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In the dynamic interpretation of relatively by Lorentz and Poincare, Lorentz invariance results from 
real physical contractions of measuring rods and slower going clocks in absolute motion against an ether. 
As it was shown by Thirring, this different interpretation of special relativity can be extended to gener­
al relativity, replacing the non-Euclidean with a Euclidean geometry, but where rods are contracted and 
clocks slowed down. In this dynamic interpretation of the special, (and by implication of the general) 
theory of relativity, there is a balance of forces which might be destroyed near the Planck energy, reached 
in approaching the event horizon. In gravitational collapse, the event horizon appears first at the center 
of the collapsing body, thereafter moving radially outward. If the balance of forces holding together ele­
mentary particles is destroyed near the event horizon, all matter would be converted into zero rest mass 
particles which could explain the large energy release of gamma ray bursters.

Cosm ic gam m a-ray bursters pose a serious challenge 
to our known laws o f physics, because if their energy is 
released isotropically into all d irections, this am ounts to 
the com plete conversion into gam m a ray energy o f a so­
lar mass w ithin a fraction o f a second. Less energy is 
needed if the gam m a-ray bursts are beam ed, but the 
high frequency o f such bursts (several bursts per day) 
m ake 's  this hypothesis im plausible. T he sam e is true if 
gam m a ray bursters are caused by the collision o f tw o 
neutron stars, som ething which m ust be quite rare. 
A model predicting the direct conversion o f an entire 
stellar rest m ass into gam m a ray energy rem ains the 
m ost plausible.

In the Lorentz-Poincare theory o f relatively [2], the­
re is an ether and bodies in absolute m otion against the 
ether suffer a true contraction, w ith clocks going slow ­
er as a result o f this contraction. This alternative theory 
can account for all the relativistic effects observed. It 
was show n by T hirring [1] that general relativity  can 
likew ise be interpreted by replacing the non-Euclidean 
geom etry with a Euclidean geom etry o f contracted rods 
and slow er going clocks. B ecause o f the difficulties to 
quantize E instein’s gravitational field  equations, this 
interpretation was preferred by H eisenberg [3]. F igure 1 
show s the replacem ent o f the non-E uclidean Schw arz­
schild m etric with a Euclidean metric o f shrunken m eas­
uring rods.

L orentz considered only attractive electrom agnetic 
forces in his derivation o f Lorentz invariance as a dy ­
nam ic sym metry, ignoring a repulsive force needed for

an equilibrium . This repulsive force is the quantum  for­
ce, having its origin in the zero point vacuum  energy. 
B ecause it is also Lorentz invariant, the dynam ic in ter­
pretation of special relativity requiring the estab lish­
m ent o f an equilibrium  betw een attractive and repulsive 
forces can be form ulated in a fully conistent way [4] 
(see appendix).

There though is an im portant difference betw een the 
L orentz-Poincare and the E instein theory o f relativity: 
As can be seen from  (A.5), the elliptic differential equa-

Fig. 1. Replacement of the Non-Euclidean Schwarzschild 
metric with a Euclidean metric having contracted measuring 
rods. Note that with the contracted measuring rods, the cir­
cumference of a circle U divided by its diameter D is different 
from n. (From R. U. Sexl and H. K. Urbantke, Gravitation und 
Kosmologie, Spektrum Verlag, Heidelberg 1995, p. 302.)
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tion for v < c becomes a hyperbolic differential equation 
for v > c. The latter cannot be reduced by a uniform 
length contraction to (A.2). This means that for v > c 
there can be no static equilibrium. Therefore, whereas in 
Einstein’s theory particle masses diverge in the limit 
v = c, in the Lorentz-Poincare theory particles become 
unstable in approaching that limit and can then break up 
only into zero rest mass particles.

If an ether is responsible for the transmission of the 
forces holding material bodies in a state of equilibrium, 
and if this ether has a discrete structure at the Planck 
length, the balance of the forces, and with it the Lorentz 
invariance, would be destroyed if the kinetic energy of 
elementary particles relative to the ether approaches the 
Planck energy.

