%27 % H6H b = = S Vol. 27,No. 6
2007 &£ 6 A ACTA OPTICA SINICA June, 2007

XEHE, 0253-2239(2006)06-1116-6

5% 1 BRI A% 10 B 3 A I R B R R Al Y
i
BHEC TRE: YIH°

<1 WHITE B B S5 TR &R, M 471022 )
2 MEImE Ry B SF B TEER. 312 453007

WE: MM TIERER BT R, BF5E T & B - /R 5 R 3R i b R R BUE 5 R AR g 5 R OB I
K. BMREV.EZERBBOELT . REGH LU S HAK BRI EIF X, AEFTEMREFXRAF NS
FAE M BB S & GEREB BB A X, BREHCHEER T ROLIEF X B S EF . BESRETE
HR ERMNBREE SR FEF R E WIS T 4. 5REEIE AL, G868 EIEF X
I FAL B & A A AL RO R BT B G T FF R A I 00 B 8 B LT AR R 3 R R MR O B — E E
B, B FF RS R

XER: WY BH-EREEDER; EREHEEL; BIBFK; BE

FE S 0436 CERAR RS . A

On-Axis Spectral Switches of Gaussian Schell-Model Beams Focused by
an Astigmatic Aperture Lens
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Abstract: From the propagation theory of partially coherent light, spectral anomalies and spectral switches of
Gaussian Schell-model beams focused by an astigmatic aperture lens are studied. It is shown that, in the case of the
astigmatism of the lens, spectral anomalies and spectral switches may also take place on axial points of the focused
field. Spectral anomalies and spectral switches depend on spatial coherence, truncation parameter, Fresnel number
and bandwidth of the source, but the astigmatism of the lens also affects them. Numerical calculation results are
given to illustrate how the astigmatism of the lens affects the spectral shifts and switches. Compared with the
astigmatism-free case, the astigmatism can change the critical position where the spectral switch takes place. And the
shifts of critical position of the spectral switch take place remarkably to the geometrical focal plane when the
astigmatic parameter is large enough. In particular, the spectral switch vanishes as the astigmatic parameter is larger
than a certain value.
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Fig. 3 Normalized on-axis spectrum S(w) versus relative propagation distance Az
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Table 1 Spectral parameters corresponding to Fig. 3

Height of the

Az Wmax /107 571 Sw/ wo
secondary peak

—0.7450 2.499 —0.167 0.720
—0. 7490 2.464 —0.179 0. 870

Equal of
—0.7519 2.434,3.499 —0.189,0.166

two peaks
—0. 7550 3. 466 0.155 0. 870
—0.7590 3.421 0. 140 0.726
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Table 2 Spectral parameters corresponding to Fig. 4

) Frequency distance of

Cs/107% mm™! Az, Wmax /10 87
two peaks /10" s!
0 —0, 7518 2.434,3.502 1.068
0.3 —0, 7523 2.438,3.474 1.036
0.5 —0.7527 2.454,3.412 0. 958
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Table 3 Spectral parameters corresponding to Fig. 5

Frequency distance of

B Az, Wmax/10%° 871 ewo peaks /10 5!
0.9 —0.7523 2.438,3.474 1.036
0.6 —0.7520 2.486,3.436 0.950
0.4 —0.7518 2.630,3.304 0.674
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