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Figure 16 The relative photon power of the sun light and the light penetration depth (LPD) of the silicon(Si) and the

germanium (Ge) crystals are shown as functions of the photon wave length A in  um. The energy band gap (Eg) of

the silicon crystal is 1.1 eV. The infrared -light photons with the wave length more than A = 1.24 / Eg = 1.11 um will
not be converted into the electron energy in the silicon crystal. Besides, short-wave blue light photons cannot pass thru
into the silicon crystal surface more than 0.1 ~0.2 um in depth. They all will be wasted as heat. However, the surface
P+P doping variation scheme invented by Hagiwara in 1975 can create the surface conduction -band bending, enhancing
photo electron and hole separations at the silicon surface and results in the high quantum efficiency(QE) for solar cells.

Blue light has a very short Light Penetration Depth (LPD) of less than 0.05
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