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Electromagnetic energy density
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The vacuum is Lorentz and CPT invariant :
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1935-1936  Kochel, Euler, Heisenberg 7  =
a

b

H.Euler et K.Kochel, Naturwiss. 23 (1935); W.Heisenberg et H.Euler, Z. Phys. 38 (1936) 714 

The vacuum is a non linear optical medium !
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Vacuum in an external field
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Vacuum can be magnetized !

where
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Neutron stars

Quantum Vacuum Friction

B0 > Bc ?! Magnetars

Star dipole
ωωωω

M=Solar mass Star radius = 10 km
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Experimental data are : PPPP &&&&&&  , , ,
often

rarely

I inertia moment assumed as constant in time

Classical radiation from rotating magnetic dipole :

B0 is given assuming that =

PPB &∝0

Is QVF in 
contadiction with
existing data ?

and assuming sinθ =1 
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The braking factor :

Classical dipole radiation

and ncl=3 !?

The problem is that no neutron star shows an n = 3 !

Thus ≠

!

B0 ??

ν=1/P

Nobody cares  ?!
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QVF

Magnetars

« classical » values of B0

« QVF » values of B0
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What about n ?

QVF can reproduce the
measured valeur of n.
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QVF can be used to predict

P&&&

For the Crab pulsar we get

−1.8421 10−11 s−1 vs 1.5676 10−13 s−1, 

whereas

for the B1509-58 pulsar we get

−1.3550 10−11 s−1 vs −1.2500 10−11 s−1 !!!.

The only two stars in the ATNF catalogue for which has been measured.

( )PPPPfn &&&&&&& ,,,=
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Does QVF exist or not ? We need more experimental data !

There are no contadictions between existing experimental data and QVF !

Observations of QVF in pulsars would confirm the existence of
one of the very few macroscopic effects of quantum vacuum, 

while

if QVF is invalidate this would indicate for the first time that the
usual QED model of the quantum vacuum used to calculate
the QVF effect needs to be mended.

Both issues are very important !



12

C.Rizzo Nice 30/11/10

Le vide quantique autour des étoiles à
neutrons

D. Bakalov, G.F. Bignami, A. Dupays, C. Rizzo

arXiv:0804.1841[astro-ph]  published EPL

arXiv:1010.0597[astro-ph]  submitted PRD

carlo.rizzo@lncmi.cnrs.fr


