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Abstract

This work proposes a mechanism initiating the Big Bang: the Universe emerged from the collapse of
the densest object in a previous-aeon black hole. While the object collapsed into the Big Bang
singularity with minimum entropy, the entropy of the host black hole kept increasing. The Second
Law of thermodynamics was never violated. The collapse was the reverse of cosmic inflation. Where
it occurred, or the Center of the Universe, is found to be currently ~30 billion light years away from
us and around Galactic coordinates (I,b) = (279°,—47°).If a Universal Coordinate System is defined
accordingly, we are in the Northern Universe at the latitude: W = +35°. Since last scattering, the
nearly isotropic and homogeneous Universe is found to have spun clockwise through an angle of
41° + 6°, whereas it is calculated to be 49°%7}. by a modified Friedmann equation using the early-
and late-Universe Hubble constants. The findings are supported by other independent observations.

Keywords: cosmology; cosmic background radiation—early Universe

Introduction

To support Penrose’s conformal cyclic cosmology (CCC) [1,2], Gurzadyan and Penrose
presented a map of temperature low-variance circles (LVCs) based on the cosmic microwave
background (CMB) data [2-4]. From the WMARP data, they found a large, higher-temperature LVC
region X concentrated around ([, b) = (280° —30°), and a small, lower-temperature region Y
around (I,b) = (330° —20°) [3]. When updating their search on the Planck data, they found
two other large LVC regions. Since they did not name them, we assign names accordingly (Figure 1):
the lower-temperature region Z concentrated at ([,b) = (298°,62°), and temperature-dipole
region Wat ([,b) = (84° —35°) [24].

The LVCs have been interpreted to arise from previous-aeon supermassive black-hole
encounters [2-4], but CCC does not predict the location of the LVCs. In this work, we postulate a
mechanism initiating the Big Bang, with which the anisotropic distribution of the LVC regions and
many other astronomical observations can be explained.
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Figure 1. A schematic diagram of the LVC regions in the CMB sky. Gurzadyan and Penrose’s LVC map is
taken from [4], with kind permission of The European Physical Journal (EPJ). The LVC regions: grey; the
Universal equator region: white; the direction of spin: grey arrows; NC and SC: CMB cold spots; N at (I,b) =
(333°,30°) andSat (I, b) = (248°, —60°): the intersections of the axis of spin (equation 2) and the SLS;
F: the furthest point from the Center: R = 1.67.

Postulated Mechanism

In CCC, the crossover between aeons is future null infinity J + [1,2]. This work, instead,
assumes that the crossover is the collapse of the densest object (DO), an idea similar to those
suspected by former researchers, such as King [5], Smolin [6], and Penrose [1]. The DO was incubated
in the previous aeon: all the falling mass-energy was in a process of being immobilized as the densest
matter, making the DO grow continually. Once its mass exceeded a limit, the DO collapsed. Because
it had already been the most dense, the only possible product of the collapse was an infinitesimal
pure energy point, i.e. the Big Bang singularity, from which this Universe was created. The DO or Big
Bang singularity is the Center of the Universe.

The densest objects that can be directly observed are neutron stars. For a spinning neutron star,
there is an equatorial plane, perpendicular to its axis of spin. Objects fall towards the spinning star in
spirals. The star emits twin emission beams symmetric about the star. If the beams misalign the axis
of spin, then it is a pulsar [7]. We further assume that the surroundings of the DO were analogous to
those of a pulsar (Figure 2).

After the collapse, the isotropic Big Bang expansion wave Vu from the Center collided with the
highly anisotropic surroundings of the DO. Because the emission beams Vb of the DO had the same
direction (away from the Center) as Vv, less collisions occurred, leading to twin lower-temperature
trajectories symmetric about the Center. If the Center is within our observable universe, the
trajectories intersecting with the surface of last scattering (SLS) resulted in a pair of cold spots in the
CMB sky. Simultaneously, since the falling spiral flows Vs of the DO had obtuse angles with Vv, their
collisions led to higher-temperature spirals. The spirals intersecting with the SLS generated hot
regions.

