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1 Introduction

This document contains the individual test procedures necessary to verify the requirements of the VISTA Technical Specification AD01 and in accordance with the VISTA Verification Plan AD02. Some of the tests are intended to be performed before a customer witness (ESO and/or QMUL) during the formal Verification Phase and others are performed during the Integration and Commissioning phases and may or may not be formally witnessed according to customer preferences.

2 Acronyms and Abbreviations

AO

Active Optics

BOB

Broker for Observation Blocks

CASU

Cambridge Astronomical Survey Unit
DIMM

Differential Image Motion Monitor

DSS

Digital Sky Survey

FWHM
Full Width Half Maximum

GUI

Graphical User Interface

HOWFS
High-Order Wave-Front System

IPL

Instrument Preparation Laboratory
IR

Infra-Red

IRACE
Infra-Red Array Control Electronics

LOWFS
Low-Order Wave-Front System

LVDT

Linear Variable Differential Transformer

N/A

Not Applicable

RF

Radio-Frequency

SIQ

System Image Quality

TBC

To Be Confirmed
TBD

To Be Defined

TCS

Telescope Control System

TVP

Technical Verification Plan

VPO 

VISTA Project Organisation

3 Applicable and Referenced Documents

	

No
	Title
	Number & Issue

	AD01
	VISTA Technical Verification Specification
	VIS-SPE-ATC-00000-0008

	AD02
	VISTA Technical Verification Plan
	VIS-PLA-ATC-95000-0006 



	
	
	


4 VISTA Verification Test Procedures 

4.1 ------TVP / 4.8.3------IR Camera Field
	VISTA System
	IR Camera

	VISTA Sub-System
	

	Brief Title of Test
	IR Camera Field

	Location of Test
	Site

	Applicable Documents:
	VIS-SPE-ATC-06000-0004

	Preceding Verification Activities
	N/A

	Estimate of test duration
	1 hour + analysis

	Observing/Weather  Conditions required:
	

	Estimate of manpower required
	Operator + Scientist



Image rotator at 180 degrees. Download 2MASS images of these two chips based on the reported positions of the chip centres, identify the two stars in these images and note the coordinates from ds9 - WCS reporting agrees between the 2MASS and VISTA images.

	Difference in Declination: 3610.4"

Difference in Right Ascension: 375 seconds = 375x15xcos(35) = 4607"

Length of IR focal plane diagonal = 5853" = 1.626 degrees.

Second star on Chip1 at pixel (2000,61): RA=18:03:08.654, DEC=-35:19:05.96

Separation in declination = 10m38.48s = 638.48", pixel scale = 0.338 arcsec/pixel; plate scale = 59.14 microns/arcsecond.

Upper corner of chip 6: star at pixel (2036,2029) has RA=18:00:26.175, DEC=-35:2:32.66

Second star at (104,2017) has RA=18:00:26.552, DEC=-35:13:32.42

Separation in declination = 10m 59.76s = 659.76", pixel scale = 0.34  arcseconds/pixel; plate scale = 58.57 microns/arcsecond.

As second test is a measurement of the offset between the Cass. Rotator axis and the center of the IR focal plane. This was performed by observing several fields at 0 and 180 degree rotator angles, identifying objects on opposing detectors and comparing the pixel coordinates, with the following results:

Chips at center of field:

Detector 11, 180 degree rotation, star at Xdet=245, Ydet=67, 

Detector 6, 0 degree rotation, star at Xdet=1778, Ydet=1955 (would map to (270,93) on chip 11 if FPA center is perfectly located on the rotator axis.  Xdiff=26 pixels, Ydiff=25 pixels

Chips at edge of field:

Detector 13: rotation 180 degrees, star at Xdet=424, Ydet=1928

Detector 4: rotation 0 degrees, star at Xdet=1593, Ydet=88 (would map to (1455,1960) on chip 13 id FPA center is perfectly located on the rotator axis. Xdiff=31 pixels, Ydiff=32 pixels.

Within a measurement uncertainty of ~1 pixel, the location of the rotator center is then offset from its nominal location in the focal plane by Xoff=-14 pixels=280micron, Yoff=-14 pixels=280 micron. This corresponds to an offset of 3.3 arcseconds, compared to a specification limit of 8 arcseconds.

Conclusion: The field of view, location, plate- and pixel-scales of the IR camera are within specifications.
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4.2 ------TVP / 4.9.1.2 ------System Image Quality 

	VISTA System
	Telescope, IR Camera, Enclosure

	VISTA Sub-System
	

	Brief Title of Test
	System Image Quality

	Location of Test
	Site

	Applicable Documents:
	

	Preceding Verification Activities
	Pretty much everything: especially tracking, aO lookup tables, closed-loop aO, M1 supports all functional,  thermal control and ventilation, DIMM operational.  

	Estimate of test duration
	Setup: n/a . 

Test:   7 partial nights selected for good seeing, and varying wind and Moon phase. 
Analysis time: ~ 2 days. 
Reconfigure:   n/a

	Observing/Weather  Conditions required:
	nights of better than median seeing
Low/Medium/High Windspeeds

Varying Moon phase

	Estimate of manpower required
	Operator; 

Scientist
Software engineer

Systems engineer 


	Test Equipment Required: 

 Telescope , IR Camera, External DIMM on VISTA peak. 

Test Procedure or Procedure reference: 

This test requires:

aO lookup tables in good state;

all M1 supports operational; 

closed-loop LOWFS and autoguiding verified and operational; 

enclosure thermal control and vent doors operating normally;

external DIMM operating on VISTA Peak.

1. “Baseline” SIQ Images:

Take images with windspeed <= 10 m/s at the following configurations:
    i)  Alt = 60 deg for                                               Hour Angles between   -1 to +1 hour 

   ii)  Alt at 80,70,60,50,40,30, 25 for                      Hour Angles between  -1h to +1h .

[NB: for a subset of these images, also take images with offsets 0.475 and 0.95 detector width
 in Y , and 0.95 and 1.9 detector width in X , for analysis of pincushion distortion, see 4.10.1.4 ]  
2. “Fast Axis & Axis Reversal” SIQ Images:

Take images at the following configurations:

   i)  Alt = 87  and Az near South (for fast Az + Cass velocity);

   ii) Hour angle ~ -2.5 and +2.5, Dec ~ -30                       (for slow Az / faster Alt).

   iii) HA ~ +3, Dec ~ -10                                                     (for Cass reversal).

3. “Into Wind” and “Crosswind” rejection:
  Take images at the following configurations:

      i) Alt ~ 60 deg and pointing upwind in ~ 12 m/s wind. 
  ii) cross-wind in ~ 12 m/s and ~ 16 m/s windspeed

Reduction/Analysis Procedure:

1. Perform offline analysis of images to obtain FWHMs of stellar images across the IR focal plane.
2. Scale the DIMM results according to (lambda)^-0.2 (airmass)^0.6 to predict seeing at actual VISTA wavelength and airmass.  
2. Subtract the scaled-DIMM results in quadrature from measured VISTA FWHM to obtain SIQ. 
Compare with specifications and analyse parameter dependencies.  Software tools: IRAF may be used for measuring FWHM's and image profiles.

Author : WJS



4.3 ------TVP / 4.10.1.4------Pincushion Distortion 

	VISTA System
	IR Camera

	VISTA Sub-System
	

	Brief Title of Test
	Pincushion distortion

	Location of Test
	Site

	Applicable Documents:
	Tech Spec vXX 

	Preceding Verification Activities
	As per SIQ tests. 

	Estimate of test duration
	(parallel with SIQ)






	Observing/Weather  Conditions required:
	As for SIQ testing

	Estimate of manpower required
	Operator.

Scientist. 

 Software engineer.


	Test Equipment Required:

Test Procedure or Procedure reference:

Utilise a representative sample of the SIQ fields of 4.9.1.2:, i.e. a set of IR Camera images in good seeing covering a representative range of other parameters. 
Also, for a few of the above fields with non-high windspeed, take some additional images shifted by 0.425, 0.95 and 1.9 detector widths in each of x/y to get extra cross-linkage between detectors. 
Reduction/Analysis Procedure:

1. Perform Astrometric fitting of stars using the CASU/IRAF/astrom/pipeline software to determine:

i)    the centre, and

ii)   and amplitude of the pincushion distortion pattern. 

2. check for repeatability across fields.  
These images may also be used to verify pixel scale and field of view.
Author : WJS



4.4 ------TVP  / 4.12.2------Throughput 
	VISTA System
	IR Camera

	VISTA Sub-System
	Focal plane 

	Brief Title of Test
	Throughput

	Location of Test
	Site

	Applicable Documents:
	

	Preceding Verification Activities
	Silver Coating of Mirrors

	Estimate of test duration
	1 night + 1 Day analysis
at least one photometric night

	Observing/Weather  Conditions required:
	

	Estimate of manpower required
	Operator.

Scientist .


	Test Equipment Required:

 IR Camera, telescope, photometric night, data reduction software.

Test Procedure or Procedure reference:

1. Take observations of multiple fields of photometric standard stars (several per chip).
2. Repeat observations of each field spread over the range of zenith distance in  steps of 80,70,60,50,40,30, 25deg ZD.
Reduction/Analysis Procedure:

1. fit the observed instrumental flux for each star in each band to determine the extinction, zero points and colour terms for the system.

2. Determine the throughput of the system from the zero points.

Engineering test performed by GBD 2008-07-25:

Early test results from 1 J band observation of a 2MASS touchstone field:

Single Star, 2MASS J=11.322

IRAF phot detects 109074 ADU above sky from a flatfielded image.

Gain for chip 11 taken to be 4.62 from VIS-TRE-IOA-20000-0018

Effective wavelength for J band = 1.25 microns

Effective bandwidth = 0.18 microns

Magnitude zero point for J = -23.8

Effective collecting area of primary mirror seen by each pixel = 81602.8cm2

Predicted count from 11.322 magnitude star = 170,000, assuming 5% absorption in the atmosphere.

Estimated throughput in J band = 64%

Of the three primary science bands, J is 'expected' to have the lowest throughput as the detectors are usually dropping out there. This number implies that the detector q.e. is at least 90% in this band, and that everything else is as expect.
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4.5 ------TVP / 4.12.3------ Scattered Light 
	VISTA System
	IR Camera

	VISTA Sub-System
	

	Brief Title of Test
	Scattered Light 

	Location of Test
	Site

	Applicable Documents:
	

	Preceding Verification Activities
	

	Estimate of test duration
	1 dark photometric night (parallel with throughput) + 1 bright photometric night. (i.e. at least 2 weeks elapsed)

	Observing/Weather  Conditions required:
	[Dark Night] + [Bright Night]:

	Estimate of manpower required
	Operator + Scientist


	Test Equipment Required: Data software and analysis software.

