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(2) One could assume the reality of the quantization (and the /H(z)/H(0) depen-
dence of the intervals), and the data would then provide a measurement of go = 0.48+0.03,
confirming one of the main predictions of the inflationary model. The statistical level of
conclusions (1) and (2) is quite high.

(3) If one is t::zu to assume neither go = 1/2 nor the validity of the redshift quan-
tization, then the level of significance is difficult to determine, but we estimate it to be
about 93%, which is just below the level required for formal acceptance. In any case,
the data and its component subsamples show a higher probability of being drawn from a
nonrandom (quantized) vovc_oo...o__ than from a uniform population.

The theory and the data are compatible with representing galaxy components as
fermion wavefunctions and dynamical variables as quantum operators, having Riemannian

space-time as a background metric. We discuss this in more detail in Section VI.

II. THEORETICAL PRELIMINARIES

The theoretical basis for redshift quantization has been investigated by Cocke (1983
and 1985), Dersarkiasian (1085), and Buitrago (1988). These treatments differ considerably
in their details, but they are all based on the idea that a new quantum mechanical regime
is needed to explain the observed redshift quantization.This quantization has been shown
to occur in a number of different contexts, and it does not seem possible to explain these
observations by envoking classical dynamics.

Nieto (1986) has considered a variety of relativistic wave equations as candidates for
redshift operators. His main result is that first-order relativistic equations have many
desirable properties. Among these propertics is the possibility of an eigenspectrum that is

proportional to the quantum number n, for large n. In particular, an equation involving

-
the absolute value of the momentum operator yields a redshift operator with this 8.2 of
spectrum. This equation seems to have been discussed first by Iachello (1970. See further
references in Nielo 1086).

Nieto's redshift operator, however, does not have a part readily identifiable with the
Hubble expansion, although it does have a potential term which he takes to be an infinite
square well of radius R. In the limit of large n, one can show that the “quantization
interval® is proportional to R=?. One might identify R with the age of the universe or
with the scale factor R(t) of the Robertson-Walker metric, but there seems no good way
to associate this directly with the Hubble parameter H(t) := R/R. The point is that the
Hubble expansion parameter itself should enter directly into the redshift operator.

Some of the theoretical work, when applied to the basic redshift interval cAz = 12.07
km/s, implies a Planck's constant of about A, & 2.4 x 1073 erg s (Cocke 1983). In a paper
that seerns at first glance to be unrelated to redshift quantization, Liu, Deng, and Cao
(1085) derive a value of 4.2 x 1072 erg s as one of a series of “characteristic actions” in
astronomy.

All the quantization treatments referred to at the beginning of this section conclude
that the basic redshift interval Az should be proportional to the square root of the Hubble
constant Ho. The above value for A; found by Cocke (1983) was calculated by assuming
Hp w~ 90 km/s/Mpc and a characteristic galaxy component mass of M = 5 x 10!°Mg =
1044 g.

The conclusion that Az « /Hy at the present epoch implies that information about
H(t) as a function of time can be obtained by detecting quantization at past epochs. In
vt weuatext of standard Einsteinian cosmology, this would amount to a determination of
go, the deceleration parameter. Lyman-a forest data seem ideal for such a study, for there

is a wide range of redshifts available, and many of the data are of high quality.
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