All the collisions, including those between Vb and Vu, resulted in overdense clumps in the
primordial plasma. These clumps, comprised of dark matter, photons, and baryonic particles, as local
centers, produced outward pressure. The outward pressure and inward gravity created oscillations
or spherical waves. By enhancing local mass and heat transfer, the oscillations, like smoothers,
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lowered temperature variance, leaving behind LVCs. Therefore, the LVCs arose completely in this
aeon (different from CCC); this generation process was similar to baryon acoustic oscillations (BAO).
As it was a dynamic process, the window to observe the LVC regions would be narrow: if formed
too early, then LVCs would have dissipated; if too late, then LVCs would not have formed by the
time of last scattering.

Figure 2. A schematic diagram of the inner horizon of a spinning host black hole. The elliptical perimeter
(black) represents the inner horizon. The ellipse at the center (red) represents the DO. The slashed lines (dark
red) represent the emission beams Vb, developing symmetrically about the DO. The dashed curves (dark red)
represent the scattered Vb and falling drops of Vb. The horizontal lines (dark red), connecting with the dashed
curves, represent the circulating part of the spiral flows Vs. Note that the emission beams Vb, the falling drops
of Vb, and the circulating part of the Vs form the circulating flows (dark red), representing the mass-energy that
was not immediately immobilized. The horizontal lines (gold) represent the spiral flows Vs of the mass-energy

falling from the exterior of the host black hole. The vertical line (black) is the axis of spin.

The Center and spin of the Universe

Since the collision signals from the baby Universe have become vague: large in scale, small and
noisy in intensity, in this work we focus on large-scale signals. As region Z is the only large region with
predominantly lower temperatures (Figure 3c), Vb cannot be determined solely by the LVC signals.
We therefore check the cold spots with maximum temperature depressions. Bennett et al. [8] were
the first to find two cold spots in the CMB: Cold Spot I and Cold Spot II. By studying large-scale
extrema, the Planck Collaboration [9,10] confirmed both spots: AT = —100 uK (the maximum
depression at 8 = 0°) at Peak 1 and AT = —180 uK at Peak 5 (another minimum, Peak 2, is not
a typical cold spot, with merely -25 oK depression at 8 = 0°, but with larger depressions off-center:
0° < 6 < ~17°, Figure 30 in [9]). We label the cold spotat ([, b) = (318°,—5°) as the north cold
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spot (NC), corresponding to Cold Spot I and Peak 1, and the one at (I, b) = (208°, —56°) as the
south cold spot (SC), corresponding to Cold Spot II and Peak 5.

a % b

Figure 3. Large LVC regions. a, hot part; b, cold part of region X. Note the alignment of the dividing plane of
the hot and cold parts, the axis of spin (black line NS), and the observer LS (green). ¢, regions Z and V. The trace
of the sweeping Vb on the SLS (W = +60°): clockwise grey arrows; the LVC frontline of sweeping (] =
324°): purple line. d, region W: a temperature dipole. The upper-right end is hotter, and the lower-left end
colder. All the LVC coordinates are taken from [4]. The colors used to duplicate the LVC points are: blue (low
temperature)-green-light green-yellow-orange-red-purple (high temperature). Other symbols: 3D globe of the
SLS (green).

To evaluate the symmetry of the cold spots about the Center, we define a synchronous ratio:
¢ = Rne/Rsc, where R is the distance to the Center. If the cold spots are distributed at equal
distances about the Center (¢ = 1), by linking NC and SC with a line (line NC-SC), its intersection
with the V; plane is the Center.

Region X has higher temperatures, and region W (more obvious in Figure 31 in Penrose’s Nobel
Lecture [2]) is a temperature dipole: one end is hotter and the other colder (Figs. 1 and 3). Both regions
correspond to Vs. For region X, although part of it is within the excluded galactic disk (|b| < 20°),
it is obvious that the center is at its central void: ([,b) = (280.¢° —31.5°) [2,4]. The center of
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regionW: (I,b) = (84°,—35°) isobtained by taking an average of the xyz-coordinates of its LVC
points from figures in [2,4].

