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Table 2 Resultsof tolerance andyss

0.01 mm r/ 200 ,

1 arc min 0.008 iz}

0.03 mm 0.1 mm

0.005 mm 0.002 '
0.01 mm 1.0E- 4 '
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Optical design of a wide-angle lensfor long wave infrared earth sensors
SHEN Wei-min, XUE Ming-qgiu, YU Jianjun
(Institute of Modern Optical Technology, Suzhou University, Suzhou 215006, China)

Abstract: This article describes the optical desgn of a wide-angle lens suitable for long wave infrared
(LWIR) earth snsor whose operating wavelength range is 10 to 16 microns, and full angle of view is up to
135 degrees, having an uncooled staring foca plane array. Theoptical system only consstsof three germar
nium lenses with & negativepostive-postive” reversed telephoto telecentric structure in the image space.
This type of wide angle lens can balance the correctness of off-axis aberrations againgt the evenness of illu-
mination at itsimage plane very well. The dedgned lens has the advantagesof smplicity , compactness and
long back working distance. Itsimaging quality is nearly diff raction limited , © that its modulated trander
function (M TF) valueis higher than 0.6 at the 20 lines mm spatia frequency in the image plane, and the
relative error of the linearity between itsimage height and field angle is lower than 15 %. Its manufacture
and alignment tolerance are a9 anadyzed with the CODE V optica desgn software.
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