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Adaptive optics systems based on laser guide stars still need a natural quide star (NGS) to correct for the image motion caused by the atmosphere and by imperfect telescope tracking. The ability to properly
compensate for this motion using a faint NGS is critical to achieve large sky coverage. For the laser guide system (GLAS) on the 4.2 m William Herschel Telescope we designed and tested in the laboratory and on-sky a
tip-tilt correction system based on a PC running Linux and an EMCCD technology camera. The control software allows selection of different centroiding algorithms and loop control methods as well as the control
parameters. Parameter analysis has been performed usinc tip-tilt only correction before the laser commissioning and the selected sets of parameters were then used during commissioning of the laser guide star system.
We have established the SNR of the guide star as a function of magnitude, depending on the image sampling frequency and on the dichroic used in the optical system; achieving a measurable improvement using full AO
correction with NGSes down to magnitude range R=16.5 t¢ R=18. A minimum SNR of about 10 was established to be necessary for a useful correction. The system was used to produce 0.16 arcsecond images in H band
using bright NGS and laser correction during GLAS commissioning runs._
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* Framing rates up tp 328 Hz.
* Readout modes 8x10, 16x18, 32x34, 88x80 pixels
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Frequency spectrum of the NGS movement in Time sequence of measured PSFs during the observing
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PID control, loop frequency 100 Hz, I=0.6, rate 100 Hz. Different control loop gains are used in
Image * ‘ . D=0.6; b) Proportional control, loop frequency the closed loop situations. Except for high gains using
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overshoot, which adds some high frequency that the lines connecting the markers are just to guide
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we m a4 e were partially cloude correction from 0.6 to 0.4 arcsecs was observed.

jure(@ing.1ac.es SPIE 7015-156 June 2008



