
 
 
 
Detection of the Unruh effect through radiation-mediated interactions between 
accelerating atoms 
 
Roberto Passante 
Dipartimento di Fisica e Chimica, Università degli Studi di Palermo 
Via Archirafi 36, I-90123 Palermo, Italy 
 
We consider the resonance and dispersion interactions between two atoms, coupled to the scalar 
or electromagnetic field in the vacuum state, moving with a uniform acceleration, and the relation 
with the Unruh effect.  In particular, we investigate how the accelerated motion of the atoms 
modifies these radiation-mediated interactions and obtain an indirect evidence of the Unruh 
effect. 
We first consider the dispersion (Casimir-Polder) interaction between two neutral ground-state 
atoms uniformly accelerated in the same direction and separated by a constant distance, 
orthogonal to their trajectories. The atoms interact with the scalar or the electromagnetic field in 
the vacuum state. We obtain the dispersion interaction energy between the two accelerating 
atoms and show that the accelerated motion determines a change of its distance dependence as 
well as a time dependence of the interaction energy [1]. We also show that the Casimir-Polder 
force between the two uniformly accelerated atoms exhibits a transition from the short distance 
thermal-like behavior predicted by the Unruh effect, to a long distance non-thermal behavior [2]. 
Our findings indicate that the change of the Casimir-Polder interaction due to acceleration could 
be a suitable method to detect indirectly the Unruh effect without necessity of the extremely high 
accelerations necessary for other radiative effects such as the Lamb shift. 
We then consider the resonance interaction between two uniformly accelerated atoms, one 
excited and the other in the ground state, interacting with the quantum electromagnetic field in 
the vacuum state. We assume the two identical atoms prepared in a symmetric or antisymmetric 
entangled state.  By separating the contributions of vacuum fluctuations and radiation reaction to 
the evolution of atomic observables, we show that Unruh thermal fluctuations do not affect the 
resonant interatomic interaction, which is exclusively related to the source fields (radiation 
reaction). Beyond a characteristic length, non-thermal effects in the radiation reaction 
corrections change qualitatively the distance-dependence of the resonance interaction energy, 
yielding a signature of the Unruh effect in the interatomic interaction energy between entangled 
atoms [3]. 
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