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Event horizons 

THE HAWKING EFFECT (1974) Black
holes emit a black body radiation at a
temperature inversely proportional to its
mass.

For a one solar mass black hole, the
peak Hawking radiation temperature
is:

S. Hawking, Nature, 248, 30 (1974).



Accelerating observers

W.G. Unruh, PRD 14, 870 (1976).

THE UNRUH EFFECT (1976) observers
uniformly accelerated through Minkowski
spacetime registers a thermal radiation at a
temperature proportional to its accelaration:



Unruh Effect

• For an experimental test of the Unruh effect it is
planned to use accelerations:

• Observer accelerating at the Earth's gravitational
acceleration of g = 9.81 m·s−2

The temperature of the vacuum is only ≈ 10−20 K.

≈ 1020 m·s−2 ≈  1 K



Detector model

• Detector Unruh-Wald

Two-level system
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Quantum interferometry
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Quantum interferometry

Visibility of interference fringes

• It is defined as:

• High visibility: • Low visibility:
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Quantum interferometry

R1

O

R2

D

S

θ

1

2

1

0



 0P 

2 1 0
0 cos

2
P

    
 

2 1 0
1 sin

2
P

    
 



Quantum interferometry + Environment
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Entanglement between the atom 
and the environment (field) 



Results

Probability (P0) Visibility (V)



Summary

 The environment (scalar field) has an effect on the
visibility of the interference fringes

 The visibility of the interference fringes are different for
the inertial and accelerated case due to the Unruh
effect

 This setup may provide a feasible way for the detection
of the Unruh effect



Obrigado!