Test Procedure or Procedure reference:

[Dark Night]:

1. Observe a ‘blank’ field at high galactic latitude and as far from bright stars as can reasonably be achieved.

2. Take sufficiently deep single pawprint exposures of this field in each band that the sky background level can be obtained.

3. Observe a similar ‘blank field’, still at high latitude, but 1.5 degrees from a 1st mag star (need to find a star that is known to be 1st mag in JHK…) .

Notes: 

1. It should be possible to detect the residual sky gradient due to the presence of this source, and a comparison of the background level with the reference frames gives the result.
2. Sky background level can be determined as the average modal value of the counts in box samples over the field in regions free of bright objects.

[Bright Night]:

1. Repeat the reference field from the Dark night when this field is well away from the moon.

2. Take a series of observations of blank fields in each filter at 5 degree intervals in moon-object separation, stepping up to 45 degrees. 
3. Repeat the above comparison of the background level with the new reference field measurements.

4. Continue measurements of Bright Night up to 45 degrees away from the moon… 

Reduction/Analysis Procedure:

1. Pass data through CASU pipeline for flatfielding/dark subtraction.

2. Visual inspection of the processed images will be required to determine location of ghost images, although serious ghosts will show up in the image detection pass of the pipeline analysis.
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4.6 ------TVP / 4.12.4(1)------Emissivity: Telescope + sky
	VISTA System
	Telescope and IR Camera

	VISTA Sub-System
	

	Brief Title of Test
	Emissivity : Telescope + Sky

	Location of Test
	Site

	Applicable Documents:
	

	Preceding Verification Activities
	

	Estimate of test duration
	1 Night + 0.5 day analysis





	Observing/Weather  Conditions required:
	a clear night when a VLT is taking Ks band imaging with either ISAAC or HAWK-I;

	Estimate of manpower required
	Operator. 
Scientist. 


	Test Equipment Required:

Test Procedure or Procedure reference:
 (NB: obtaining emissivity for a ‘perfectly baffled system’ is difficult; probably use VLT as a benchmark). 
1. Select a night when a VLT is taking Ks band imaging with either ISAAC or HAWK-I;  query in advance when this is planned to happen, and check with VLT telescope operator in real time. 
2. 
3. Take near-simultaneous images with VISTA at similar airmass to VLT. 
Reduction/Analysis Procedure:

1. Analyse sky brightness in both VLT and VISTA images

2. apply a correction to VLT measurement to obtain a hypothetical value for “VLT with silver-coated mirrors”

3. Use 2MASS stars in VISTA field to define zeropoint;

4. from known pixel scale, deduce sky brightness in Ks mag/arcsec^2.

Notes:
Availability of data: any time VLT is imaging in Ks band , assuming we can 'borrow' the data without redistributing to get  around proprietary rights issues (or just use VLT sky-brightness

   numbers from ESO QC pipeline).

 “Liability” issue:  unlikely, since ESO presumably trust the VLT, and there are no practicable alternatives given the time-dependence of sky brightness.  

Author : WJS



4.7 ------TVP / 4.12.4(2)------Emissivity : Telescope + Camera
	VISTA System
	IR Camera

	VISTA Sub-System
	

	Brief Title of Test
	Emissivity : Telescope + Camera

	Location of Test
	Site

	Applicable Documents:
	

	Preceding Verification Activities
	

	Estimate of test duration
	0 night – in parallel with 4.12.4(2)
1 day analysis. 

	Observing/Weather  Conditions required:
	cloudless (photometric) night

	Estimate of manpower required
	Operator. 
Scientist. 


	Test Equipment Required:

 Telescope and IR Camera

Test Procedure or Procedure reference:

1. take a series of images in Ks filter (at medium to high galactic latitude) at a range of airmasses from 1.0 to 2.5, in steps of 0.2 airmass. 
2. Repeat the above measurement range 3 times each, up-going and down-going. 

Reduction/Analysis Procedure:

1. Measure sky background for each image.

2. Perform linear fit of sky flux vs airmass to give ”telescope" flux (in photon/sec/arcsec^2)
3. Use 2MASS stars to convert to Ks mag/arcsec^2 and then to SI units using standard values for Vega.

4. Extrapolate to zero airmass to derive telescope emissivity. 
5. Compare with computed value for black-body at ambient temperature.
Notes:   there is no obvious practicable experimental method to separate “Telescope” & “Camera” contributions, therefore for the individual contributions one must rely on analysis.

Author : WJS



4.8 ------TVP / 4.12.5----Ghosting

	VISTA System
	Telescope and IR Camera

	VISTA Sub-System
	

	Brief Title of Test
	Ghosting

	Location of Test
	Site

	Applicable Documents:
	

	Preceding Verification Activities
	

	Estimate of test duration
	0 –> (1-2 nights, same dark night as 4.12.3.1)

+ 0.5d analysis

	Observing/Weather  Conditions required:
	

	Estimate of manpower required
	Operator + Scientist


	Test Equipment Required:

Test Procedure or Procedure reference:

1. Identify a target field with at least one relatively bright (6th mag) star.

2. Make repeated observations of this field with the star dithered around the focal plane (probably only need to dither around a single quadrant, but NEED to include positions where the star is in the field, but NOT on a detector to cover reflections from the FPA plate…).

3. Run ‘SExtractor’ to find and remove bright images from all 16 detectors for each frame.

4. Search for large fluctuations in the background maps.
5. Subtract off the dark sky map from each image.
6. Removing all detected sources from the resultant image to give a sky image which can be thresholded to search for regions that exceed 50% of the nominal sky background (Persistence effects could contaminate this measurement, so adequate time intervals should be given between each star position.)
7. Repeat the dark sky measurement (from 4.12.3) – this should be done BEFORE moving the star around the field to avoid persistence effects

Author : GD


4.9 ------TVP / 4.12.6------ Light leakage  
	VISTA System
	IR Camera

	VISTA Sub-System
	Filter wheel

	Brief Title of Test
	Light leakage

	Location of Test
	Site

	Applicable Documents:
	

	Preceding Verification Activities
	

	Estimate of test duration
	0.5 day (daytime) (During Integration)

	Observing/Weather  Conditions required:
	

	Estimate of manpower required
	Operator.
Scientist. 


	Test Equipment Required:

 IR Camera on telescope, flat-field screen and lamps. 

NOTE:  Refer to procedure for 5.6.5.8(1) for details of modified bulb installation and level adjustment.

Test Procedure or Procedure reference:

1. Point telescope at flat-field screen

2. Turn lamps on

3. Take a set of 5-sec flat-field exposures in each broadband filter:
     i) Y
    ii) J,
   iii) H,
   iv) Ks. 

4. Take a set of 300-sec “leak” images with lamps on and dark filter inserted.

5. Take a set of 300-sec “dark” images with lamps off. 

Reduction/Analysis Procedure:

1. Subtract “Dark” from “Leak” images to give “Leakage Flux”.

2. Sum the broadband images with suitable correction factor to account for extra bandwidth outside the filters to give an approximate equivalent of a “white light” exposure.

3. Divide the leakage flux by a scaled version of white light exposure to give a leak percentage. 
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4.10 ------TVP / 4.12.7------System Noise Characteristics  
	VISTA System
	IR Camera

	VISTA Sub-System
	

	Brief Title of Test
	System Noise Characteristics

	Location of Test
	Site

	Applicable Documents:
	

	Preceding Verification Activities
	

	Estimate of test duration
	(2 nights – 2 months) elapsed, parallel with SIQ + 0.5d Analysis

	Observing/Weather  Conditions required:
	

	Estimate of manpower required
	Operator + Scientist + VDFS


	Test Equipment Required:

 Telescope and IR Camera

Test Procedure or Procedure reference:

(***********  NOTE timescale of tests  **************)

1. Select a field that will be observable at useful Zenith distances for a period of at least 2 months.

2. Observe 15 minute exposures of this field over a period of 3-4 nights to generate a 16h stacked exposure which should be processed through the standard data flow pipeline.

3. Stack the images incrementally to produce a curve of S/N vs time for a sample of objects on each chip.

4. Repeat these observations over a period of 2 months.

5. Construct multiple stacks of the reduced data frames to compare S/N vs time curves for the following subsets:

a. The original incremental 16h stack

b. An incremental 16h stack obtained at the end of the two month period.

c. An incremental 16h stack spaced across the two month period.

Author : GD


4.11 ------TVP /  4.13.1.2------Telescope pointing
	VISTA System
	Telescope

	VISTA Sub-System
	

	Brief Title of Test
	Telescope pointing

	Location of Test
	Site

	Applicable Documents:
	

	Preceding Verification Activities
	Lots

	Estimate of test duration
	1 night + 1d Analysis + 1d Preparation

	Observing/Weather  Conditions required:
	

	Estimate of manpower required
	1 Operator

1 Software/system


	Test Equipment Required: 

None

Test Script

Not required - already in vtpom/pom.
Test Procedure or Procedure reference: 

1. Prepare a set of ~50 targets with guide stars. 
2. Preset the telescope to each of these in turn and the guiding star positional error logged
3. Log the guide correction for each target guide star 
Reduction/Analysis Procedure:

1. Use TPOINT-based vtpom module to determine the blind pointing accuracy. (this is a standard ESO pointing test module)
Success Criterion:

< 3 arcsec rms
Author : JMS


4.12 ------TVP /  4.13.1.3(1)------Telescope offset pointing < 2° 
	VISTA System
	Telescope

	VISTA Sub-System
	

	Brief Title of Test
	Telescope offset pointing < 2°

	Location of Test
	Site

	Applicable Documents:
	

	Preceding Verification Activities
	

	Estimate of test duration
	subsumed in absolute pointing test

	Observing/Weather  Conditions required:
	

	Estimate of manpower required
	1 Operator

1 Software/system


	Test Equipment Required: 

None

Test Script

Data analysis would be made more efficient using a new script.
Test Procedure or Procedure reference: 
1. Identify a set of targets;

2. For each target identify an offset target with guide star.

3. Preset to the initial target and log the guide star positional error
4. Preset the telescope to the "offset" target, and log the new guide star positional error
5. Repeat for each target.

Reduction/Analysis Procedure:

6.  The vector difference of these two guide errors is the offset pointing error.

(Note: operational telescope offsets will not be performed; rather individual telescope presets will be performed because of the need to acquire new guide and active optics stars. There is currently no facility to "zero" the pointing error, before presetting to the nearby target.)

