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direct measurement method of the density matrix without
pointer.
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Fig. 2. (a) Schematic of direct measurement of the density matrix with pointer in Ref. [30]; (b) experimental proposal of our direct

measurement, without pointer.
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Abstract

Density matrix, which characterizes a quantum state, plays an important role in quantum mechanics.
Recently, a method which can directly measure the elements of a density matrix was proposed. Compared with
the conventional quantum state tomography which is widely used to reconstruct the density matrix, this
measurement method has the advantages of directness and simplicity. However, this direct measurement
method relies on an extra pointer space. The addition of this extra pointer can increase the complexity of an
experiment. In this paper, we first review previous work on direct measurement, then we propose a scheme to
directly measure the density matrix based on é-quench, which is also a direct measurement method but needs
no additional pointer. This proposal reduces the complexity of the measuring system and further simplifies the
measurement. We propose two schemes to realize this §-quench measurement, then analyse their superiorities in

different situations of measurement. An experiment to measure photon's density matrix is also designed.

Keywords: quantum measurement, density matrix, direct measurement
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