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Fig. 1 Diagram of artificial guide stars -
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Fig. 2 The C(h) vs altitude at Kunming(in Nov. 1992)
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Table 1 The parameters of vertical distribution of C!(k)
Site Date a, a;(m~%?) ay(m=%) H\(m) H;(m) Hy(h) a
Average 1. 0E-38 1. 5E-16 0 1600 2800 oo 6
Kunming Morning 3. 07E-38 2. bE-16 0 1500 2150 o0 6
Night 3. 41E-40 5. 0E-16 0 1750 5000 oo 6
Average 12. 52E-53 9. 1E-16 2. 0E-15 990 1305 520 10
Xinglong Morning 19. 36E-53 2. TE-16 8. OE-15 971 2200 501 10
Night 9. 68E-53 8. 1E-16 3. OE-15 990 . 2800 812 10
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Fig. 3 Adaptive optics system effective diameter d; ploted as a function of laser beacon altitude for various turbulence

models (a), (b) and (c¢) . The results asscociated with the turbulence model Kunming-average, Xinglong-

average, HV5/7, respectively. In each figure the curves correspond to propagation at zenith with an operating

wavelength equal to 0. 5 um. The upper curve in each figure is for the case in which the tilt and the piston are

corrected. The middle is for the case in which the piston is corrected. The lower is for the case in which the

piston and Lh!; tilt are included

4 HHER

FIA LA B E B BIH A SR L K& HVS/7 R, R do #ATTHHE X FRY



726 o H e ¥ 23 %

FMEERA A T FORBERAHETHE, AT RERITHE T HVS/7M 80X 2 3 (@, M),
(c) 43 %34 BL B WA F-# X BE -8 HVS/7 Il AR S R BT RPERKTUA » I T 8K
A% 0.5 um, TiHERHE 203K B 203X (25) , X4 B2 3 VB A0 il # R IE , el i 203k B 2 K (24), X L
HV BB JRE 28 B 230 (26) , PR M A 8 E R aTE 2+ . WX B RRNT
PAE ) do 9 BE S CIh) 895 Fi R B YIAESCEY , 0 AT AGS g9 BERI BIE /Y 2T » Bl dmxd
TR RARE, 5 AGS fE BN 15 km , SRIEELER do R 2 0. 22 m, TI1E T V1 FISRHE
IESG do BP3EHNE] 0. 58 m Z2 0, XBR B 0.6 m FLEAYHITHLLL 15 km B Rayleigh
SN AGS B 5 #HE AT LAE R A& B ATET 2577 22 . 5. 3 rad® Bl/A 1. 06 rad®, SR
X BT R GEAY Strehl L (SR = exp{— E*} 35 %] 0. 35, MR B IEHT Strehl H{T 0. 0049, Close
McCarthy, Jr®1 EAERATE SR ~ 0. 14 By A B BIEGE 17 4T TR FRAY B AR, JL g E B O 0. 197,
At LR REERARKBR ARG ERRCETHEMN.

BJE IRfE 16 R R AT GO 5 /Y . B8 T do A1 A%° BUEL B, X FRAMB R, ABSR
L—H B AP B AL AP LA 89 B i b AOS 2 IE B BURE NS B .

2 £ X W

1 J. Feinleib. Proposal 82-P4. Adaptive Optics Associates, Cambridge, Mass. , 1982

2 R. Foy, A. Labeyrie. Feasibility of adaptive telescopy with laser probe, Astron. Astrophys, 1985, 152 1+ 129~
131

3 D. L. Fired, J. F. Belsher. Analysis of fundamental limits to artifical- guide- star adaptive- optics- system
performance for astronomical imaging. J. Opt. Soc. Am. , 1994, A11(1) + 277~287

4 R. J. Sasiela, J. D. Shelton. Transverse spectral filtering and Mellin transform techniques applied to the effect of
outerscale on tilt anisoplanatism. J. Opt. Sec. Am., 1993, A10(4) :+ 646~660

5 R. J. Sasiela, J. D. Shelton. Mellin transform technigues applied to integral evaluation; Taylor series and
asymptotic approximation. J. Math. Phys. , 1993, 34 1+ 2572~2617

6 R. J. Noll. Zernike polynomials and atmaospheric turbulence. J. Opt. Soc. Am. , 1976, B6(3) & 207~211

T ORBK, WREK, DRM F. MEEBKSRESN, ¥TFEF¥, 1996, AR
8 R. E. Hufnagel. Variation of atmespheric turbulence, in Digest of Topical Meeting on optical propagation through
turbulence. Optical Society of American, Washington, D. C., 1974. WA1

9 L. M. Clese, D. W. McCarthy, Jr.. High-resolution imaging with a tip-tilt Cassegrain secondary, PASP, 1994,
108 : 77~87

The Limit of Anisoplanatism to Laser-guide-stars

Fan Chengyu Song Zhengfang
(Anlati Institute of Optics and Fine Mechanics, Chinese Academy of Sciences, Hefei 230031)

Abstract The main limit for a laser- guide- star adaptive- optics- system is the focal
anisopla.natisrﬁ. F-'i'l'sftly, based on the filter function of the atmospheric turbulence sensing
geometry, the variance of the residual wave- front distortion resulting from focal
anisoplanatism was derived, then the effectwe diameter dy; of the imaging system was
derived. dp was calculated according to the atmusphcnc tlrbulence model in Kunming and
.Xmg]ong. The calculation shows that the correction of the piston and the tilt is important for
the adaptive optics system.

Key words laser-guide-star, adaptive optics, focal anisoplanatism