Line XW almost intersects line NC-SC (the shortest distance between the lines is only 0.07751 g).
Therefore, the closest point on line NC-SC, at (I, b) = (282° —45°) and a distance 0.6771gg
away, can be approximated to be the Center, where 75 g is the radius of the SLS: at last scattering,
Tss(tcmp) = 13 Mpc; at present, 1515(ty) = 14 Gpc [11]. More accurately, the Vs plane can be
determined by adding a region with maximum temperature elevation: the Planck Collaboration’s
Peak 3 (AT = 4200 uK [9]) concentrated at (I, b) = (264°,—20°) (from figures in [10]). The
obtained Vi plane is:

z=—0.71x — 0.06y — 0.477r5 g 1)

Therefore, the intersection (Figure 4) of line NC-SC and the Vs plane, or the Center, isat ([, b) =
(279° —47°) and at a distance 0.6775g (currently 9.3 Gpc or 30 billion light years) away.

oz

NC

Center

Figure 4. The Center of the Universe: the intersection (red) of line NC-SC (blue) and the Vs plane (orange)
determined by region X, region W, and Peak 3. Other symbols: the LS (green) and 3D globe of the SLS (green).

It is vital to note that region X has a small cold part near (I,b) = (296° —41°) (Figure 3b),
facing the cold end of region W (Figs. 1 and 3d). These lower-temperature signals, versus the higher-
temperature signals on the opposite section of the Vs disk, indicate that the DO, and consequently
the Universe, must spin (see Evidence III for detailed analysis). If we look from where we are, i.e. the
Local Supercluster (LS), to the Center, the Universe spins clockwise. The axis of spin is:

(x,y, Z) = (0'07rSLS' _0'45rSLS' _0'49rSLS) + (071, 006, 100)t 2)

The coordinates of the Center and the direction of spin obtained in this work are virtually the
same as those purely from the temperature anisotropy of the CMB [12].
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Support for the Postulated Mechanism

Considering that the Universe has long been believed to have no center, we provide 11 pieces of
evidence to support our mechanism. For convenience, we define a Universal Coordinate System (UCS):
the Center is chosen as the origin, the Vs plane as the Universal equatorial plane, the LS at zero
degrees longitude, the direction of spin as the direction of longitude increase, and the comoving
radius of the SLS as the unit length. For example, the angle between the equatorial plane and the line
through the LS and the Center is ca. 35°, so our UCS longitude, latitude, and radius are:
(J,W,R) = (0°,+35°0.67) (Figure5).

\W = 490°

~35°
Equatorial plane

Figure 5. A schematic picture for the spinning Universe. Note that this figure is not to scale, in particular, the
size and eccentricity of the Universe are unknown. The Universe, born from the Center (red dot), spinning about
the axis of spin (black line NS), has a rotational energy field: lower (red) close to the axis of spin, higher (blue)
far away. The Universe has been veering ellipsoidal (orange ellipse). We in the LS are in the Northern Universe,
with a UCS latitude of W = 435° and a distance of 0.677g1g away from the Center. For us, the slowest
expansion direction is SED (dark red), pointing towards the axis of spin.

Evidence I. Observation. It is remarkable to note that region Z, concentrated at (J, W,R) =
(306°,61°,1.38), has the same UCS latitude as does NC at (J, W, R) = (167°,60°,0.81), and
that the main body of region Z has lower-temperature LVCs (Figure 3c). Our mechanism thus has a
crucial piece of evidence: region Z was generated by the northern V.

Evidence II. Method. After the DO collapse, the Big Bang expansion wave Vu collided with the
surrounding beams Vb and flows Vs. While they were pushed away from the Center, all of the beams
and flows were swallowed by Vu (eventually, the collision clumps were expanding with the
Universe: tll_)nolo va =0, and tll_)ﬂ; RVS = 0). The motions of the collision clumps relative to Vu

along the radial directions can be called Universal peculiar radial motions. Based on the method used
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in this work, the peculiar radial motions do not affect the determination of line NC-SC and the Vs
plane.