Success Citerion:

< 2 arcsec (95% confidence)

Author : JMS


4.13 ------TVP / 4.13.1.3(2)------Telescope offset pointing (star remains on autoguider)
	VISTA System
	Telescope

	VISTA Sub-System
	

	Brief Title of Test
	Telescope offset pointing (star remains on autoguider)

	Location of Test
	Site

	Applicable Documents:
	

	Preceding Verification Activities
	

	Estimate of test duration
	1 night +1d Analysis + 1d preparation

	Observing/Weather  Conditions required:
	

	Estimate of manpower required
	1 Operator

1 Software/system


	Test Equipment Required: 

None

Test Script

A new script would allow the procedure to be run efficiently.
Test Procedure or Procedure reference: 

1. Acquire a target such that one star appears on a science array and another on an autoguider.

2. Close the guiding loop and measure the position of the science array star
3. Move the telescope to a new target position but with the same guide star, and the guide loop closed.

4. Measure the new position of the science array star
5. Repeat for ~50 targets.

Reduction/Analysis Procedure:

1. Compare the difference between these two positions in pixel units with that calculated from the offset. 

Success Citerion:

< 0.5 pixels on science array (95% confidence)

Author : JMS


4.14 ------TVP /  4.13.1.4------Re-Acquisition

	VISTA System
	Telescope

	VISTA Sub-System
	

	Brief Title of Test
	Re-Acquisition

	Location of Test
	Site

	Applicable Documents:
	

	Preceding Verification Activities
	

	Estimate of test duration
	

	Observing/Weather  Conditions required:
	

	Estimate of manpower required
	1 Operator

1 Software/system


	Test Equipment Required: 

None

Test Script

Test Procedure or Procedure reference: 

1. Select a medium-dense star field at Dec ~ -40 , transiting near midnight.

2. Expose an image stack totalling 5 mins (to average out seeing) , recording the exact pixel coordinates of the guide star used.
3. Re-visit same field a few nights later at same hour angle (remember the 4 minutes/night UT-LST drift) 

4. Re-use the same guide star and bring it back to the same pixel.

Reduction/Analysis Procedure:

1. Compare the star positions on science arrays
Success Criterion:

Star positions on Science array should coincide; differences suggest variations in atmospheric refraction, AG-to-FPA differential flexure or Cass rotator zero-point .
Author: WJS



4.15 ------TVP / 4.13.2------Acquisition Time  
	VISTA System
	Telescope

	VISTA Sub-System
	Axes

	Brief Title of Test
	Acquisition Time

	Location of Test
	Site

	Applicable Documents:
	

	Preceding Verification Activities
	4.13.1.2 Absolute Pointing

	Estimate of test duration
	Setup:             0.5 hr

Test:               1.0 hr

Analysis:        0.5 hr

Reconfigure:  0 hr

	Observing/Weather  Conditions required:
	

	Estimate of manpower required
	1 Systems

1 Operator


	Test Equipment Required:

Telescope plus Camera

Test Procedure or Procedure reference:

1. Select a suitable sky target, and point the system so that the target is well positioned in the Guiding sensor.

2. Move the telescope off in Azimuth and Altitude so that the total angular position moved corresponds to the entries in the following table, and wait until the system has settled.

3. Start a timer (or read the timestamp information in the data off-line), bring the telescope back to re-position the target on to the same position on the guide sensor, and stop the timer when the target position error on the guider is less than 0.2 arcsec (i.e. the required 15s open-loop tracking accuracy).

Slew Distance

Acquisition Time

Pass/Fail

60 deg

( < 45s )

15 deg

( < 30s )

2 deg

( < 10s )

10 arcmin

( < 6s )

2 arcmin

( < 3s )

20 arcsec

(< 2s )

Author: BS


4.16 ------TVP /  4.14.1(1) and (2)------Open loop tracking 
	VISTA System
	Telescope

	VISTA Sub-System
	

	Brief Title of Test
	Open loop tracking

	Location of Test
	Site

	Applicable Documents:
	

	Preceding Verification Activities
	

	Estimate of test duration
	1 night + 0.5d analysis

	Observing/Weather  Conditions required:
	

	Estimate of manpower required
	1 Operator

1 Software/system


	Test Equipment Required: 

None

Test Script

New script(s) for operation and analysis would make procedure more efficient.
Test Procedure or Procedure reference: 

1. Acquire a star on the autoguider but do NOT close the loop. 
2. Log autoguider centroids at 10 Hz for a duration of 5 minutes. 
3. Repeat the procedure at ~20 different positions, with different elevations and in/out of wind.

Reduction/Analysis Procedure:

1. Plot centroids against time;
2. Calculate RMS centroid error, correct for seeing-induced image wobble and compare with Success Criteria below.

Success Criteria:

< 0.2 arcsec over 15s

< 0.5 arcsec over 5 minutes.

Author : JMS


4.17 ------TVP / 4.14.1(3)------Non-sidereal tracking 
	VISTA System
	Telescope

	VISTA Sub-System
	

	Brief Title of Test
	Non-sidereal tracking

	Location of Test
	Site

	Applicable Documents:
	

	Preceding Verification Activities
	

	Estimate of test duration
	In parallel with 4.14.1((1) and (2)

	Observing/Weather  Conditions required:
	

	Estimate of manpower required
	Operator
Scientist 


	Test Equipment Required:

Test Procedure or Procedure reference:

OPTION A:

1. Pre-select a near-earth asteroid moving at rate of 1 arcsec/s,

2. track it taking a series of short exposures

Reduction/Analysis Procedure:

 Measure the centroids against time
OPTION B:
1. Track low-density stellar field (e.g. galactic pole) at 1 arcsec/s non-sidereal rate.

2. Take a set of short exposures with DIT=2 sec, NDIT=5, separated by 10 sec pauses.
Reduction/Analysis Procedure:

1. Star trails should appear as ‘lines’ with intensity dips along them.

2. Check the non-sidereal tracking by comparing exposures over the course of a few minutes. As long as a good WCS with plate scale and ZPN distortion is available, just reading off coordinates of trail end-points to the nearest pixel should be adequate
Success Criterion:

No specific criterion defined – implemented as a standard ESO TCS function.
Author : WJS



4.18 ------TVP / 4.14.2(2)------Closed-Loop Tracking & Autoguider Ready Time 
	VISTA System
	System –level – Tracking & Guiding

	VISTA Sub-System
	LOCSAG/Software/TCS/Telescope

	Brief Title of Test
	Closed-Loop Tracking & Autoguider Ready time

	Location of Test
	Site (on-sky)

	Applicable Documents:
	

	Preceding Verification Activities
	-

	Estimate of test duration
	Setup:              0.25d (offline – selection of guide stars to use)

Test:                 1n

Analysis time:  1d

Reconfigure:    none.  

	Observing/Weather  Conditions required:
	Good

	Estimate of effort required
	Systems Engineer

Project Scientist

Workpackage Manager - Software

Telescope Operator


	Test Equipment Required:

None.

Test Procedure or Procedure reference:

Define the set of stars to be used, from ESO online guide-star catalogue – ensure “realistic” distribution of magnitudes, elevations, positions wrt to galactic equator etc.
For each guide-star in turn, select closed-loop guiding and measure the time taken to confirm closed-loop operation.

Success critieria:

1. All candidate stars can be used for closed-loop guiding.

2. In each case, the time taken to close the loop is <1sec. 
Author : JMS


4.19 ------TVP / 4.15.1----Exposure Length

	VISTA System
	

	VISTA Sub-System
	

	Brief Title of Test
	

	Location of Test
	

	Applicable Documents:
	

	Preceding Verification Activities
	

	Estimate of test duration
	

	Observing/Weather  Conditions required:
	

	Estimate of manpower required
	


	Test Equipment Required:

Test Procedure or Procedure reference:

*************Covered by tests in 4.15.2(1,2) following.**************
Author : GD


4.20 ------TVP /  4.15.2(1,2)------Exposure accuracy 
	VISTA System
	IR Camera

	VISTA Sub-System
	Detectors

	Brief Title of Test
	Exposure duration

	Location of Test
	Site

	Applicable Documents:
	

	Preceding Verification Activities
	

	Estimate of test duration
	1 Night + 0.5d analysis

	Observing/Weather  Conditions required:
	

	Estimate of manpower required
	Operator.
Scientist. 


	Test Equipment Required:

Test Procedure or Procedure reference:
OPTION A:

(Method for longer exposures). 
1. Point telescope at celestial equator, then stop it.

2. Take a series of exposures of varying DIT ~ 5s, 10s, 20s, 40s.

Reduction/Analysis Procedure:

1. Bright stars will produce star trails at sidereal rate, 15.04 arcsec/sec; true exposure length can be calculated from length of trail and known plate scale.  

(Method for shorter exposures)

1. Take a series of images tracking a single star field with NDIT*DIT = 16*1s, 8*2s, 4*4s, 2*8s, 1*16s. Also 8*1s, 4*2s, 1*8s; 4*1s, 2*2s, 1*4s.

Reduction/Analysis Procedure:
1. separate detector non-linearity from timing error by analysis of photometry (differential) – requires non-saturated stars of varying fluxes.

1. 
2. 
3. 

4. 
Author : WJS


4.21 ------TVP / 4.15.3----Time Stamping
	VISTA System
	IR Camera

	VISTA Sub-System
	

	Brief Title of Test
	Exposure time stamp

	Location of Test
	

	Applicable Documents:
	

	Preceding Verification Activities
	

	Estimate of test duration
	1 hour. 

	Observing/Weather  Conditions required:
	Any. 

	Estimate of manpower required
	Operator
Scientist. 


	Test Equipment Required:

Test Procedure or Procedure reference:

Start a 20 sec DIT in J-band on celestial equator. Approximately in mid-exposure, hit the STOP TRACK 

 Button on the TCS screen; this event with UT should appear in TCS event logs. 

Measure star trail lengths on resulting partly-trailed image;  using trail lengths and 

  Exposure end-time in header can deduce UT of the STOP event.  

Compare the calculated and logged UTs ; this checks that IRACE and the TCS have a consistent clocks.

