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Bill Unruh, “Notes on black hole
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the particle concept in QF T s observer clependent.

Steve l:u”ing, “Nonuniqueness canonical field quantization in Riemannian space-
time”, Phgs. Rev. D, 7, 2850 (197%).
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acceleratecl charge and have shown tha‘c zero~- energy Rinc”er modes are not a mathematical
arti?act; theg P|39 a crucial role in building the radiation both in the classical and in the quantum

realm.
m» The classical radiation seen bg inertial observers is built entirelg form zero- (Rinc”er) energy modes
m If the quantum scalar field is Preparecl in the vacuum state for inertial observers in the asgmptotic
Past, inertial observers in the asgml:)totic future will describe this state as a coherent state whose

field expectation value is given bg the classical retarded solution Rj

m» This coherent state is built onlg from zero-energy Unruh modes Onlg zero-energy Rindler modes
in the right Rindler weclge contribute to the aml:)litucles (agreeing with the classical analysis)

‘Ang (quantum) observables related to the number cnc Particles or 5tress~energg tensor can be

coml:)utecl using the classical retarded solution

m We We believe that our results Put to rest any doubts ques’cioning the relationship between the

Unruh effect and the classical Larmor radiation.