According to Einstein the experimental facts can be 
described by a Hat four dimensional Minkowski space­
time, with undeformed rods and clocks in a system at 
rest with the rods and clocks. According to Lorentz 
they are the result of true contractions and slower 
going clocks for bodies in absolute motion against an 
ether, with the Minkowski space-time an illusion 
caused by the contractions and slower going clocks. 
The two different interpretations go over into the gen­
eral theory of relativity, with an equivalence between 
a Riemannian curved Minkowski space-time with un­
deformed rods and clocks, and a flat space and abso­
lute time with deformed rods and slower going clocks 
in absolute motion against an ether. As before, the 
curved space-time is an illusion caused by true con­
tractions and slower going clocks.

In Einstein’s gravitational field theory the metric 
surrounding a spherical mass M is given by Schwarz- 
schild’s line element in spherical polar coordinates r, 
0, <p (C Newton’s constant, c velocity of light):

ds2 = -------—-----y -  + r2 (d0 2 + sin2 Odcp2)
1 - 2 G M Ic  r

-  c 2 (1 -  2 GM/c2r) d r . ( 1)

According to Newtonian mechanics the velocity v of a 
body falling from infinity into the gravitational field of 
a mass M is

v =  ~j2GM/r. (2)

In the Lorentzian ether theory this leads to a contraction 
of the body in its radial direction given by

and a likewise clock retardation

dr = dr'/^/l -  v 2lc2 =  dt'/ V \ - 2 G M l c 2r . (4)

Inserting (3) and (4) into ds2 = dr'2 -  c2dr'2 one ob­
tains (1) [5].

In approaching the Schwarzschild radius Rs = 
2 GM/c2, an infalling particle reaches relativistic veloc­
ities. Seen from an observer infinetely far away this ve­
locity is

1} dr ( ,  R*v =  —  =  -  c  I 1 -  
dr

(5)

approaching v -*  o for r -*  Rs, but if measured in a lo­
cal inertial reference system, at rest relative to the col­
lapsing body, the infalling particle approaches v = c. 
From (5) one has

drct =J
dr

M r — /?o
(6)

1 -  RJr

and hence

r -  Rs = const e~ctlRs. (7)

If at r = 0, r = (a + 1) Rs, a >  1, it follows that 

/?.r  ~  A s -  C1/R— = ae 5
R, (8)

To reach the Planck energy mpc 2 —1019 GeV, where 
mp ~ 10“ 5 g is the Planck mass, one must have for an 
elementary particle mass m:

m/m, = V 1 -  v 2/c2 =  ^ J l-R s/ r

hence

r - R *
R<

(9)

( 10)
p

Inserting ( 10) into (8) and solving for r = r0, the time 
needed to reach the distance r where the kinetic energy 
of the infalling particle becomes equal the Planck ener­
gy, one finds [6]

Rs ,
r0 = —  log 

c
f  m p 1

2 '

I v j
( 11)

In the limit mp -*  °o , r0 -»  as in general relativity 
where v can come arbitrarily clos to c. For a finite val­
ue of mp this is not the case. For an electron of mass m 
one has mp/m ~ 1022 and log (mp/m) ~ 102, making the

/ I 2 2 f I  ̂ Odr = dr ^ \ - v  !c = d r -y 1 — 2GM/c~r (3) collapse time about 100 times longer than the Newton-
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ian collapse tim e rN ~RJc.  For baryons the collapse 
tim e t0 is not significantly different. If  Rs ~ 1 km (typi­
cal fo r a so lar m ass) one has rN ~ 3 x l O - 6  sec, and 
t0~ 3 x  1CT4 sec.

A ccording to S chw arzschild’s interior solution [7] the 
even t horizon w here v = c m oves from the center o f the 
collapsing body radially outw ards, with the tim e need­
ed to convert an entire solar m ass into energy o f the 
sam e order o f  m agnitude as t0.

