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surface energy difference of Au nanoparticles on

Cu(In,Ga)Se2 (CIGS) single crystalline surfaces. The size
effect and surface energy difference of Au nanoparticles on
Cu(In,Ga)Se2 (CIGS) surfaces were investigated by x-ray

photoelectron spectroscopy (XPS) and contact angle
measurements. The results show that the size effect of Au
nanoparticles on the surface concentration of CIGS single

crystalline surfaces is about 1 order of magnitude. The surface
energy of CIGS single crystalline surfaces is firstly

determined as 51.59 mJ m(-2) and the corresponding work of
adhesion as 8.03 mJ m(-2). The influence of Au nanoparticles

on the surface concentration of CIGS surface can be
explained by the adsorption process of surface Au atoms, and

a mechanism of Au nanoparticles on CIGS surfaces was
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proposed.Development of the preovulatory follicle in the hen.
During the course of the ovulatory cycle in the hen, the

follicle undergoes four distinct phases: (1) prophase, (2) peri-
and ano-ovulatory stages, (3) peri-follicular stage and (4)

preovulatory stage. This review describes the major
morphological and physiological changes occurring within the
follicle that culminate in ovulation. By a comparative study of

the follicular development of hens, ducks and a few other
avian species it is concluded that the hen is a useful model for
investigating factors that govern follicular development. In all

species
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