Notes from the Elongated LGS and WFS meeting
Sept 8, 2006

Sean Adkins

CCID56b has planar J-Fet amplifier, as opposed to 56a, which has been tested in Stover’s lab and at Sci measure; read noise<1e @ 1Mhz. The 56a was a MOSFET amp more standard for science chips. 56b test chip was not backside thinned, light-baffled, or AR coated, but will be in final device, Thinning is to 40 microns.

· F/number of Hartmann lenslet seems stressed; there is a very large field of view associated with each subaperture footprint.
TMT: 25 W/beacon will give 1000 to 1500 photons / subap / ms – Brent
Clocking not intended for Keck (their upgrade will use rectangular array)
R&D for multiplexer with clocking will be taken up by TMT

Luc Gilles

There is an effect of nonlinearity correlation across the aperture such that a large wavefront error builds up. Sean suggests using the true correlation tracker rather than noise weighted matched-filtering. I suggest that nonlinear lookup tables, which would be different in each radius, which would lower the nonlinearity and would hopefully randomize (decorrelate) the error.
Brent: 3 algorithms to study: correlation track, thresholded centroiding, matched filter with multiple reference images (weighting sets). Maximum likelihood.
Sandrine’s thesis www.ctio.noao.edu/ftp/pub/sandrine
Afternoon: - Brainstorm session on tasks to be done:
1. Determine Basic parameters for CCD design:

1.1. Pixel Size on sky

1.2. Format: number of pixels each direction

1.3. Number of independent clocks

1.4. Number of read ports required

1.5. Dynamic range (i.e. field of view per subap)

1.6. Analyze trade-offs in the clock-timing on the chip:

1.6.1. How many different clocks?

1.6.2. What is the readout algorithm?: e.g. continuous vs row-by-row. On chip multiplexing- fraction of number of video outputs to number of subapertures – what is the performance of the multiplexer (read-noise vs frame rate) Is present baseline good enough for ELT AO needs?

1.6.3. Fast pixel clock vs extra stage of amplification on each subap. 1st stage baseline is planar JFET. 2nd stage adds noise but needed to drive capacitance of few-mm trace.

2. Determine Basic system parameters

2.1. Analyze Centroiding algorithms; include considerations of

2.2. Thresholding

2.3. Nonlinearity lookup table

2.4. Systematic consequences of correlated errors in centroiding

2.5. Sensitivity to read noise and to photon noise, including the Rayleigh (proper SNR calculation includes all these terms) – different algorithms will have different sensitivities to each kind of noise

2.6. Can partially illuminated subaps be used?

2.7. To what degree do you need to know the Na layer profile in order to do attain advantages in correlation or matched filtering or max likelihood algs.?

2.8. Study trade-off in specifications of the bandwidth
2.9. Study trade-offs in the specification of the Laser:

2.9.1. Pulse length and duty cycle(Rayleigh gating)

2.9.2. Sensor timing: how fast a charge shift is required? – for example, a minimum of 50 microsec are needed to read out a subap from frame store
2.9.3. Photon return, laser power stability, laser beam quality (size and shape of spot in Sodium layer)

2.9.4. Required architecture and performance of the laser tip/tilt system

2.10. Do we need to take into account elongation of LGS in the tomography algorithms?

Timing of CCD Fab runs:

First opportunity: May or Jun 2007. Need 2-3 months lead on tape-up. So first milestone is Feb 2007.
Fab run: ~20 devices / wafer, min of 12 wafers (25% yield).

1st milestone: 

Provide results from 1.1 through 1.6 and 2.9.1 and 2.9.2

(not algorithm studies except to the extent that dynamic range, i.e. number and size of pixels, is impacted)

2nd milestone:

Coordinate with TMT PDR. Rest of design studies. Sept 07.

3ed milestone:

Test in LAO in CfAO year 9. But need to plan.

