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Investigation of Electricity Property of GaAs/AlGaAs Heterostructure
Material Influenced by FEL
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Abstract The Hall measurement equipment has been used to measure the mobility, the electron concentration and
the resistivity of the 2DEG in the n-type modulation-doped GaAs/Al, Ga;—, As heterostructure material before and
during the sample being irradiated by FEL. Comparing the result of two cases, it is found that: 1) with enhancing
temperature, the mobility decreases, and FEL makes the mobility increase; 2) the variety of the electron
concentration with the temperature is more complex, but generally speaking, FEL makes electron concentration
reduce; 3) with enhancing temperature, the resistivity increases, and FEL makes the resistivity decline, but the
effect isn't obvious. These phenomena have all been analyzed in details.
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Fig.1 Schematic diagram of energy band of
GaAs/AlGaAs heterostructure
Er is the Feimi level, and Ey, E; are the

lowest subband and the first-excited subband, respectively
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Fig. 2 Schematic diagram of FEL time structure
A macro-pulse includes many micro-pulse, F is the repeat
frequency of macro-pulse, f is the repeat frequency of micro-
pulse, T is the width of macro-pulse (3~4pus), ris the width of

micro-pulse (3~4 ps)
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Fig. 3 Mobility vs temperature before/during irradiated
by FEL
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Fig. 4 Electron concentration vs temperature

before/during irradiated by FEL
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