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ABSTRACT

Quantum spin 1/2 is interpreted as an "orbital"™ motion in a multiply-
connected Kerr spabe-time. This leads to a natural explanation of the lack of

astrophysically significant amounts of antimastter in the visible universe.
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, Steigmanl)-has presented a persuasivé case ‘that there is no astrophysically
significent smount of entimatter in the visible universe. I first swmmarize his
argument and then offer an explahation in terms of the globsl topology of the

gpace-time of a geometrodynamic ("mass without mass" ) black hole.

‘Steigmanl)cites several pieces of direct evidencé for the lack of antimatter:
_ 1) no antinucleus has ever been found in cosmic rays; 2) the Faraday rotation of
polarized electromagnetlc radlatlon in magnetized interstellar plasma is 1arge
@f there were an equal number of electrons and positrons this would not be the
case); 3) matter-ahtimattéf annihilation gives sbout four gamma rays of energy
> TO-Nvaé The observed germma spectrum does not indicate a significant number

of annihilations.

Theoreticelly, the standard hot big bang cosmologlcal model assumes matter-

antimatter asymmetry as an ad hoc 1n1t1al condition and the present epoch
'has no astrophysically significant amount of antimatter. Steigman concludes "the
evidence seemskto indicate overwhelmlngly that our universe is not symmetric'. 1)
Assume that the universe at t = 0 cohsists of a "ecrystal" of 106l quantum
black holes, each of mass 10 =3 gn in a ball of sbout 10~ 13 cm across. The minimum
size of 10 -13 em is consistent with the Einstein-Cartan geometry with curvature”
and torsion.h The gquantumblack holes are assumed to satisfy the Kerr solution
in the regime a > m as pictured in Fig. l, where a is the angular momentum.pérl

unit mess and m is the mass{both with the dimensions of a length). The quantum
black hole cen be pictured as a photon {or & neutrino) rumnning around the edge

2, z=0in Kerr-SchildcoJOrdinates-S)1 The circulating

of the Kerr disc:iz+ y2< a
energy of the trapped photon creates the Kerr space-time. The ring
singularity is a breakdown of classical physics. Thus, this is a quantum ansatz.
There has recently been censiderable interest in dual light stringss) as models
for hadrons in which the basic dynamical process is the breaking of a massless
relativistic string. The dusl string models run into trouble because of the

use of the inhomogenecus Lorentz group which is not aeppropriate to curved space-
time., The quantum black hcole formed from a light string round the Kerr disc can
" have a total spin of 1/2 even though the photon spin is 1. This is because

the orbital contribution to the snguler momentum of the light string can be
‘1/2 . The restrlctlon of orbital angular momentum to integer spins follows

from the requirement of single-valuedness of thewave function and the implicit
assumption of a simply-connected Euclidean topology of space-time. The Kerr

space-time has a double-sheeted non-Euclidean topology. Thus, the light string




| can make & complete 21 circuit round the edge of the Kerr disc on the positive
nass pece-time sheet. It can then cut below the Kerr disc and meke & second
2m circuit round the edge of the disc in the negative mass space-time sheet
before cutting through the disc & second time to smoothly Join the point at
which the string began. Now imagine fitting a single complete DeBroglie wave
rouhti the compiete b circuit passing through both universes. An observer
in the positive mass sheet sees only a half DeBroglie wave fitting round the
Kerr disc with a singular point at which the slope of the wave function is
discontinuous. Thewave function has two branches on the positive mass sheet
-Icorresponding tO‘spin'up and spin down. In the maximally extended space-time,
the wave function is single-valued and its slope is continuous everywhere. Thus,
quantum spin‘l/E cen be interpreted as a space~time motion in the double~sheeted
Kerr space-time. This is the space-time significance of Pauli's "non-classical
two-valuedness". In particular the quantumblack hole can have a spin of 1/2
or 3/2 if it is a single étring of light. The ratio of Kerr paramefers for
the light string passing through both universes is

a/m =A% c’/6h > 1 .\ (1)

where A is the photon wavelength.

#

The quantum black hole is the Kerr disc in the positive mass sheet. The
antigquantum .bleck hole is the Kerr disc in the negative mass sheet. Virtual
time-like photons (@2 > 0 ) can pass through the Kerr disc and give particle-

antiparticle pairs. each of positive mass.

Thus, at cosmic time t = O,the quantum black hole crystal ball does not
have any anti-blackjholes in 1t.We observe the remnants of fhe ball.from the
positive mass side. The antimatter is there but it is in another universe
connected with our own through the Kerr discs of strings of light. One might
call this the "Crystal Balil Maéic Looking Giass CoémologyZ'with apologies to

the late Professor Charles Dodgeson!
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Fig. 1

RING SINGULARITY: (J

Double—sheeted Kerr space-~-time for a > m . Quantum spinor

(8 = 1/2) describes "orbital" motion in a multiply-connected

space-time, The meximal extension of the Kerr solution for

a >m 1is obtained by identifying the top of the disc

2 2

x> +y2< a%, z =0 in the (x,y,z) plane with the bottom of

the corresponding disc in the (x' ,¥',z') plane and vice versa.

2 2

On circling twice round the‘singularity at x° + y2 =a“, 2=0,

one passes from the (x,y,z) universe to:the (x',y',z') uni-
verse (where m 1is negative) and back to the (x,y,z) universe
{(where m is positive). When m is very small compared with a,
the space-time sheets outside of the Kerr disc are essentially
flat. (See mlso Ref. 5, p. 163.)
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