Author : WJS 


4.22 ------TVP /  4.15.4.2------IR Camera – Re-start exposures
	VISTA System
	IR Camera

	VISTA Sub-System
	Detectors

	Brief Title of Test
	IR Camera - Re-start Exposures

	Location of Test
	Site

	Applicable Documents:
	

	Preceding Verification Activities
	

	Estimate of test duration
	

	Observing/Weather  Conditions required:
	

	Estimate of manpower required
	


	Test Equipment Required:

Test Procedure or Procedure reference:

Tested at Garching by S.Beard (Average data storage overhead = 3.6 sec, email from SB Monday November 19. 2007 2:34 PM). ‘Should be repeated using new instrument workstation hardware at Paranal.’
Author: GD


4.23 ------TVP /  4.15.4.3------IR Camera – Multiple Integrations
	VISTA System
	IR Camera

	VISTA Sub-System
	Detectors

	Brief Title of Test
	IR Camera – Multiple Integrations

	Location of Test
	Site

	Applicable Documents:
	

	Preceding Verification Activities
	

	Estimate of test duration
	

	Observing/Weather  Conditions required:
	

	Estimate of manpower required
	


	Test Equipment Required:

Test Procedure or Procedure reference:
By Design/inspection, inherent property of IRACE system, Set DIT=10 and make integrations happen every 10s. Email from SB Monday November 19. 2007 2:34 PM
Author: GD


4.24 ------TVP /  4.15.4.4(1)------Rapid Sequence of IR Integrations
	VISTA System
	IR Camera

	VISTA Sub-System
	Detectors

	Brief Title of Test
	IR camera – Rapid Sequence of IR Integrations

	Location of Test
	Site

	Applicable Documents:
	

	Preceding Verification Activities
	

	Estimate of test duration
	

	Observing/Weather  Conditions required:
	

	Estimate of manpower required
	


	Test Equipment Required:

Test Procedure or Procedure reference:

Refer to Email from SB Monday November 19. 2007 2:34 PM, do at same time as test 4.15.4.2. Result dependant on using ‘Double’ or ‘DoubleReadReset’ readout modes.
Author: GD


4.25 ------TVP / 4.16.1.2------Stored data forms 
	VISTA System
	IR Camera

	VISTA Sub-System
	

	Brief Title of Test
	Stored data forms

	Location of Test
	anywhere

	Applicable Documents:
	

	Preceding Verification Activities
	

	Estimate of test duration
	10 minutes

	Observing/Weather  Conditions required:
	

	Estimate of manpower required
	Scientist


	Test Equipment Required:

Test Procedure or Procedure reference:

1. Use IMG_GEN_TEC.obd from BOB

2. change data type between Double and Uncorrelated and change the number of co-add

3. Take a range of data frames and verify that the resultant data are consistent with the requested readout modes. 
(Observation 10-Jul-2008:  Stored data are indeed consistent with chosen readout modes.)
The acquisition rate can be inferred by timing the readouts (this has already been done at Garching). The data capacity can be verified by typing ‘df’ on the instrument workstation.
(Observation 10-Jul-2008:  The data capacity of the workstation is now 5200 data frames. With a data rate of 1 image every 10 seconds for 14 hours, the maximum amount of data that can be observed in a single night is 5040 data frames.)
Author : GD


4.26 ------TVP / 4.16.2------Concurrent operation (disk storage) 
	VISTA System
	IR Camera

	VISTA Sub-System
	

	Brief Title of Test
	Concurrent operation (disk storage)

	Location of Test
	Site

	Applicable Documents:
	

	Preceding Verification Activities
	

	Estimate of test duration
	4 hours

	Observing/Weather  Conditions required:
	

	Estimate of manpower required
	Operator / Software


	Test Equipment Required:

Test Procedure or Procedure reference:

A:   This is a standard feature of the IRACE system. The behaviour can be verified by filling the disk (or by redirecting the data storage to a much smaller disk and filling that) and then trying to take an exposure. Test performed July 8th 2007 with expected behaviour.
Success criterion:

The Operator should be warned that the disk is full, before the exposure is commenced.
B:   This feature should now have been added to IRACE:

1. Schedule two OBs of different fields with different filters back-to-back.

2. Monitor the IRACE Engineering GUI screen to determine the point at which the exposure is complete, and the OS control GUI to determine the point at which the merged file is written to disk.

Success criterion:

The Telescope should have moved before the data-write is complete.

Author : GD


4.27 ------TVP / 4.16.3------ Archiving 

	VISTA System
	IR Camera

	VISTA Sub-System
	

	Brief Title of Test
	Archiving

	Location of Test
	Site

	Applicable Documents:
	

	Preceding Verification Activities
	

	Estimate of test duration
	1 day offline

	Observing/Weather  Conditions required:
	

	Estimate of manpower required
	ESO Data Flow Rep. /CASU


	Test Equipment Required:

Test Procedure or Procedure reference:

Process a full set of observations through the summit QC software or the VDFS software. Alternatively CASU have a version of FITSCHECK which will verify the header contents. 
Note: it should also be verified that the values written into the FITS headers are those which correspond to the current instrument/ telescope/enclosure configurations. This can be achieved by inspection of the headers.

Success criterion:

Headers are correct.

Author : GD


4.28 ------TVP / 4.16.5------ Data Storage
	VISTA System
	IR Camera

	VISTA Sub-System
	Data Storage

	Brief Title of Test
	Data Storage

	Location of Test
	Site

	Applicable Documents:
	

	Preceding Verification Activities
	

	Estimate of test duration
	10min (During Integration)

	Observing/Weather  Conditions required:
	

	Estimate of manpower required
	Software


	Test Equipment Required:

Test Procedure or Procedure reference:

Verify that there is at least 10Tb of on-line storage available to the instrument workstation.

Success criterion:

Required storage available.

Author : GD


4.29 ------TVP / 4.16.8(1)&(2)------ Local Data Reduction: Performance and Impact
	VISTA System
	IR Camera, Data Handling, Telescope

	VISTA Sub-System
	

	Brief Title of Test
	Local Data Reduction: Performance and Impact

	Location of Test
	Site

	Applicable Documents:
	

	Preceding Verification Activities
	

	Estimate of test duration
	1 night (During Integration)

	Estimate of manpower required
	1 Operator

1 Software


	Test Equipment Required: 

None

Test Script

Data analysis would be made more efficient using a new script.
Test Procedure or Procedure reference: 

1. Initiate such that data are acquired continuously at the full performance rate (one exposure every 10s). 
2. Select a recent observation and analyse this on the offline workstation.

Reduction/Analysis Procedure:

Verify that this did not impact the observing process by analysing the observing log (timestamps of exposures).
Success Criterion:

IR Camera acquires data at rate of 1 exposure every 10s, whilst data are analysed on offline workstation.

Author : JMS


4.30 ------TVP /  4.16.8(3)------Local Data Reduction - Software Updates
	VISTA System
	Data Handling

	VISTA Sub-System
	

	Brief Title of Test
	Local Data Reduction - Software Updates

	Location of Test
	

	Applicable Documents:
	

	Preceding Verification Activities
	

	Estimate of test duration
	0 

	Estimate of manpower required
	NA


	Test Equipment Required: 

None

Test Procedure or Procedure reference: 

This requirement will not be tested as it is essentially tautological. The requirement is that "authorised personnel" i.e. ESO staff shall be able to install software on what is actually ESO standard hardware, procured and configured by ESO. 

Success Criterion:

N/A

Author : JMS


4.31 ------TVP /  4.16.8(4)------ Local Data Reduction - FTP Export
	VISTA System
	Data Handling

	VISTA Sub-System
	

	Brief Title of Test
	Local Data Reduction - FTP Export

	Location of Test
	Site

	Applicable Documents:
	

	Preceding Verification Activities
	

	Estimate of test duration
	1 hour (During Integration)

	Estimate of manpower required
	1 Software


	Test Equipment Required: 

None

Test Procedure or Procedure reference: 

1. Select a data file on the Offline Workstation and transfer it to a computer outside the firewall by means of an FTP put operation (the external computer will need to run an FTP server).

2. Transfer a data file as an email attachment.

Success Criterion:

File can be read on the external computer.

Author : JMS


4.32 ------TVP /  4.17(1)------ Thermal Control – Above Primary Mirror
	VISTA System
	Thermal Control 

	VISTA Sub-System
	Enclosure, M2 Unit

	Brief Title of Test
	Thermal Control – Above Primary Mirror

	Location of Test
	Site

	Applicable Documents:
	None.

	Preceding Verification Activities
	None.

	Estimate of test duration
	(In parallel with 4.17(2))

Setup:              0.5d (stabilising time)

Test:                1n (periodic temp measurement)

Analysis time: n/a

Reconfigure:    n/a

	Observing/Weather  Conditions required:
	Need a night with “lowish” windspeeds
(Note:  experimentation with Vent doors will be required to obtain required internal windspeed range).

	Estimate of effort required
	Systems Engineer

Project Scientist

Electrical Technician


	Test Equipment Required:

Remote temperature measurement probe.

Use Subsystem thermometer sensor readings or remote thermometer.
Use Telescope Structure anemometers for consistency and convenience
Test Procedure or Procedure reference:

1. Set the system into normal daytime “sleep” mode with all Enclosure thermal conditioning systems running as normal. 

2. Wait for minimum of 6 hours to allow internal temperatures to stabilise.
3. Perform normal pre-sunset ventilation system operations to commence enclosure flushing.
4. Open observing slit doors

5. Rotate Enclosure and deploy windscreen, vent doors etc. to obtain ~2m/s windspeed within dome.
6. Commence observing sequence, with slewing in Alt/Az/Cass every ~15mins

7. At 1hr intervals, measure and log  temperature of Telescope/M2 Unit/Enclosure structures/components above primary mirror level (pay particular attention to any sited in locations that may give rise to thermal plumes: Windscreen motor, Enclosure cabinets, brake resistors etc, Telescope Altitude motors, M2 Unit surfaces
Reduction/Analysis Procedure:

1. Compare temperature deviation from ambient with the spec.
Note: images gathered should be logged and archived, however those taken around the time of temperature measurement may be contaminated from the remote thermometer probe. 




Author : AJB



4.33 ------TVP / 4.17(2)------ Thermal Control – Below Primary Mirror
	VISTA System
	Thermal Control 

	VISTA Sub-System
	Enclosure, M2 Unit

	Brief Title of Test
	Thermal Control – Below Primary Mirror

	Location of Test
	Site

	Applicable Documents:
	None.

	Preceding Verification Activities
	None.

	Estimate of test duration
	(In parallel with 4.17(1))

Setup:              0.5d (stabilising time)

Test:                1n (periodic temp measurement)

Analysis time: n/a

Reconfigure:    n/a

	Observing/Weather  Conditions required:
	Need a night with “lowish” windspeeds.
(Note:  experimentation with Vent doors will be required to obtain required internal windspeed range).

	Estimate of effort required
	Systems Engineer

Project Scientist

Electrical Technician


	Test Equipment Required:

Remote temperature measurement probe.

Use subsystem thermometer sensor readings or remote thermometer.

Use Telescope Structure anemometers for consistency and convenience

Test Procedure or Procedure reference:

1. Set system into normal daytime “sleep” mode with all Enclosure thermal conditioning systems running as normal,

2. Wait at least 6 hours to allow temperatures to stabilise.

3. Perform normal pre-sunset ventilation system operations to commence enclosure flushing.
4. Open observing slit doors

5. rotate Enclosure and deploy windscreen, vent doors etc. to obtain ~1m/s windspeed within dome.
6. Commence observing sequence, with slewing in Alt/Az/Cass every ~15mins.
7. At 1hr intervals, measure temperature of Telescope/Enclosure structures/components below primary mirror level (pay particular attention to any sited in locations that may give rise to thermal plumes: M1 Cell, M1 Actuators, IR Camera rear surfaces.
Reduction/Analysis Procedure:

Compare temperature deviation from ambient with the spec.

