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Erratum: Re-examining Einstein’s B coefficient and rate equations with the Rabi model (2019 J. Stat. Mech. 113104)

Rabi model result for Py_,1(t) [for wo=271%51.099%10° Hz, wy=2rr*47*103 Hz, and T=0.8 K]
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Figure 1. Probability of transitions from the upper level to the lower level of the
two-level system in thermal radiation field with the condition that the system
initially was in the upper level. Solid line represents free-space Rabi flopping in
thermal radiation field, and follows equation (8) for the parameters as mentioned in
the figure. Dashed line follows equation (13), and represents cavity-space vacuum
Rabi flopping for the natural decay rate A = 0.5536116 x 10° s! with negligible
contribution of the thermal photons in the resonant cavity of Q-factor Q =7 x 107.
Dotted line represents fitting of the same equation for the same parameters except
for the fitted value (A =1 x 10° s71) of the natural decay rate. Circles represent
experimental data adapted for the circular Rydberg states (with the principal
quantum number n = 50 and n = 51) of Rb atoms in an open resonant cavity
of Q-factor 7 x 107 and size m(50/2)*> x 27mm? at the temperature T = 0.8K [12].
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Figure 2. Solid line follows equation (11), and represents the Rabi model result
for Einstein’s B coefficient. Dotted line (B(t)/B, = /2/7w,t) represents envelope
for the oscillations in the B coeflicient. Inset follows equation (23) and represents

the B coefficient for the same system interacting with a monochromatic wave of a
single polarization.

Upper lines—>P;(t), Lower lines->Px(t); wo=3.1948x10"® Hz, T=5x10*K, w,=4.0823x108 Hz
Pi(t) , Pa(t)
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Figure 3. Occupation probabilities for the 33% and Bp% states of a 2*Na atom
in the thermal radiation field with the condition that the system initially was
in the lower level. Upper and lower solid lines follow equations (19) and (21)
respectively for the parameters as mentioned in the figure corresponding to
w1y = 2.5eqp = 2.1196 x 107 cm [38]. Lower and upper dotted lines represent
Einstein probabilities for the same system, and follow equation (18) and its follow-
up respectively.
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Upper lines—>P; (1), Lower lines—>P5(t); w=wy=3.1948x10"® Hz, w,=4.0823x108 Hz
Pi(t) . Pa(t)
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Figure 4. Lower and upper solid lines represent occupation probabilities, and
follow equation (24) and its follow-up for the same parameters of the two-level
system at the resonance in the monochromatic radiation field as mentioned in
figure 3. Adjacent dotted lines represent corresponding Einstein probabilities, and
follow equation (18) and its follow-up respectively.

Entropy production for wy=3.1948x10"® Hz, T=5x10*K, and w,=4.0823x108 Hz
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Figure 5. Entropy production for the 3s 1 and 3py states of a 2®Na atom in the
thermal radiation field. Plots follow from equation (26) for the parameters as
mentioned in figure 3. Dotted lines represent the same obtained from Einstein
probabilities (equation (18) and its follow-up).
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