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Abstract

We present a generalized multi-mode cavity optomechanical system, where two cavity modes with
strong control fields and weak signal fields are coupled to a common mechanical resonator. The
weak input signal fields will be entirely absorbed by the system without generating any energy
output from each of the cavity modes termed coherent perfect absorption (CPA), and the two cav-
ity modes and mechanical mode will share the input probe fields energy when CPA occurs under
parameter regimes. With changing the parameter conditions, a weak input signal field will trans-
mit from one cavity to the other cavity without undergoing any energy loss termed coherent per-
fect transmission (CPT). The above phenomena are dependent on the coupling strength between
the two cavity modes in this optomechanical system. The origin and conditions that enable these
phenomena to achieve are analyzed, and potential applications in quantum information may be
realized in all-optical domain based on such phenomena.
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Figure 1. Schematic of the proposed double cavity optomechanics where cavity a; (a,) with a strong control field and a weak
signal field is coupled to the same mechanical resonator
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Figure 2. (a) and (b) The normalized output signal photon number E, (Er) as a function of the normalized input signal
field detuning m/x under several different effective optomechanical coupling rates G and the cavity photon number ra-
tio n at J=0, respectively. (c) The normalized output signal photon number E, (Er) for three cavity-cavity coupling
strength J under G=1.0x andn=1
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Figure 3. (a)-(c) The normalized intracavity signal photon number N,., N,,., and the normalized mechanical excitation
N, as a function of m/x for several different values of the effective optomechanical coupling rate G at n=1 and
J =0, respectively. (d)-(f) plot the cavity-cavity coupling strength J thateffect N,., N, , Ng,
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