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Abstract Adaptive optics systems need beacons to detect wave-front information. Different modes of bea-
cons and wave- front detecting have a great influence on the performance criterion such as the system band-
width and stability. Researching the performance of the system is full of critical meaning to properly design
and evaluate a system. Based on the system work flow, the light wave characteristics of beacons, the methods
of exposure, read—out of wave—front sensors, and the transfer function models of adaptive systems are built us-
ing mechanism analysis methods. The calculation equations of system bandwidth and phase margin are de-
rived. The effects of sample frequency and controller parameter on system performance are studied. Results
show that different modes of beacons and wave—front detecting can cause different system time delays, which
alter the system bandwidth and stability.
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Table 1 Some popular detecting modes of AO systems

Camera read—out methods Reference sources Operating modes
Frame transfer Natural guide star Continuous light, frame transfer(M1)
Laser beacon Laser pulse, frame transfer(M2)
Line transfer Natural guide star Continuous light, line transfer(M3)
Laser beacon Laser pulse, line transfer(M4)
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Fig.5 Time sequence diagram of laser pulse, line transfer operating mode (M4)

0801003-4



DI S R

|
J

bo ABOEHK RS — AT AL T T IR O Bk, A S 1R

(T G-
e th 2558, O IR 1T 42y expi_{T_ ( LI)T]

( vl
ﬁ,ﬁﬂﬁﬂ‘ﬂi&{u%ﬁﬂvexp{[—s[ﬂ—(L ) }o LR WS (38 B8O

L
(i- 1)TT

Hyps = eXp{[—s'}u T b7, =T~2T. (8)

3 RGu i KA E VRS
552 AP HE T I AO B R GE I T IR AT TR A (bR BN AT T WS 0 [ 38 58
OB, 25 5 P 1 45 O 0 45480, R 74 by 3R G0 TF B 338 bR H, P B (5338 DR H, 53590

Hnl :H\\ FSHIagH(»cHZ()H HHV/\ Hl)\H (9)
— Hul

H.= 1+H,’ (19

i X
Hs)bz H :HlagHu-HZOHHHVAHDM . (11)

WFS
ARG B I

or=(e")= [Ny N+ [Py (N, (12)

K

__ 1

H=1om (13)
H,(f)= il 14
D= (14)

A H(f)y H () 5390 S T3 3858 100 ok B0 M P A2 338 R By, () Ry () 20500 A i AEE Bl a 0 00 i I 7
n BIIRE o MR (12)20m 5 R o) fie /NI SR PP i 2 80 e R AL S 2 ORS00 AT T A0 RGEAEAN A
TARRE T (912 38 pR O T 5 i L P2 i S RO+ AR . R TR 20 B R GE R E PR R 9E . E CE R
T A R R B DDA S R 22T UE ., P AT o R BSGE —3 dB s BRSO P R BE frse MERARAR S £ BT
(A8 BEVF £ RAE R GEXT @ B9IMHIBE J1 , fran AL Z8 GE 9 MR P A9 10 460 RE 3™ 38, SR T B4 128 R 201 B9 D) 931
LAV R G0 3 B ARy PRI R AR R o R LR SO,

7 (f) =1, (15)
\H(fun)| =%, (16)
[H,(f) =1, (17)
y=m+o[H, (/)] (18)
P () R BUR RIS . BRI L4 2, IF AU exp(-sr)= 1 —sr %"(‘”zp{-g) 3
K,
Ay (19)
K,
3 &
KT
fo= — 21)
27 [1-(1 —7"7)2
/
f;(IB :Kriyl; . (22)
2m(1 —7“7')

0801003-5



F A

o ¥ 2
RN F AN A) B 428 1) X e A M4 (19)~ (2228, 15 21 A9 AT 20517 5 A B AR s i A9 3 808 X B AH R A9
2, (B (o] B 8 B S5 R0 T I 7 AR — RN, 28 1 T R RS bR S AT AR A R, 7 AR R ERE
%2 RFEEERT A0 2 Gt 4E5R

Table 2 Time delay of AO systems under various modes
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Table 3 Bandwidth of AO systems under various operating modes, K.=0.26, F.=1000 Hz
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