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The effect analysis of birefringence of plastic f6 lens on the beam diameter

Cheon Seog Rim

Department of Physics, Korea Advanced Institute of Science and
Technology (KAIST), Taejon 305-701. Korea

(Received February 28, 2000, Revised manuscript received March 27, 2000)

We measure a beam diameter of scan and sub-scan direction of LSU (Laser Scanning Umt) which uses {0 lens produced by
injection melding method as a scanning lens. While the measured beam diameter m scan direction, which 1s 62 um to 68 um,
shows similar size comparing to the design beam diameter, the sub-scan beam diameter shows sizable beam diameter deviation as
ruch as 37 pum ranging from 78 pm to 115 pm. Injection molding lens has (he surface figure error due to the shrinkage in the
cooling time and the internal distortion (birefringence) due to the uneven cooling condinon so that these bring about wavefront
aberration (Le., the enlarpement of beam size), and are eventually expressed as the deterioration of the printing image. In Lhis
paper. we first measure and analyze beam diameter, birefringence (polarzation ratio), and aspherical figure error of [9 lens in
order to know the principle causc of the beam diameter deviation in sub-scan direction. And then. through the analysis of a
designed depth of focus and a calculated field curvature (imaging position of the optical axis direction) using the above figure
error data, we know that the birefringence 1s the main factor of sizable beam diameter deviation in sub-scan direction.



