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O00O0 OO0 Onceacarrieriscaughtin adeep trap,it will remain immobile until a lattice vibration gives it
enough energy to be excited back into the extended states,where it can drift once again.The deep-trap release time
is very long (minutes to hours),and a deeply trapped carrier is essen-tially permanently removed from
conduction.Therefore,the carrier lifetime depends on the concentration of deep rather than shallow traps.The
charge-carrier lifetimes vary substantially between different samples and depend on factors such as the source of
a-Se material,impuri-ties,and the preparation method. The electron lifetime re is particularly sensitive to impurities
in the a-Se source material. The hole lifetime T h drops rapidly with de-creasing substrate temperature
(temperature of the a-Se substrate during the evaporation process) whereas re is unaffected.Increasing the As
concentration in a-Se de-creases T h and increases re [48.19].0n the other hand,C1 doping increases T h and
decreases re.The typical life-times in stabilized a-Se are in the range 10-500 u s for holes and 100-1500 p s for
electrons [48.12]. The fractional increase in the re with As addition is greater than the drop in p e.Thus the electron
range (U et e) increases with As content.The effect of C1 doping on the carrier ranges (4 T products) is more
pronounced than that of As doping.Thus,we can control both electron and hole ranges by appropriately choosing
the relative amounts of As and CI in a-Se. The electron-hole-pair creation energy W+ in a-Se has a strong
dependence on electric field F but only a weak dependence on the X-ray photon energy E [48.20,21].
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