Note: images gathered should be logged and archived, however those taken around the time of temperature measurement may be contaminated from the remote thermometer probe. 




Author : AJB



4.34 ------TVP / 5.1.9.8.2 (2)------ Balancing / Residual balancing torque
	VISTA System
	Telescope

	VISTA Sub-System
	

	Brief Title of Test
	Balancing / Residual balancing torque

	Location of Test
	Site

	Applicable Documents:
	Altitude Axis Balancing Procedure VIS-PRO-VER-01001-0691

	Preceding Verification Activities
	

	Estimate of test duration
	Setup:              0 hr 

Test:                2 hr 

Analysis time: 2 hrs (offline)

Reconfigure:    n/a

	Observing/Weather  Conditions required:
	n/a

	Estimate of manpower required
	1 Operator 

1 Mech Tech


	Test Equipment Required: 

 Telescope, integrated altitude axis LCU

Test Procedure or Procedure reference: 

1. Check the altitude axis balance as per the Altitude Axis Balancing Procedure.
2. Drive the altitude axis from zenith to horizon and back at constant velocity, recording the altitude motor current. 
Reduction/Analysis Procedure:

 Analyse variation of current over alt range to estimate the residual balancing torque.

TEST DATE

PASS / FAIL
LOCATION OF TEST RESULTS

Author : PFJ


4.35 ------TVP / 5.1.10.8.1------ Kinematic Ranges
	VISTA System
	Telescope

	VISTA Sub-System
	Axes

	Brief Title of Test
	AZ, ALT Kinematic Ranges

	Location of Test
	Site

	Applicable Documents:
	

	Preceding Verification Activities
	n/a

	Estimate of test duration
	(During integration)

Setup:             0.5 hr

Test:               1.0 hr

Analysis:        2.0 hr

Reconfigure:  0 hr

	Observing/Weather  Conditions required:
	

	Estimate of manpower required
	1 Systems

1 Operator


	Test Equipment Required:

Telescope and IR Camera

Test Procedure or Procedure reference:

(a) Verify control system zero points and axis definitions:










(b) Command maximum angles (increasing software limits if necessary) and record reported angles.










Author: BS


4.36 ------TVP / 5.1.10.8.2------(Azimuth and Altitude) Operational Conditions
	VISTA System
	Telescope

	VISTA Sub-System
	Axes

	Brief Title of Test
	(Azimuth and Altitude) Operational Conditions

	Location of Test
	Site

	Applicable Documents:
	

	Preceding Verification Activities
	
5.1.10.8.1 Kinematic Ranges

	Estimate of test duration
	(During integration)

Setup:             0 hr

Test:               2.0 hr

Analysis:        2.0 hr

Reconfigure:  0 hr

	Observing/Weather  Conditions required:
	

	Estimate of manpower required
	1 Systems

1 Operator


	Test Equipment Required:

Telescope and IR Camera

Test Procedure or Procedure reference:

Telescope Azimuth and Altitude drives driven under software control to verify functional velocity and accelerations (actual system tracking capability including errors is verified in Procedure 4.14.1):
This requires logging of position vs. time and later analysis, in addition, maximum tracking velocity and accelerations cannot be verified by normal sky objects. Procedure TBD.
NOTE – interface scaling and tolerances may result in a ‘Fail’ for Slew Velocity.






























Author :BS


4.37 ------TVP / 5.1.10.8.4------ Telescope Limits
	VISTA System
	Telescope

	VISTA Sub-System
	Axes

	Brief Title of Test
	Telescope Limits

	Location of Test
	Site

	Applicable Documents:
	

	Preceding Verification Activities
	
5.1.10.8.1 Kinematic Ranges

	Estimate of test duration
	(During integration)

Setup:             1.0 hr

Test:               3.0 hr

Analysis:        0 hr

Reconfigure:  1.0 hr

	Observing/Weather  Conditions required:
	

	Estimate of manpower required
	1 Systems

1 Operator
1 Safety Authority


	Test Equipment Required:

Telescope.
NOTE (1) : Tested during VRSI On-Site Acceptance Tests - Early ESO warning if witnessing required.
Software Limits are tested as part of Axis LCU Site Integration activities.
  
Test Procedure or Procedure reference:

(VRSI) VISTA MCS Integrated Test Procedure, VIS-PRO-VER-01001-9008, S/4.4

The telescope software limits can be verified using the TCS under LCU control.
The telescope drives can be driven using the Vendor maintenance system through their functional ranges to verify the ‘Vicinity’ limits. To test the further hardware ‘Pre-interlock’ limit would require adding wires inside the PDU electronics, which carries some risk.
As all the limits are hardware cam-operated switches, and have already been verified at Telescope acceptance, this risk is not necessary.
NOTE Each axis has 4 sequential hardware-switched limits – 
(1) Velocity limit, which limits velocity to 0.5 deg/s. 
(2) 
(3) 
(4) 
(5) 
(6) Vicinity limit, which automatically reverses the drive to back out of the limit.
(7) Pre-interlock limit, which disables the motor power drives.
(8) Interlock Limit, which activates breakers to remove motor electrical power and applies the (fail-safe) air brakes.
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4.38 ------TVP / 5.1.10.10----ALT/AZ Brakes

	VISTA System
	Telescope

	VISTA Sub-System
	ALT / AZ

	Brief Title of Test
	ALT/AZ Brakes

	Location of Test
	Site

	Applicable Documents:
	

	Preceding Verification Activities
	

	Estimate of test duration
	10 minutes.

	Observing/Weather  Conditions required:
	n/a

	Estimate of manpower required
	1 Operator

1 Elect Tech

1 Systems / Electronic Engineer


	Test Equipment Required:

Telescope & Axis LCU’s or VRSI PMU
Test Procedure or Procedure reference:

NOTE : This test inevitably stresses both the electrical and mechanical systems of the telescope. Suggest ESO accepts tests already done during telescope acceptance.

Otherwise, set the axis angle to the mid-range of travel. If using the LCU, request an angle 20 deg greater than starting angle. If using PMU, set velocity to positive maximum. When the axis reaches maximum velocity, apply an Emergency Stop. Verify brakes are applied, breakers trip, and axis stops.
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4.39 ------TVP / 5.1.10.11 (2)------ Altitude Auxiliary Drive / Useable with 1000 Nm OOB
	VISTA System
	Telescope 

	VISTA Sub-System
	

	Brief Title of Test
	Altitude Auxiliary Drive / Useable with 1000 Nm OOB

	Location of Test
	Site

	Applicable Documents:
	Altitude Axis Balancing Procedure VIS-PRO-VER-01001-0691

	Preceding Verification Activities
	

	Estimate of test duration
	Setup:             1.0 hr

Test:               2.0 hr

Analysis:        0 hr

Reconfigure:  1/2 hr

	Observing/Weather  Conditions required:
	n/a

	Estimate of manpower required
	1 Operator 

1 Mech Tech


	Test Equipment Required: 

 Telescope, integrated altitude axis LCU, force gauge

Test Procedure or Procedure reference: 

1. Confirm the altitude axis is balanced as per the Altitude Axis Balancing Procedure

2. Park the telescope at zenith.
3. Station a Technician on the Alt platform to operate the auxiliary drive.

4. Station a second Technician to operate the Alt brake override button (“dead man’s handle”).

5. Remove the altitude auxiliary drive hand crank from storage position and engage the auxiliary drive.
6. When ready to commence the test, the second Technician engages the alt brake override button 
7. The technician shall drive the telescope alt axis from zenith to horizon, and back to zenith.
8. Measure the required force on the hand crank to move the axis at a minimum of 3 points in the range of travel using a force gauge.
(An RFW is anticipated as the max out of balance torque possible with the manual drive is <1000Nm.)
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4.40 ------TVP / 5.1.11.2(4)------ Verify mirror figure can be modified
	VISTA System
	Telescope

	VISTA Sub-System
	M1 support

	Brief Title of Test
	Verify mirror figure can be modified

	Location of Test
	Review/Sub-Contractor/Site

	Applicable Documents:
	

	Preceding Verification Activities
	

	Estimate of test duration
	(During integration)

Setup:             0 hr

Test:               0.5 hr

Analysis:        2.0 hr

Reconfigure:  0 hr

	Observing/Weather  Conditions required:
	

	Estimate of manpower required
	1 Systems

1 Operator


	Test Equipment Required:

Telescope and (Test) Camera
Test Procedure or Procedure reference:


This test is superfluous, as many examples of modified M1 image data are available from many nights of commissioning testing of VISTA.
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4.41 ------TVP / 5.1.11.4------ M1 / Axial Actuator Scale Factors
	VISTA System
	Telescope 

	VISTA Sub-System
	

	Brief Title of Test
	M1 / Axial Actuator Scale factors

	Location of Test
	Site

	Applicable Documents:
	

	Preceding Verification Activities
	

	Estimate of test duration
	6 hours (During integration)

	Observing/Weather  Conditions required:
	n/a

	Estimate of manpower required
	1 Operator 



	Test Equipment Required: 

Test Procedure or Procedure reference: 

Run M1 diagnostic test script TBD (Malcolm Stewart).

Verify nominal scale factors of axial actuators by analysing results.
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4.42 ------TVP / 5.1.11.6----M1 Restraint

	VISTA System
	Telescope

	VISTA Sub-System
	M1

	Brief Title of Test
	M1 Restraint

	Location of Test
	Site

	Applicable Documents:
	VIS-PRO-VER-01001-9008 Rev A

	Preceding Verification Activities
	

	Estimate of test duration
	2 hrs

	Observing/Weather  Conditions required:
	n/a

	Estimate of manpower required
	1 Operator
1 Elect. Tech.




	Test Equipment Required:

Telescope, Integrated Altitude and M1 LCU
Test Procedure or Procedure reference:

Repeat VRSI test procedure :
VISTA MCS, Integrated Test Procedure VIS-PRO-VER-01001-9008, 11/11/05 Para 5.10
Mirror restraining test.
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4.43 ------TVP / 5.1.17.5------ Slew Cass while tracking open-loop
	VISTA System
	Telescope

	VISTA Sub-System
	Cass Axis

	Brief Title of Test
	Slew Cass while tracking open-loop

	Location of Test
	Site

	Applicable Documents:
	

	Preceding Verification Activities
	5.1.10.8.1 Kinematic Ranges

	Estimate of test duration
	(During integration)

Setup:             0 hr

Test:               0.5 hr

Analysis:        0.0 hr

Reconfigure:  0 hr

	Observing/Weather  Conditions required:
	

	Estimate of manpower required
	1 Systems

1 Operator


	Test Equipment Required:

Telescope and (Test) Camera

Test Procedure or Procedure reference:

(1) Send open-loop track demands to the Azimuth and Altitude axes.
(2) Send a slew demand to the Cassegrain axis, and verify that the AZ and ALT axes continue to track without interruption.

