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A massive spherical shell (Fig. 1) of total energy

E  expanding in the field of its own gravitational poten-

tial has been discussed [1] within the special-relativity

framework as a model of Universe. The energy of the

system is 
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where M0 is the rest mass of the shell, k - the gravitation

constant, r - the radius of the shell, t – time, v=dr/dt, c - 

the velocity of light.

Fig. 1. Circle – the expanding shell of radius r. Rectangle – a 

magnified piece of the shell, showing its finite trick-

ness. The shade represents the mass distribution within

the shell, whereas the small circle immersed in the

shade might be the visible universe.

The equation of motion is written for the normal-

ized shell radius Rrx
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in terms of the normalized quantities
2

0 ckMR ,  and )/( 2
0cME Rct / . This equa-

tion was solved analytically assuming total energy of

the system fixed and  at 0x 0 .

The initial velocity of such a “shell-universe” is 

always finite and equal to the velocity of light. When

the total energy is less than the rest-mass energy of the

shell, the expansion terminates in time and the shell 

collapses (Fig. 2) while
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Fig. 2 Dimensionless shell radius x=r/R plotted against the

dimensionless time , for =0, 0.5, 1 and 1.5.

otherwise it expands indefinitely, and at long times it 

resembles the general-relativity Friedman model of

universe [2]. The absolute value of the shell velocity

within the model does not exceed c.

For zero total energy the shell radius depends on

time as tsin , where the “frequency”  is propor-

tional to the rest mass of the shell. A given “lifetime” of

the expansion-terminated shell universe can be achieved

in two ways: “grand” or “small” expansion scenarios.

Another version of the model, relying explicitly on

the energy – gravitational-mass equivalence, leads to

similar (but not identical) predictions [1]. Possible im-

pact of this special relativity model of expanding uni-

verse on its general relativity counterpart is also sug-

gested [1].
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