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Overview

• VISTA Facility

• Integrated system approach

• Current Status

• Some lessons from commissioning

• Survey Outlines

• Timeline

• Some considerations for wide-field E-ELT
imaging
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IR Camera in ground floor of VISTA Enclosure 









Integrated System Approach



IR Focal Plane

Detector co-planarity: all pixels

within ±25!m



IR focal plane:

• 16 arrays, 67 Mpix = 0.60 deg
2
 = 2150 arcmin2 on-pixels ,

0.34 arcsec/pixel.

- 6 offset `pawprints’ gives 1.5 x 1.0 deg
2 
`tile' , every star

covered by  ! 2 pawprints.



IR camera field size:



Wavefront Sensors



Wavefront Sensors

Pre-focus

Post-focus

Autoguider

Beamsplitter

Filter

Pick-off
mirror



Current Status

• Now in final stages of commissioning

• Verification and internal acceptance

• Handover: VPO -> QMUL -> STFC -> ESO

commences end 6/09

• Full end-to-end operability demonstrated

• System behaviour stable, optics well-

aligned

• Image quality appears to be excellent

• End-end throughput (J) estimated at 64%



Some Images



Some Images

LMC (one chip,

October 2008)

0.7” PSF at 35° ZD



Some Images

2008 TC3 (1s frames)

2 hours before

impact…

Shows potential of

wide field IR for NEO

detection



Some Images

M42, JHKs

November 2008

…but this is just

one chip!



Some Images



Some lessons…

• Trefoil aberration on secondary…

• F/1 systems are hard!

• M1 correction appears acceptable

• Focus gradient seen with high order WFS…

• Useful to have multiple positions (beamsplitter in filter wheel)

• Telescope out of alignment (mechanical and optical axes of
M1 don’t coincide)



Focus Gradient (HOWFS)

October 2008

Difference

between focus

measured at

corner- and near-

axis-HOWFS

locations (nm of

Z4



Focus Gradient (HOWFS)

March 2009

Curve is fit to

October data.

Points are after

remounting M1 and

camera following Ag

coating and camera

intervention



Focus Gradient (HOWFS)

March 2009

Same plot after

lateral M1 position

adjustment and

recalibration of

M2 positioning

Further

repositioning of

M1 in May 2009

corrected this

residual



Some lessons…

• Trefoil aberration on secondary…

• F/1 systems are hard!

• M1 correction appears acceptable

• Focus gradient seen with high order WFS…

• Useful to have multiple positions (beamsplitter in filter wheel)

• Telescope out of alignment (mechanical and optical axes of
M1 don’t coincide)

• M1 correction for trefoil yields ‘phantom’ astigmatism at WFS

locations…



M2 tilt (field dep. astig)

Early indication of peculiar behaviour of

the M2 tilt measurements



M2 tilt (field dep. astig)

2 component model with a true field corrector mis-

alignment term and a ‘phantom’ 2-theta term from the

gradient of the M1 trefoil correction



Some lessons…
• Trefoil aberration on secondary…

• F/1 systems are hard!

• M1 correction appears acceptable

• Focus gradient seen with high order WFS…

• Useful to have multiple positions (beamsplitter in filter wheel)

• Telescope out of alignment (mechanical and optical axes of
M1 don’t coincide)

• M1 correction for trefoil yields ‘phantom’ astigmatism at WFS

locations…

• Some residual tilt between camera and telscope (expected, but

hard to measure until other effects understood - tilted camera-

telescope shim in procurement)

• Integrated system approach provides excellent calibration to the

instrument focal plane





































VIRCAM for ELT?

! Big cameras are
easy, right?

" 5’ FOV @f/18
on E-ELT is
1.1m diameter

" GLAO limited -
> 0.1” pixels ->
350µm pixels

" 10x focal
reducer -> f/1.8
-> 35µm pixels

• Looks better,
but could we
build it…?

 F/5 field splitter, shown for a 7’ FOV…

individual cameras now about VISTA sized…

100µm pixels, 4x1024x1024 arrays…

 -see later talk!