NOTE – Informally verified during commissioning, 11/08/0-8, see Trac Log #195
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4.44 ------TVP / 5.1.17.6------(Cassegrain) Performance
	VISTA System
	Telescope

	VISTA Sub-System
	Cass Axis

	Brief Title of Test
	(Cassegrain) Performance

	Location of Test
	Site

	Applicable Documents:
	

	Preceding Verification Activities
	4.13.1.2 Absolute Pointing

5.1.10.8.1 Kinematic Ranges

	Estimate of test duration
	(During integration)

Setup:             0 hr

Test:               1.0 hr

Analysis:        1.0 hr

Reconfigure:  0 hr

	Observing/Weather  Conditions required:
	

	Estimate of manpower required
	1 Systems

1 Operator


	Test Equipment Required:

Telescope and (Test) Camera

Test Procedure or Procedure reference:

Repeat procedure 5.1.10.8.2 for the CASS axis.
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4.45 ------TVP / 5.1.17.10----Cass Brakes

	VISTA System
	Telescope

	VISTA Sub-System
	Cassegrain

	Brief Title of Test
	Cass Brakes

	Location of Test
	Site

	Applicable Documents:
	

	Preceding Verification Activities
	

	Estimate of test duration
	10 minutes.

	Observing/Weather  Conditions required:
	n/a

	Estimate of manpower required
	1 Operator
1 Elect Tech

1 Systems / Electronic Engineer


	Test Equipment Required:

Telescope & Axis LCU’s or VRSI PMU
Test Procedure or Procedure reference:


NOTE : This test inevitably stresses both the electrical and mechanical systems of the telescope. Suggest ESO accepts tests already done during telescope acceptance.
Otherwise, set the axis angle to the mid-range of travel. If using the LCU, request an angle 20 deg greater than starting angle. If using PMU, set velocity to positive maximum. When the axis reaches maximum velocity, apply an Emergency Stop. Verify brakes are applied, breakers trip, and axis stops.
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4.46 ------TVP / 5.1.17.12----Safety Locking

	VISTA System
	Telescope

	VISTA Sub-System
	Cassegrain

	Brief Title of Test
	Safety Locking

	Location of Test
	Site

	Applicable Documents:
	

	Preceding Verification Activities
	

	Estimate of test duration
	2 hrs

	Observing/Weather  Conditions required:
	n/a

	Estimate of manpower required
	1 Operator
1 Mech. Tech.




	Test Equipment Required:

Telescope and axis LCU’s
Test Procedure or Procedure reference:

Position the axis using LCU control at the stow position.
Activate the Stow Pin.

Ensure that ‘stow pin engaged’ interlock is activated and ‘axis stowed’ signals are reported to the LCU.
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4.47 ------TVP / 5.1.18.2.1(1)------ Guiding - User Selectable Frame Rate 

	VISTA System
	Telescope

	VISTA Sub-System
	

	Brief Title of Test
	Guiding - User Selectable Frame Rate

	Location of Test
	Site

	Applicable Documents:
	

	Preceding Verification Activities
	

	Estimate of test duration
	2 hour

	Observing/Weather  Conditions required:
	

	Estimate of manpower required
	1 Operator

1 Software


	Test Equipment Required: 

None

Test Procedure or Procedure reference: 

1. Acquire a star on the autoguider

2. Close the guide loop and log the timestamped guide corrections.

3. Select the following guide rates: 10 Hz, 5 Hz, 2 Hz and 1 Hz. 
Reduction/Analysis Procedure:

Examine the timestamps.
Success Criterion:

Timestamped guide corrections are at the rate demanded by the user.
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4.48 ------TVP / 5.1.18.2.1(3)------ Autoguider star probability 

	VISTA System
	IR Camera

	VISTA Sub-System
	Autoguider

	Brief Title of Test
	Autoguider star probability

	Location of Test
	Site

	Applicable Documents:
	

	Preceding Verification Activities
	

	Estimate of test duration
	1 Night + 1 day analysis

	Observing/Weather  Conditions required:
	Better than median seeing. Full moon, no cirrus.

	Estimate of manpower required
	Operator, 
Scientist,  
Software engineer. 


	Test Equipment Required:

Test Procedure or Procedure reference:

Empirically measure the faintest guide star magnitude permitting acceptable guiding performance in the conditions specified above, as follows: 
1. Using a range of telescope pointings and/or different guide star(s) from candidates list, select guide-stars with I-band magnitudes ~ 14.0 to 17.0 in 0.25 mag steps approx.
2. For each guide star above, take a 3 minute exposure with autoguider running and logging centroid data, but guide loop not closed. 
3. record rms offset of guide star centroid from mean position
Reduction/Analysis Procedure:

1. Plot guide-star positional rms error vs guide-star magnitude

2. locate 'knee' where rms increases significantly due to autoguider photon and/or readout noise.
Given the magnitude determined above, calculate guide-star probability assuming Poisson statistics as follows:  
Use default guide-star catalogue (GSC-II) and count stars matching above selection criteria in about 10 x 1-deg^2 patches near the South Galactic Pole at 00h50m, -27 deg. This gives guide star density;  then, known AG useful area and Poisson statistics gives probability of usable guide star for random pointing near SGP. 
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4.49 ------TVP / 5.1.18.2.2------ Low Order Wavefront Sensor
	VISTA System
	IR Camera

	VISTA Sub-System
	Low Order Wavefront Sensor

	Brief Title of Test
	LOWFS Performance

	Location of Test
	Site

	Applicable Documents:
	

	Preceding Verification Activities
	LOWFS software.

	Estimate of test duration
	2 Nights + 2d analysis

	Observing/Weather  Conditions required:
	Good seeing. 

	Estimate of manpower required
	Operator,  

Scientist , 
Software engineer.  


	Test Equipment Required:

Start from a known "good" active optics setup.
Test Procedure or Procedure reference:


TEST 1 – motion/aberration consistency:
1. Track 1h East of meridian at Alt ~ 60 degrees.

2. Take simultaneous HOWFS and LOWFS measurements with a range of exposure times 20s – 120s in 20s steps. 

3. Deliberately offset M2 via Active Optics screen by applying single offsets of +/-250nm, +/- 500nm, and +/-1000nm in each term as follows, taking simultaneous HOWFS and LOWFS measurements with a range of exposure times 20s – 120s in 20s steps.:

    i) Z4 (focus)

   ii) Z5/Z6 (tilt/astig)

   iii)   Z7/Z8 (coma);  

4. Deliberately offset M2 via Active Optics screen by applying pair-wise offsets of +/-250nm, +/- 500nm, and +/-1000nm in each term as follows, taking simultaneous HOWFS and LOWFS measurements with a range of exposure times 20s – 120s in 20s steps.:

    i) Z4 (focus)

   ii) Z5/Z6 (tilt/astig)

   iii)   Z7/Z8 (coma);  

Reduction/Analysis Procedure:

1. Compare results before and after each M2 movement.

2. Verify that the observed aberrations are consistent with introduced M2 motions. 




TEST 2 – star quality:

1. Pre-select a few “intentionally bad” LOWFS stars, e.g. binaries of similar brightness and separations ~ 2 – 5 arcsec.

2. Take observations at a suitable pointing such that the binary is the chosen LOWFS star [if necessary, edit .paf file to move bad star to the first choice]

Reduction/Analysis Procedure:

Confirm that the LOWFS analysis software reports bad data. 




TEST 3 – M2 motion:
Deliberately offset M2 by a substantial offset between the end of one observation block and the start of the next.

Reduction/Analysis Procedure:

Confirm that an operator warning is issued after the next LOWFS cycle completes. 
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4.50 ------TVP / 5.3.3.3------ Filter Deployment
	VISTA System
	IR Camera

	VISTA Sub-System
	Filter Wheel

	Brief Title of Test
	Filter Deployment

	Location of Test
	Anywhere

	Applicable Documents:
	

	Preceding Verification Activities
	

	Estimate of test duration
	1 hour (During integration)

	Observing/Weather  Conditions required:
	

	Estimate of manpower required
	Operator or systems or Scientist


	Test Equipment Required:

Stopwatch

Test Procedure or Procedure reference:

1. Request an adjacent filter and time the response of the system.

2. Request a move from a narrow-band filter to an adjacent-but-one filter that would cross a broad-band filter.

3. Repeat to include clockwise and anti-clockwise movements.
Reduction/Analysis Procedure:

Verify that the time taken to move through 6 filter positions is <=60s.
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4.51 ------TVP / 5.3.6.1(5)------ Readout noise
	VISTA System
	IR Camera

	VISTA Sub-System
	IR Detectors

	Brief Title of Test
	Readout noise

	Location of Test
	Site

	Applicable Documents:
	

	Preceding Verification Activities
	

	Estimate of test duration
	4 hrs + 4hrs analysis

	Observing/Weather  Conditions required:
	

	Estimate of manpower required
	Operator
Scientist

VDFS software expert. 


	Test Equipment Required:

Test Procedure or Procedure reference:

1. Take a set of dark frames daytime with telescope parked

2. Take a second set of dark frames at night with telescope and dome tracking.

Reduction/Analysis Procedure:

1. Measure noise level on each set of frames

2. Compare to check any excess noise arising from telescope and/or dome. 

Test procedure (2):

1. Take several sets of exposures at a single telescope pointing, with a low-background filter (Z or NB118)
2.  Repeat over a range of exposure times DIT, approx 10 sec to 300 sec. 
Reduction/Analysis Procedure: 
1. 
 Analyse noise level vs mean background level
2. Confirm consistency with predicted readout + sky noise.  

Note:  Requires use of the CASU algorithms including “de-curtaining”.  
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4.52 ------TVP / 5.5.4.8(1)------ Hardware and Data Rates
	VISTA System
	Data Handling

	VISTA Sub-System
	

	Brief Title of Test
	Hardware and Data Rates

	Location of Test
	Site

	Applicable Documents:
	

	Preceding Verification Activities
	

	Estimate of test duration
	4 hours (During integration)

	Observing/Weather  Conditions required:
	

	Estimate of manpower required
	1 Software


	Test Equipment Required: 

None

Test Procedure or Procedure reference: 

Capacity Test:

Execute the command df or equivalent on each workstation.