If  a m ass o f 50 solar masses ~ 1035 g is converted into 
radiation , an energy o f ~ 1056 erg would be set free. In 
the process o f the conversion into energy, baryons (to­
gether w ith the charge- neutralizing electrons) w ould be 
converted  into G eV  gam m a ray photons.

We should add that, contrary to a w idespread m iscon­
ception, E in ste in ’s gravitational field equation can also 
be form ulated  as a non-linear field theory in flat M in­
kow ski space [8 , 9], but the equations becom e inappli­
cable inside an event horizon, w here physics can be d if­
ferent. T he predictions obtained by extrapolating E in­
ste in ’s theory into this region have never been con­
firm ed by observation.

Finally we w ould like to m ention that a sim ilar idea 
(though depending on GUT theories) was proposed by 
D ehnen et al. [10].

Appendix

In the L orentz-Poincare ether theory o f relativity 
M axw ell’s equations are only valid in the ether rest 
fram e. T here the electrostatic potential obeys the in- 
hom ogeneous w ave equation:

1 d 2(P
c2 dt2

+ V 20  = -  4jrg(r, t), (A .l)

w here g(r, t) is the electric charge density. For a solid 
body at rest in the ether and in static equilibrium , one 
has

V 2<P = - 4 i ig ( r ) , (A.2)

w here g(r)  is the m icroscopic distribution o f the posi­
tive and negative electrical charges w ithin the body, 
holding the body together.

If set into absolute m otion along the x-axis with the 
velocity  v, the coordinates at rest with the moving body 
are obtained by the G alilei-transform ation

x = x -  vt, y  = y, z = z, t = t 

w hereby (A. 1) is transform ed into

(A .3)

1 d 2(P' 2v d (p' ( ,  i>2 
c 2 dt'2 c 2 dx'dt' {  C2

, a 2# '  , d 2(p'

d 2<p'
dx'2

(A .4)

A fter the body has settled into a new  equilibrium  one 
has d/dt'=  0 , and hence

r2 )  d 2®'  a V  d 2# '  
■ c2 J a* '2 ay2 dz2 

= - 4 j r g ' ( x ' , y , z ) . (A.5)

C om paring (A .5) w ith (A .2) one sees that the l.h.s. 
o f (A .5) is the sam e as (A .2) if  one sets <P'=<P, and 
dx'= dx V l -  v2/c2. C locks m ade up o f solid m atter must 
then go slow er by the sam e factor. It thus follow s that 
L orentz invariance is here seen as a dynam ic effect cau­
sed by true contractions o f objects in absolute motion, 
with the four-dim ensional M inkow ski space-tim e an il­
lusion caused by these contractions.

To keep the body in static equilibrium  the attractive 
electrostatic forces betw een the positive and negative 
electric charges o f the body m ust be balanced by repul­
sive forces, the latter provided by quantum  m echanics. 
These quantum  forces prevent electrons from  falling 
into atom ic nuclei, fo r exam ple, and they have their o r­
igin in the zero point vacuum  energy. For the elec tro­
m agnetic field the zero point energy is for each m ode of 
frequency co equal to

E0 = (1/2 )haj. (A .6 )

T his leads in frequency space to the spectrum

f(co) dco = const ( \/2)ti(Dx4jTC02da)
= const tir'd co. (A .7)

T he rem arkable thing about this spectrum  is that it is not 
the only one w hich is L orentz invariant, but it is also the 
only one w hich is frictionless.

T herefore, both the attractive electrostatic and repul­
sive quantum  force, holding together a body in static 
equilibrium , are L orentz invariant, establishing the 
equivalence o f  the dynam ic Lorentz-Poincare theory o f 
relativity  with E inste in ’s special theory o f relativity, at 
least for electrom agnetic forces. Very m uch as Einstein 
had conjectured  that the equivalence o f  energy and mass 
is universally  valid, not ju s t for the electrom agnetic en ­
ergy (w hich was already know n before E instein), it is 
reasonable to conjecture that the alternative Lorentz 
Poincare theory o f relativ ity  is universally  valid as well, 
and not restricted to electrom agnetic interactions.
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