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NAOS PERFORMANCES: IMPACT OF THE TELESCOPE VIBRATIONS AND POSSIBLE ORIGINS Cl´enet Y. 1 , Kasper M.1 , Ageorges N. 2 , Lidman C.2 , Fusco T. 3 , Marco O.2 , Hartung M.2 , Mouillet D. 4 , Koehler B.1 , Rousset G.3 and Hubin N.1 Abstract. NACO is a VLT instrument which provides adaptive optics corrected images in the near and thermal infrared (Lenzen et al. 1998, Proc. SPIE, 3354, 606; Rousset et al. 2000, Proc. SPIE, 4007, 72). Made of the NAOS adaptive optics system and of an infrared imager CONICA, it has already delivered a large amount of scientific results in various fields, eg the Solar System (Titan), the Interstellar Medium (outflows in Orion-OMC1), the Galactic Center, the central regions of AGN and ULIRG, ... We present the instrument performance in terms of image quality after more than two years of operation at Paranal, point out the telescope vibrations as a source of performance degradation and propose possible origins of these vibrations.



1



NAOS specifications



An on-axis Strehl ratio (SR) of 70% at 2.2 µm for a mV =10 star, a 0.93 arcsec seeing and a 3 ms correlation time, is speciﬁed for the visible wavefront sensor (WFS). 2



NAOS performance



During laboratory tests, with a simulated turbulence but without the compensation of the dichroic aberrations, the performance (Brackett γ) of the visible WFS was SR=65% for mV ≈8.7. During the commissioning runs (Rousset et al. 2003, Proc. SPIE, 4839, 140), a loss of performance has been observed compared to the laboratory tests and attributed to telescope vibrations. Depending on many parameters (turbulence strength, system frequency, ...), this loss could reach from 15% up to 25%. 1 2 3 4
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SF2A 2004 The vibration issue



During the commissionning runs, several excitated frequencies had been observed on the WFS measurements. They appeared in both open and closed loop data, were not present on the NAOS internal ﬁber data. Tests were supporting the CONICA close cycle cooler (CCC) as the main exciting source. The frequencies with the greatest impact on performance have been observed on Tip and Tilt Zernikes. For these modes, in the case of a 0.65” seeing, the excited frequencies were mainly: 16-18 Hz, with an SR loss between 2.5 and 8%, 48-55 Hz, with an SR loss between 2 and 4%, 68-70 Hz, with a SR loss between 0 and 1%. Between mid 2003 and mid 2004, speciﬁc tests consisting in slopes measurements in close loop have been carried to evaluate the level of the vibrations and their eﬀect on NAOS performance (Cl´enet et al. 2004, Proc. SPIE, in press). It resulted that telescope vibrations were responsible for a total SR loss between 2.5 and 25%, the vibrations at 18 and 48 Hz being the major contributors to the total SR loss, but no correlation appeared between the total SR loss and the seeing or the observation date. Optical path diﬀerence (OPD) tests on the diﬀerent VLT telescopes have been performed by B. Koehler (ESO) to check for their compliance with the OPD stability criteria imposed by interferometric observations. By placing accelerometers on each telescope mirrors, power spectrum densities (PSD) of the vibrations have been measured with diﬀerent subsystems on & oﬀ (cooling pumps, CONICA CCC, NAOS cooling system, CONICA electronics, NAOS electronics, telescope fans and enclosure equipments, hydrolic bearing system –HBS–, ...). Conclusions were the following: the main disturbances are from the CONICA CCC and the NAOS electronics; the CONICA CCC excites several telescope modes at even eigenfrequency, more particulary in the 10-20 Hz range; the HBS seems to be responsible for an increase of the 18 Hz mode intensity; the NAOS electronics appears to increase the intensity of the 40 Hz mode; the telescope cooling pumps excite a telescope mode at 24 Hz. An analysis of the VLT telescopes vibrations has been achieved by P. Saavedra (Laboratorio de Vibraciones Mecanicas, Conception University, Chile) by placing an accelerometer on the M1 mirror and CONICA itself, and switching on/oﬀ diﬀerent telescope subsystems (HBS, fans, ATUS). Conclusions were the following: the HBS is responsible for a global increase of the telescope vibrations and more precisely of the 18 Hz mode; the telescope fans excite a telescope mode at 44 Hz; the main excited frequencies, at 14 and 18 Hz, are found in the resonance domain of the M1 cell (from 12 to 19 Hz); the CONICA CCC itself generates vibrations at the frequencies found on M1: 14 and 18 Hz; the same conclusions have be obtained from measurements on UT3 and ISAAC, which is equipped with the same kind of CCC.
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