Data Rate Test:

1. Initiate a series of observations lasting 30 minutes at the full rate, 1 exposure per 10s

2. Check the number and total size of the results data files using the command ls -l on each of the Instrument, Data Handling and Software workstations. 

Notes:

(a) Perform a separate test to verifty the storage rate requirement of 54 MB/s on the Instrument workstation, and to store data within 5s.

(b) The User Workstation's appearance in this list is incorrect.

(c) ESO are responsible for the performance of the Archive system. 

Success Criteria:

Disk capacities on each workstation are at least 2.8 TB.

Data handling, and software workstations keep up with the incoming data.
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4.53  ------TVP / 5.6.4.3------- Emergency Lighting

	VISTA System
	Enclosure

	VISTA Sub-System
	

	Brief Title of Test
	Emergency Lighting

	Location of Test
	Review/Sub-Contractor/Site

	Applicable Documents:
	

	Preceding Verification Activities
	

	Estimate of test duration
	

	Observing/Weather  Conditions required:
	

	Estimate of manpower required
	


	Test Equipment Required:

Test Procedure or Procedure reference:

COMPLETED at EIE Acceptance, VIS-PRO-EIE-01000-0232, VIS-LIS-EIE10100-0332










4.54 ------TVP / 5.6.4.4------ Protection Against Fire

	VISTA System
	Enclosure

	VISTA Sub-System
	

	Brief Title of Test
	Fire Alarm System

	Location of Test
	Review/Sub-Contractor/Site

	Applicable Documents:
	

	Preceding Verification Activities
	

	Estimate of test duration
	1 hr

	Observing/Weather  Conditions required:
	

	Estimate of manpower required
	


	Test Equipment Required:

Gas source for Smoke head testing
Test Procedure or Procedure reference:

(1)Test 20% of smoke heads using gas source :
Verify all sounders go off.

Verify HVAC is switched off. 
Verify status signal appears at VLT Fire System.
(2) Test 20% of call points – remove break cover by dismantling panel top.

Verify as for (1)







4.55 ------TVP / 5.6.4.5------ Enclosure Video and Audio Monitoring
	VISTA System
	Enclosure (and Networking)

	VISTA Sub-System
	

	Brief Title of Test
	Enclosure Video and Audio Monitoring

	Location of Test
	Site

	Applicable Documents:
	

	Preceding Verification Activities
	

	Estimate of test duration
	2 hours (During integration)

	Observing/Weather  Conditions required:
	

	Estimate of manpower required
	1 Operator

1 ANO


	Test Equipment Required: 

None

Test Procedure or Procedure reference: 

1. Position someone at appropriate locations in the enclosure to wave their arms and shout.

2. Position someone else in the Paranal Control Room to observe them on the monitor and loudspeaker.

3. Move the Telescope.
Success Criteria:

The people in the Enclosure and the moving telescope are heard, and seen to move.
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4.56 ------TVP / 5.6.5.4(4)------ Dome Rotation System – Stops Within 5s
COMPLETED
	VISTA System
	Enclosure

	VISTA Sub-System
	Dome

	Brief Title of Test
	Dome rotation

	Location of Test
	Review/Sub-Contractor/Site

	Applicable Documents:
	

	Preceding Verification Activities
	

	Estimate of test duration
	

	Observing/Weather  Conditions required:
	

	Estimate of manpower required
	


	Test Equipment Required:

Test Procedure or Procedure reference:

Scanned document VIS-PRO-EIE-10100-0149  /  p4.bmp
From Livelink https://livelink.roe.ac.uk/Livelink/livelink.exe/properties/2152552









4.57 ------TVP / 5.6.5.6------ Windscreen – correct following of Telescope motion
	VISTA System
	Enclosure

	VISTA Sub-System
	Windscreen, ECS.

	Brief Title of Test
	Windscreen – correct following of Telescope motion

	Location of Test
	Site

	Applicable Documents:
	None.

	Preceding Verification Activities
	Testing of manufacture, operation and range of motion is covered under Enclosure acceptance testing.

	Estimate of test duration
	(During integration)

Setup:               1hr (daytime)

Test:                 1hr (daytime, OSD closed)

Analysis time:  n/a

Reconfigure:    1hr

	Observing/Weather  Conditions required:
	N/A – dome closed.

	Estimate of effort required
	Systems Engineer

Mechanical Technician

Telescope/Enclosure Operator


	Test Equipment Required:

Laser pointer (& gaffer tape)

Laser-safe goggles.

SAFETY WARNING:  observe precautions when handling/observing the laser;  to minimise time in which laser is used, can perform in parallel with 4.57 (with 2 laser pointers)
Test Procedure or Procedure reference:

1. Affix a laser pointer to Telescope structure near lower edge of Science beam.

2. Move the telescope up and down in elevation and observe position of spot on Windscreen.
Success Criterion:

Upper edge of windscreen tracks lower edge of science beam.
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4.58 ------TVP / 5.6.5.7(1)------ Moonscreen – correct following of Telescope motion
	VISTA System
	Enclosure

	VISTA Sub-System
	Moonscreen, ECS.

	Brief Title of Test
	Moonscreen – correct following of Telescope motion

	Location of Test
	Site

	Applicable Documents:
	

	Preceding Verification Activities
	Testing of manufacture, operation and range of motion is covered under Enclosure acceptance testing.

	Estimate of test duration
	(During integration)

Setup:               1hr  (daytime)

Test:                 1hr (daytime, OSD closed)

Analysis time:  n/a

Reconfigure:    1hr

	Observing/Weather  Conditions required:
	N/A – dome closed.

	Estimate of effort required
	Systems Engineer

Mechanical Technician

Telescope/Enclosure Operator


	Test Equipment Required:

Laser pointer (& gaffer tape)

Laser-safe goggles.

SAFETY WARNING:  observe precautions when handling/observing the laser;  to minimise time in which laser is used, can perform in parallel with 4.56 (with 2 laser pointers).
Test Procedure or Procedure reference:

1. Affix a laser pointer to Telescope structure near upper edge of Science beam.

2. Move the telescope up and down in elevation and observe position of spot on Moonscreen.  

Success criterion:

Edge of moonscreen tracks upper edge of science beam within prescribed range of movement.
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4.59 ------TVP / 5.6.5.8(1)------ Flat-field lighting – control from VLT Control Room
	VISTA System
	Enclosure

	VISTA Sub-System
	Flat-field lighting

	Brief Title of Test
	Flat-field lighting – control from VLT Control Room

	Location of Test
	Site

	Applicable Documents:
	

	Preceding Verification Activities
	Design/manufacture/test of flat-field lighting is covered under Enclosure Technical Acceptance.

	Estimate of test duration
	(During integration)

Setup:              n/a

Test:                0.5hr (daytime)

Analysis time: n/a

Reconfigure:    n/a

	Observing/Weather  Conditions required:
	N/A – dome closed.

	Estimate of effort required
	Systems Engineer

VISTA Operator (in VLT Control Room)


	Test Equipment Required:

None.

Test Procedure or Procedure reference:
1. Position Operator in the VLT Control Room

2. Position an Observer on the VISTA Enclosure azimuth floor, in phone/radio contact with Operator.
3. Select each set of illumination in turn from VLT Control Room (including “off”) 

4. Ensure all states are illuminated as required.

5. Ensure illumination states and reported correctly to VISTA Operator.




Author : AJB

all three dimmers (DM43.1 to DM43.3, at the 

bottom-far-right of cabinet E.H04 on the Az floor), to "Minimum" as abaseline

(NOTE:  This is a functionality test of lamp control.  There is the related issue of whether or not the level of illumination is “suitable” with respect to IR Camera saturation levels etc. (at time of writing, each FF lamp unit is 500W which is proving much too bright;  possible reduce to 150W or lower?).  System is “compliant” in the sense that it functions in the manner in which it was specified to EIE.  Flat-field illumination level will be resolved during IR Camera integration.)



4.60 ------TVP / 5.6.5.8(3)----Flat Field Illumination (Repeatable)

	VISTA System
	

	VISTA Sub-System
	

	Brief Title of Test
	Flat field illumination – stability. 

	Location of Test
	Site

	Applicable Documents:
	

	Preceding Verification Activities
	

	Estimate of test duration
	Setup:              10 mins.
Test:                 1 hr per day, every day for 1 week.
Analysis time: 0.5hrs per day, every day for 1 week.
Reconfigure:    None.

	Observing/Weather  Conditions required:
	None – daytime.

	Estimate of manpower required
	1 operator. 
1 VDFS software. 


	Test Equipment Required:

NOTE:  Refer to procedure for 5.6.5.8(1) for details of modified bulb installation and level adjustment.
Test Procedure or Procedure reference:

1. Switch on flat-field lamps.
2.  Allow 5mins for lamps to stabilise.

3. Repeat: ten consecutive 5sec exposures followed by a 5min wait with lamps on, for a period of one hour,
4. Switch lamps off.

5. Repeat (1)-(4) above every day for 1 week.

Reduction/Analysis Procedure:

Calculate median counts.
Success criteria:

Median counts are stable to 0.5% during each single hour. 
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4.61 ------TVP / 5.6.5.9(2)------ Dome Crane – Can Reach M1 Handling Location
COMPLETED
	VISTA System
	Enclosure

	VISTA Sub-System
	Dome Crane

	Brief Title of Test
	Crane can reach handling location.

	Location of Test
	Review/Sub-Contractor/Site

	Applicable Documents:
	

	Preceding Verification Activities
	

	Estimate of test duration
	

	Observing/Weather  Conditions required:
	

	Estimate of manpower required
	


	Test Equipment Required:

Test Procedure or Procedure reference:

VIS-PRO-EIE-10100-0280 /  ??.bmp (check at UKATC)









4.62  ------TVP / 5.6.5.9(11)------ Dome Crane ‘Out of Park’ switch
	VISTA System
	Enclosure

	VISTA Sub-System
	Dome

	Brief Title of Test
	Dome Crane ‘Out of Park’ switch

	Location of Test
	Site

	Applicable Documents:
	

	Preceding Verification Activities
	

	Estimate of test duration
	(During integration)

Setup:             0 hr

Test:               0.5 hr

Analysis:        0 hr

Reconfigure:  0 hr

	Observing/Weather  Conditions required:
	

	Estimate of manpower required
	1 Systems

1 Operator


	Test Equipment Required:

Functioning dome Crane, Dome System Workstation
Test Procedure or Procedure reference:

Move the crane out of the ‘Park’ position and verify that the ‘Out of Park’ switch status change is reported to the LCU and the Axes are interlocked out.
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4.63 ------TVP / 5.6.5.9(12)------ Dome Crane inhibit
	VISTA System
	Enclosure

	VISTA Sub-System
	Dome

	Brief Title of Test
	Dome Crane inhibit

	Location of Test
	Site

	Applicable Documents:
	

	Preceding Verification Activities
	

	Estimate of test duration
	(During integration)

Setup:             0 hr

Test:               0.5 hr

Analysis:        0 hr

Reconfigure:  0 hr

	Observing/Weather  Conditions required:
	

	Estimate of manpower required
	1 Systems

1 Operator


	Test Equipment Required:

Functioning dome control system, external switching device
Test Procedure or Procedure reference:

Activate the crane external hardware input signal and verify that the crane is inhibited.
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4.64 ------TVP / 6.1.1------ Control of Equipment from Control Building
	VISTA System
	Software

	VISTA Sub-System
	

	Brief Title of Test
	Control of Equipment from Control Building

	Location of Test
	Site

	Applicable Documents:
	

	Preceding Verification Activities
	

	Estimate of test duration
	None additional to other tests

	Observing/Weather  Conditions required:
	

	Estimate of manpower required
	N/A


	Test Equipment Required: 

None

Test Procedure or Procedure reference: 

Perform all procedures that require observations and equipment to be controlled computer equipment in the Paranal Control Room.  SPECIFY…
Success Criteria:

All observing and calibration procedures can performed successfully without requiring intervention in the VISTA Enclosure.




