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We designed and developed TEM-AFM holder, which can measure atomic-scale

force using resonance frequency shift of quartz crystal resonator in order to clarify the

dependence on Young"s modulus of gold nano-contact. In this force measurement method, by utilizing
the high resonance frequency and the high spring constant of the quartz resonator, it is possible to
measure the atomic scale force gradient even with extremely small amplitude of the resonator. By
reducing signal noise, it is possible to measure the force gradient (that is, the equivalent spring
constant) with a resolution of about 6 N/m. In addition, since the amplitude of the oscillator is as
small as about 80 pm, it is possible to acquire atomic resolution image simultaneously with force
measurement. From the analysis, it is possible to quantitatively clarify that the Young®"s modulus of
the gold nano-contact gradually decreases as the diameter becomes 10 nm or less.
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