ARAE AR TR
INDGIAN INSTITUTE OF ASTROPHYSICS
wreaar Koramangala, 7% Bengaluru — 560034

@ 3reaa- 8 Board of Graduate Studies

ITA - CU - PhD (Tech) Public Ph.D viva-voce examination
94T Speaker: Satya Ranjan Behera
¥1H® Title: Design and Dvelopment of closed-loop AO system for 2-m class of telescopes at ITA

R Abstract

The main objective of the thesis is to develop a laboratory model of closed loop Adaptive Optics
system for Indian Astronomical Observatory (IAO) Hanle telescope (having a primary aperture diameter
of 2m). The mean value of Fried’s Parameter at [AO Hanle is 15 ¢cm at a wavelength 500 nm. So, D/r0
value of Hanle telescope is 12. In order to achieve the same value in the laboratory with deformable mirror
actuator size of 450 um the beam size be 5 mm approximately. Theoretical wvalue of strehl ratio is
calculated as 0.54 at 1.1pm. In order to understand the performance of Adaptive Optics system, a
laboratory model has been proposed which is scaled down version of 2-m class. Components including
Shack-Hartmann wave-front sensor (SHS), continues membrane deformable mirror (CDM) have been
studied experimentally. A control algorithm for wave-front reconstruction is developed by using
Fried's geometry with vector multiplication method and it is tested for various light intensity levels for
different Zernike and Kolmogorov polynomials. sCMOS, which is a low noise and high speed camera is
calibrated for inbuilt noises. For a CDM, slope influence function is developed for assessment of CDM
performance by giving a specific voltage to an actuator and bias voltages to all other actuators.
The performance of slope influence function is tested for various higher order Zemike polynomials. The
purpose of the real-time closed-loop control system is to interpret the SHS data to produce a set of
meaningful control signals and apply the phase conjugate to the corrector, usually by reconstructing the
wave-front.
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