Author : JMS


4.65 ------TVP / 6.1.6(2)------ Missing Data or Poor Quality Indicated in the Headers
	VISTA System
	Data Handling

	VISTA Sub-System
	

	Brief Title of Test
	Missing Data or Poor Quality Indicated in the Headers

	Location of Test
	Site

	Applicable Documents:
	

	Preceding Verification Activities
	

	Estimate of test duration
	2 hour (During integration)

	Observing/Weather  Conditions required:
	

	Estimate of manpower required
	1 Operator

1 Software


	Test Equipment Required: 

None

Test Procedure or Procedure reference: 

Acquire Data files with representative faults, as follows:
(a) Telescope vignetted

(b) Guide loop closed on non-existent star

(c) Telescope not tracking

(d) Simulated - science detector disconnected 
(e) ... plus others TBD

Reduction/Analysis Procedure:

Check data header items for fault conditions as above.

Success Criteria:

Each fault is identifiable from the header items.




Author : JMS


4.66 ------TVP / 6.1.6(3)------ All Faults Shall Be Logged with Relevant Details
	VISTA System
	Software

	VISTA Sub-System
	

	Brief Title of Test
	All Faults Shall Be Logged with Relevant Details

	Location of Test
	Site

	Applicable Documents:
	

	Preceding Verification Activities
	

	Estimate of test duration
	1 day (During integration)

	Observing/Weather  Conditions required:
	

	Estimate of manpower required
	1 Operator

1 Software


	Test Equipment Required: 

None

Test Procedure or Procedure reference: 

Induce a representative set of faults artificially, as follows:
(a) Trip the M1 maintenance restraint whilst force balancing

(b) Depower the M2 Unit electronics and demand an M2 update

(c) Trip a telescope interlock whilst tracking

(d) Trip an enclosure interlock whilst tracking

(e) Disconnect a filter driver cable and demand a filter 

(f) Disconnect an autoguider whilst the loop is closed

(g) Disconnect a LOWFS whilst the loop is closed.

Reduction/Analysis Procedure:

 Examine the fault log.

Success Criteria:

Each fault is logged with appropriate data available in the same or other log.




Author : JMS


4.67 ------TVP / 6.1.8------ Noise interference from telescope mechanisms
	VISTA System
	Telescope

	VISTA Sub-System
	Camera

	Brief Title of Test
	Noise interference from telescope mechanisms

	Location of Test
	Site

	Applicable Documents:
	

	Preceding Verification Activities
	

	Estimate of test duration
	(During integration)

Setup:             0.5 hr

Test:               0.5 hr

Analysis:        3.0 hr

Reconfigure:  0 hr

	Observing/Weather  Conditions required:
	

	Estimate of manpower required
	1 Systems

1 Operator


	Test Equipment Required:

Functioning Camera and mechanisms.
Test Procedure or Procedure reference:

One at a time, continuously operate those telescope mechanisms that normally function during observations using the local control panels during an observation and examine image data for additional noise compared to operation with no mechanisms operating.






Author : BS


4.68 ------TVP / 7.3.5.3------Camera Installation and Removal
	VISTA System
	IR Camera

	VISTA Sub-System
	

	Brief Title of Test
	Camera Installation and Removal

	Location of Test
	Site

	Applicable Documents:
	

	Preceding Verification Activities
	

	Estimate of test duration
	1 week 

	Observing/Weather  Conditions required:
	

	Estimate of manpower required
	Systems+Engineer+Safety+Crane Operator


	Test Equipment Required:

IR Camera, telescope, enclosure, visible camera.

Test Procedure or Procedure reference:

Installation and removal procedures for the camera are documented in VIS-PRO-RAL-06067-2002. Full installation requires a total of 5 people.

Astrometric stability: Once on-sky operations are resumed and the telescope pointing has been re-established following initialisation of M1, the astrometric stability can be verified as follows:

1. Take a single image on-sky

2. Note coordinates of a small number of stars in the corners and centre of the field, and compare these positions to 2MASS coordinates. This can all be done using the RTD image display.

Note:  For astrometric stability, the specification implies that a series of images should be taken over a period of two nights following cool-down to verify that there are no changes in the pincushion distortion pattern after 48 hours. 
Reduction/Analysis Procedure:

Use the data flow pipeline to confirm the distortion is within limits.



Author : GD


4.69 ------TVP / 7.3.5.4------ Camera Intervention
	VISTA System
	IR Camera

	VISTA Sub-System
	

	Brief Title of Test
	Camera Intervention

	Location of Test
	Site

	Applicable Documents:
	VIS-SPE-ATC-06000-0004

	Preceding Verification Activities
	

	Estimate of test duration
	10 days (verified during integration)

	Observing/Weather  Conditions required:
	

	Estimate of manpower required
	3 technicians + Systems


	Test Equipment Required: 

 Telescope , IR Camera, Data analysis workstation

Test Procedure or Procedure reference: 

Procedures for removal and installation of the camera are documented in VIS-PRO-RAL-06067-2002

1. Start stopwatch

2. Commence a warm-up of the camera (needs to be taken off the telescope and into the IPL for this).

3. Wait until it is safe to open up (e.g. to change a filter)

4. Start cooling again using LN2 system in IPL.

5. Stop the stopwatch at the point where the camera is at the temperature range where it would normally be replaced in the telescope.
NoteL  This takes less than 1 hour once the camera is in the IPL at ambient temperature and pressure. (Tested during June 2007). The filter exchange procedure is documented in VIS-PRO-RAL-06053-9001.



Author : GD


4.70 ------TVP / 7.4.12------ Inter-Subsystem Interlock Test
	VISTA System
	Safety Interlock System

	VISTA Sub-System
	Inter-subsystem interlocks

	Brief Title of Test
	Inter-Subsystem Interlock Test

	Location of Test
	Site

	Applicable Documents:
	AD12 (VLT Electronic Design Specification)

	Preceding Verification Activities
	Verification of interlock operation/reporting within each subsystem is covered within that subsystem’s Technical Acceptance process

	Estimate of test duration
	(During integration)

Setup:                2hr (daytime)

Test:                  1d 

Analysis time:   n/a

Reconfigure:     1hr

	Observing/Weather  Conditions required:
	N/A – dome closed.

	Estimate of effort required
	Systems Engineer

Workpackage Manager - Enclosure

Workpackage Manager - Telescope

Mechanical Technician

Electrical Technician


	Test Equipment Required:

None.
Test Procedure or Procedure reference:

Test operation of interlocks, key overrides as per AD12 above:

1. Telescope↔Crane

2. Enclosure↔Crane

3. Telescope↔Camera Service Trolley

…

etc. TBD.

Reduction/Analysis Procedure:

Ensure interlock fault statuses reported correctly.




Author : AJB



4.71 ------TVP / Supplementary (1)------ Black Paint Adherence

	VISTA System
	

	VISTA Sub-System
	

	Brief Title of Test
	

	Location of Test
	Review/Sub-Contractor/Site

	Applicable Documents:
	

	Preceding Verification Activities
	

	Estimate of test duration
	

	Observing/Weather  Conditions required:
	

	Estimate of manpower required
	


	Test Equipment Required:

Test Procedure or Procedure reference:

Finish Specification VIS-SPE-VER-01001-0440 Rev B Sec. 3.1.2, Adherence test.
Test not advised with M1 in place, as test is partially destructive. Test was originally carried out by VRSI subcontractors (ref MIP reports).
Author : PFJ


4.72 ------TVP / Supplementary (2)------ LOWFS Image Quality Check

	VISTA System
	

	VISTA Sub-System
	

	Brief Title of Test
	

	Location of Test
	Site

	Applicable Documents:
	

	Preceding Verification Activities
	

	Estimate of test duration
	




	Observing/Weather  Conditions required:
	

	Estimate of manpower required
	


	Test Equipment Required:

Test Procedure or Procedure reference:
This item essentially identical to “Test 1 – aberration/measurement consistency” of 4.48, (TVP ref: 5.1.18.2),  Low Order Wavefront Sensor.
Author: WJS. 



4.73 ------TVP / Supplementary (3)------ System Image Quality Check

	VISTA System
	

	VISTA Sub-System
	

	Brief Title of Test
	

	Location of Test
	Site

	Applicable Documents:
	

	Preceding Verification Activities
	

	Estimate of test duration
	3 nights + 3 days analysis. 

	Observing/Weather  Conditions required:
	Good seeing. 

	Estimate of manpower required
	Operator.

Scientist. 

WFS software expert. 


	Test Equipment Required:

Test Procedure or Procedure reference:

TEST 1: 
 Absolute zeropoints of the HOWFS and LOWFS :

1. Using the IR Camera,  compare LOWFS and HOWFS measurements taken

 quasi-simultaneously.

2. the null off-axis aberrations from differing off-axis position are automatically subtracted, so these should be consistent.

TEST 2: 
While rolling the IR Camera in 10 degree steps from 0,10,20,...,180 deg, perform “Test 1 – aberration/measurement consistency” of 4.48, (TVP ref: 5.1.18.2),  Low Order Wavefront Sensor.
Reduction/Analysis Procedure:

 1.  Confirm aberrations introduced match those measured.
Notes:

1. Telescope aberrations should be nearly constant during the track ,  so when the LOWFS and HOWFS Zernike measurements are converted back to the M1 coordinate system they should be independent of Camera roll angle.
2. Sinusoidal residuals may indicate a bias in the LOWFS/HOWFS , or non-nominal aberrations internal to the Camera lens barrel: if so, further mapping using 8 different HOWFS positions across  the field can help to diagnose this.  



Author : WJS
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