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Magnification of water droplet magnifier under paraxial conditions

ZHANG Yanchao*, WANG Xuejing®, SUN Chunfang®®, JIA Yan*", WANG Shuaike*,
CHEN Yutong®, LIU Fan*, ZHAO Zishan*, ZHANG Yushuang®, DAI Rui*"

(a. School of Physics; b. National Demonstration Center for Experimental Physics Education

(Northeast Normal University), Northeast Normal University, Changchun 130024, China)

Abstract. A geometric model of a rotating ellipsoid for water droplets on hydrophilic or hydropho-
bic glass surfaces was established, the quantitative relationship between their geometric shape, water
droplet volume and the hydrophilic or hydrophobic properties of the glass was revealed. Based on Fer-
mat’s principle, the object-image formula and the method for calculating magnification under paraxial
conditions were derived. The dependence of magnification of water droplets on the object distance,
water droplet volume and hydrophilic or hydrophobic properties of glass pieces was researched. The
results showed that, based on the mathematical analysis of water droplet shape, the imaging effect
could be accurately regulated by adjusting the object distance, water droplet volume and hydrophilic or
hydrophobic properties of glass pieces.

Key words: water droplet lens; magnification; water droplet volume; hydrophilic or hydrophobic
properties; object-image formula

[ %38 AL/8 4]



