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We found a bug in the code that calculates the collective spin operator X . As a result, the number of intracavity photons in
the superradiant phase was reduced. In this Erratum, we provide the updated parameters (g/2π = 300 Hz and N = 1011) and
present the corrected plots. The conclusions in the main text of our paper remain unchanged.

In the main text, “the entanglement occurs only when N > 103.9 for the collective coupling strength λ/2π = 0.4 MHz” was
modified to “the entanglement occurs only when N > 108.6 for the collective coupling strength λ/2π = 1 MHz.”

We discovered three typos in Eqs. (11), (13), and (15) of the original paper, which should read
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The corrected figures are as follows:

FIG. 1. (d) The absolute value of effective optomechanical coupling as a function of the collective coupling strength λ/2π at �/ωm = 0.8
with N = 1010 (blue solid line) and 1011 (red dashed line), respectively. The other parameters are ωm/2π = 10 MHz, κ/ωm = 0.2, g/2π =
300 Hz, and ω0/2π = 7.6 kHz.
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FIG. 2. (a) and (b) The entanglement EN as a function of the collective coupling strength λ. (c) The entanglement EN as a function of the
collective coupling strength λ and the effective cavity detuning �/ωm at κ/ωm = 0.2. (d) The entanglement EN as a function of the collective
coupling strength λ and the cavity dissipation rate κ/ωm at �/ωm = 0.8. In (c) and (d), the white dashed line represents the critical coupling
value λc, and the white background indicates the unstable region. Here, γ /2π = 100 Hz, T = 0.1 K, N = 1011, and other parameters are the
same as those in Fig. 1.

FIG. 3. (a) and (b) The entanglement EN as a function of the collective coupling strength λ for κ/ωm = 0.2 and �/ωm = 0.8. (c) The
entanglement EN as a function of the collective coupling strength λ and the atom number N . (d) The entanglement EN as a function of
the collective coupling strength λ and the temperature T . Inset in (d) illustrates the relationship between the entanglement EN and the
temperature T for λ/2π = 0.4 MHz. In (c) and (d), the white dashed line denotes the critical coupling value λc, and the white background
highlights the unstable region. The other parameters are the same as those in Fig. 2.
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