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Study of 3 D image with a doublet

ZHANG Yacju', XIAO Hua‘ceng2

(1. Department o Physics, Wenzhou Normal College, Wenzhou 325027, China;
2. Department of Biologics, Wenzhou Normal College, Wenzhou 325027, China)

Abstract: The three dimensional supper resolution properties of a doublet are analyzed by the scalar theory
of diffraction. The numerical results from the designed doublet show that the intensity of the main disk is
57. 14 times as much as that of the secondary disk, and 2. 25 times as much as that of the main disk pro-
duced by only using asingle lens. And the radius of the main disk is 0.49 times as much as that of a single
lens. Though the intensity rate of the main disk and the secondary disk along the optical axis is basically the
same as that of a single lens, the depth of focus of the doublet is smaller than that of a single lens. These re-
sults indicate that the supper resolution in both transeverse and axial directions can be obtained meanwhile
by the use of doublet. It is found by comparison that the 3D imaging power of the doublet is better than
those of either annular or phase pupils. T herefore, the doublet can become a perfect element in the 3D
imaging of confocal microscopes and in near-field optical recording.
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Tab. 1 Some typical parameters for several different systems of lens
fim NA Af/om  ra/mm lolau.  Ii/au. T¢It [ jau 11
1.LO 0.6 9559 556 0.4445  0.0078 5699  0.0210  21.17
@ 1.0 0.6 1636.6 417 0.1482  0.0194  7.639  0.0070  21.17
™ 1.0 0.6 16656 417 0.1951  0.0255  7.651  0.0121 21.21
U 0.5 0.9 2414 277 1.0000  0.0175 57.14 0.0472 21.19
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Fig.3 Relative intensity on the beam waist plane (a) and along axial direction (b)
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