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      Measurement is an important element of operation of a quantum circuit. In the case of  quantum-computing circuits, the measurements are essential for error-correction during the circuit operation, for reading out the results at the end of the computation, and possibly, for preparation of initial state. One of the most promising approaches to the solid-state quantum computation is based on the coherent charge dynamics in systems of mesoscopic Josephson tunnel junctions. The typical detector used for the measurements of  charge dynamics in mesoscopic tunnel junction is single-electron-tunneling (SET) transistor. In this work, I will discuss characteristics of the SET transistor as a quantum detector. It is shown that the optimally-biased transistor, biased to operate near the Coulomb blockade threshold, is a quantum-limited detector with energy sensitivity  close to the fundamental quantum limit /2. For instance, in the resonant-tunneling regime the energy sensitivity approaches /
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. The quantum-limited energy sensitivity means that  the transistor does not introduce additional noise in the dynamics of the measured system beyond the fundamental minimum required by the quantum mechanics of measurement, and that  the backaction dephasing time by the transistor equals the measurement time. It also means [1,2] that the transistor has optimum signal-to-noise ratio (/for the continuous weak measurement of the quantum coherent oscillations of the charge qubits.  
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