Opt Quant Electron (2013) 45:411-421
DOI 10.1007/s11082-013-9653-9

Study on beam propagation through a
double-adaptive-optics optical system in turbulent
atmosphere

Huiyun Wu - Shen Sheng - Zhisong Huang -
Siqing Zhao - Hua Wang - Xiegu Xu -
Zhenhai Sun - Rui Xiao

Received: 6 September 2012 / Accepted: 8 January 2013 / Published online: 13 January 2013
© Springer Science+Business Media New York 2013

Abstract Beam propagation through a double-adaptive-optics optical system in turbulent
atmosphere has been investigated. A typical model of optical systems with the double-
adaptive-optics configuration is established, principles of the two adaptive optics and theory
of beam propagation through the optical system in turbulent atmosphere are analyzed. Power
efficiency and beam quality (BPF) of the received beam are introduced to evaluate perfor-
mance of the optical system. Under the H-V 5/7 turbulent model, influences of the two
adaptive optics installations are numerically calculated, respectively. Results show that the
adaptive optics at the launcher can improve both power efficiency and beam quality of the
received beam, the adaptive optics at the receiver can significantly improve beam quality of
the received beam. Evolution of the system performance with the increase of adaptive optics
correction order is numerically simulated, and results show that the double-adaptive-optics
configuration has great advantages in improving beam quality of the received beam in optical
systems with beam long-distance propagation through the turbulent atmosphere.
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