.  Take a photo to show how the secondary has been covered-up.

6. Flip top-end ring for Cassegrain observing.

7. Point the telescope to between 5 and 20 degrees above the moon (without tracking).

8. Take two images with the secondary covered-up.

9. Repeat steps 7 and 8 with the telescope being positioned to the right, below (if possible) and to the left of the moon. 

10. Test 2 is now complete so the secondary cover can be removed

Proceed to test 2.

Test 2.

1. Configure the telescope as if imaging with ACAM.

2. Point the telescope to between 5 and 20 degrees above the moon (without tracking).

3. Take two images and examine them to ensure that scattered moonlight is clearly visible.

4. Repeat steps 2 and 3 with the telescope being positioned to the right, below (if possible) and to the left of the moon. 

5. Cover-up all the Nasmyth turret side apertures.

6. Take a photo to show how the apertures have been covered-up.

7. Point the telescope to between 5 and 20 degrees above the moon (without tracking).

8. Take two images with the side apertures covered-up.

9. Repeat steps 7 and 8 with the telescope being positioned to the right, below (if possible) and to the left of the moon. 

10. Test 1 is now complete.  If covering up the apertures has a visible effect on the scattered moonlight (and time permits), remove the covers one at a time until the effect is reversed. Note which aperture(s) produce the effect and the position of the moon with respect to the telescope.  

11.  Remove Nasmyth turret cover(s).




	Risks
	Safety

1. Working at heights to access the telescope cube (see risk assessment 398)

Equipment

1. Objects falling onto the primary

2. Objects falling into the CAGB when working around the Nasmyth turret.




	Test prerequisites
	1. The tests must be carried out when sufficient moonlight is available to reproduce the scattered light as described here: http://www.ing.iac.es/Astronomy/instruments/acam/imaging.html#ghosts
2. An instrument setup is required and will be produced by Ovidiu.




	Team
	The above tests will be carried out by Ovidiu and Servando.


	Techniques/

processes/ procedures to be used
	1. ACAM imaging

2. Telescope cube access

3. Telescope flip-ring rotation


	Joint agreement on effort/cost/time
	Off-sky preparative time = 1 day

On-sky test time < 3 hours


	Any constraints to be observed
	For each test, the position of the telescope with respect to the moon should be the same so that any significant differences seen in the before and after images are not a result of the change in the angular distance between the moon and the telescope.


	References
	1. http://www.ing.iac.es/Astronomy/instruments/acam/imaging.html#ghosts
2. Minutes from ACAM meeting (ACAM-MIN-001)


	Comments
	There is an understanding that imaging through focal plane filters is not affected by scattered moonlight.  Therefore it is important that no focal plane filters are used in these tests. 

However, Ovidiu states that “The scattered moonlight is visible on images basically with any broadband filter in the focal plane, as I remember. With no filter, the light is just better visible.”

These tests will not determine the full angular distance between the telescope and the moon throughout which the scattered moonlight is a problem.  If time permits, perhaps a few exposures could be taken with angular distances in excess of 20 degrees.  This will allow us to understand better the parameter space with which we need to work.


	Accepted by 
	Ovidiu Vaduvescu
	(Test Manager)

	Date 
	8th July 2011



	Id
	Test description
	Outcome description

	0
	All night setup
	ACAM Moonlight scattered test 8 July 2011 (OSA: Fiona)
Time spent: 3 hr 15 min; Start 21:40 UT, end 00:55 UT;
Twilight ends 21:48 UT
Moon phase: First quarted (illumination 60%)
Moon position: between 40 deg - 5 deg altitude
ACAM filters: none
Reeadout speed: fast
Exposure time: 10 sec (mostly), 60 sec (sometime, for checking)
Telescope positions in respect to the Moon:
   above - cca 15 deg above the Moon
   left - cca 15 deg left of Moon
   right - cca 15 deg right of Moon
   bellow - cca 10-15 deg bellow Moon



	1
	ACAM imaging with telescope secondary covered-up (all image are shown)


	Nothing covered first, then cover the secondary
r1617200-201 above, light visible
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r1617202-203 left,  light visible
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r1617204-205 right, light less visible
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r1617206-207 right + tracking, light visible closer to margins
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r1617208-209 bellow, light visible
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Servando covered the secondary mirror and took pictures
r1617210-211 above, light visible

[image: image13.png]



[image: image14.png]




r1617212-213 left,  light visible
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r1617214-215 right, light less visible
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r1617216-217 bellow, light visible
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Servando took off the cover



	2
	ACAM imaging with Nasmyth turret side apertures covered-up (some images are shown)


	Nothing covered first, then cover the Nasmith turret holes
r1617218-219 above, light visible, petals closed (by mistake)
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r1617220-221 above, light visible, petals open, same texp=10s;
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OBS: the light level (MEAN as reported by IMSTAT) is higher with petals closed!
r1617222-223 left, light visible
r1617224-225 right, light visible
r1617226-227 bellow, light visible

Servando covered the 3 Nasmith turret holes and took pictures
r1617228-229 bellow (because Moon was lower), light visible
r1617230-233 left, light visible
r1617234-235 right, light visible
r1617236-237 above, light visible

Because the scattered light is still visible in all settings, we decided to continue with three new tests. 



	3


	ACAM imaging with Nasmith turret side apertures and secondary covered-up (no images are shown)


	Leave Nasmith holes covered, and cover the secondary

r1617238-239 above, light visible
r1617240-241 above + close petals, light visible
r1617242-243 left + open petals, light visible
r1617244-245 Zenith (very far from Moon), light NOT visible


	4
	ACAM imaging with Nasmith turret side apertures, top-end and  

the secondary covered-up (no images are shown)


	Leave Nasmith holes and secondary covered; cover also the top of the Nasmith turret tube

r1617246-247 above, texp=10s, light NOT visible
r1617248-249 above, texp=60s, light clearly NOT visible
OBS: a very small gradient is visible, probably related to the CCD
r1617250-251 left, texp=60s, light clearly NOT visible, same gradient visible
r1617252-253 Zenith (very far from Moon), texp=60s, light clearly NOT visible,
OBS: same gradient was visible, so it is not due to the Moon



	5 
	ACAM imaging with Nasmith turret  top-end covered-up (no images are shown)

 
	Uncover secondary and Nasmith turret holes, leave covered only top Nasmith turret

r1617254-255 left, texp=10s, light clearly NOT visible, same very small gradient visible
r1617256-257 left, texp=60s, light clearly NOT visible, same very small gradient visible
r1617258-259 10 deg right, texp=60s, light clearly NOT visible, same very small gradient visible

Servando took of the cover


Photos

Secondary cover:
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Nasmyth side aperture cover
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Nasymth turret covered:
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PRELIMINARY CONCLUSION (Ovidiu and Servando): 

The scattered light is probably due to the Moon light entering from behind the secondary inside the Nasmith turret, then reflecting from there to ACAM. An independent analyse should be carried to confirm these results. 

Before returning the telescope to operational use, please ensure that the following actions are addressed:

	Id
	Action
	Comments

	1
	Confirm that all Nasmyth turret cover(s) have been removed.
	CONFIRMED

	2
	Confirm that the secondary cover (including all mounting fixtures) has been removed and the flip-ring is left in the appropriate configuration for operational use.
	CONFIRMED
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