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« Quantum enhancement effects of macroscopic

quantum entangled states

Kuang Yizhong' , Liang Houkun®, Li Yang

1 College of Electronics and Information Engineering, Sichuan University, Sichuan 610064, China;

Abstract The atomic system has reflection symmetry, parity, and atomic stimulated radiation amplified by a

parallel plane resonant cavity, can generate macroscopic photons entangled state[4].

| ®4y>= S{I2NR¢, 0>+ 0,2NL_¢ >} ()

| @U>= %ﬂ 2NLg,0 > +| 0,2NR_y >} (b)

(a)(b): It is a quantum entangled state of 2N photons with a certain parity, a total
momentum of zero, a certain energy, and a certain angular momentum. Observing (a)(b) in time
and space has uncertainty and randomness. According to the Heisenberg uncertainty principle,
its energy (frequency) and momentum are completely determined. The measurement accuracy
can reach the Heisenberg quantum limit and has a quantum 2N enhancement effect (2N is the
number of entangled photons).

The probability distribution P,y (t) of | ®L,> and its fourier transform P,y (w-w,) were
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measured through experiments, and the experimental results were in line with theoretical
expectations. And the lifetime of macroscopic photons entangled state was observed, which
also has a 2N enhancement factor. The experimental results are consistent with theoretical
expectations.
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