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O R I G I NA L A RT I C L E

More evidence for an oscillation superimposed on the Hubble flow
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Abstract In a recent investigation evidence was presented
for a low-level sinusoidal oscillation superimposed on top of
the Hubble flow. This oscillation was in VCMB , in a sample
of type Ia Supernovae sources with accurate distances, and it
was found to have a wavelength close to 40 Mpc. It became
easily visible after the removal of several previously iden-
tified discrete velocity components. Its amplitude like that
of the Hubble velocity showed an increase with distance,
as would be expected for a constant-amplitude space oscil-
lation. Here we report that this oscillation is also present
in distance clumping in these sources, with the same wave-
length, but in phase quadrature. The discrete velocity com-
ponents do not play a role in detecting the distance clumping
wavelength. Assuming that time proceeds from high cos-
mological redshift to low, the blue-shifted velocity peaks,
which represent the contraction stage of the velocity oscil-
lation, then lead the density peaks. With the discrete veloc-
ity components removed we also find evidence for at least
one other, weaker velocity oscillation. It is found to have
a wavelength similar to one reported in density clumping
by previous investigators. In those cases the source samples
were much larger.
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1 Introduction

Recently, using the SNeIa data from Freedman et al. (2001),
where special precautions were taken to insure that the
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source distances were accurate, we have shown that there
is evidence for a low-level oscillation superimposed on the
Hubble flow that has a wavelength near 40 Mpc (Bell 2013).
This result was obtained after determining and removing
discrete velocity components of the form discussed by Tifft
(1996, 1997), by us (Bell and Comeau 2003a, 2003b), and
by Russell (2005a, 2005b, 2005c). Note that determining
the discrete velocity components is only possible when the
source distances are accurately known. Removal of these
components resulted in a significant reduction in the RMS
deviation in VCMB from 780 to 166 km s−1. Here we report
that, in addition to the previously reported velocity oscil-
lation, there is also evidence for density clumping visible
in the distance distribution of SNeIa galaxies observed by
Freedman et al. (2001). It too has a wavelength near 40 Mpc.
This is not unexpected as Morikawa (1990) has pointed out
that a density oscillation can be produced by a velocity oscil-
lation superimposed on the Hubble flow. Unlike the velocity
oscillation, the density clumping is in distance and the dis-
crete velocity components do not play a role in its detection.
We also search here for other velocity periods present in the
SNeIa data after the discrete components are removed. We
show in Sect. 4 that not only does at least one other, weaker
velocity period become visible after the discrete components
are removed, it has a period similar to that found in density
clumping by other investigators. Throughout this paper the
term contraction stage refers to the blue-shifted portion of
the velocity oscillation.

2 Evidence for density clumping

In Fig. 1 the distances of the SNeIa sources are plotted at
level 1. The curve in Fig. 1 shows a smoothed distribution
of the data obtained by taking a running source count using
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