Because of the existence of region Z, it is known that the Vs beams were emitted in straight lines
along the radial directions, much further than NC at (J,W,R) = (167° +60°,0.81), and the
closer SC at (J,W,R) = (347°,—60°,0.68). The synchronous ratio: ¢ = 0.81/0.68 = 1.2
indicates that the cold spots were located roughly symmetrically about the Center (Figure 4).
However, because it is not absolutely symmetric: ¢ # 1, it is required to consider another important
factor, the angular speed of the DO spin. As shown in the Mollweide projection (Figure 4.1 in [10]),
the cold spots (Peaks 1 and 5) are ellipses, indicating that, compared to the emission speed of the Vb
beams, the DO spun at a much smaller speed (Figure 6 and Appendix A). This property ensures that
the small asymmetry: ¢ = 1.2 is insignificant for the calculation of the coordinates of the Center.

N

Figure 6. The sweeping emission beams intersecting the SLS. As the DO spun in the clockwise direction (top
view), the emission beams swept the surroundings (represented by the light blue cones) and intersected the SLS
(3D green globe). The distance of the intersection to the Center generated by the Northern beam decreased (red
solid arrow), while that generated by the Southern beam increased (red dashed arrow, note that this arrow is
behind the axis of spin NS). Should the speed of sweeping on the SLS be comparable to that of the emission
beams, a long arc or half a loop (along the red solid arrow) could be seen in the CMB. Should the speed of
sweeping be much larger than that of the emission beams, loops through NC and SC could be seen. In reality,
only an ellipse is observed with a slightly longer axis along the rotation direction at NC, indicating that the speed

of sweeping was much smaller than that of the emission beams.

The larger temperature depression of SC than NC [9] also indicates that the obtained Center is
reasonable, though the depression is often interpreted using the Integrated Sachs-Wolfe effect [13].
As it was closer to the Center, the Vi beam at SC had a higher mass-energy density (the outgoing Vb
was scattered by the falling drops of Ve: psc/Pnc = ¢?3) and a higher outgoing speed, and
consequently a larger depression: ATgc/ATnc = (—180 uK)/(—100 uK) = 1.8 = ¢5.

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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Evidence III. Method. Since the early last century, physicists have carefully studied Mach’s
principle, or more specifically, Mach’s postulate of relativity of rotation [14]. Using Einstein’s shell-
type model, Brill and Cohen first discovered that there exists “perfect dragging” in the interior of a
slowly rotating mass shell with the Schwarzschild radius [15]. This fundamental conclusion is
confirmed by many others e.g. [16-21]. Our slowly spinning Universe (Appendix C) is within its host
black hole (Appendices F and I). The perfect dragging ensures all the objects of the Universe spin
with the Universe: w(J, W, R, t) = wy(t). From our (in the interior of the Universe) perspective,
the spacetime of the Universe does not spin or rotate (Appendix B):

Aw(J,W,R,t) = w(,W,Rt) —wy(t) =0 3)

Note that there is no speed limit to the rotation or expansion of spacetime itself. Both
superluminal expansion velocity and superluminal rotation (from the exterior perspective) are
allowed by the general theory of relativity [19].

When they collided with Vu, the spiral flows Vs plunged into the expanding Universe that was
spinning with decreasing angular speed: wy < 0. The collisions between Vs and Vu elevated the
temperatures in the Vs area. Note that the temperature elevation is highly dependent on the distance
to the Center: AT & R™. Considering that n = 3 for the temperature depression by the Vb that
collided with Vu in the same direction, we know that 1 > 3 for the temperature elevation by the Vs
that collided with Vu in the opposite directions (both were strongly dependent on the distance R). At
distances close to the Center, such as region X and Peak 3, the collisions were the strongest and the
temperatures were the highest (more discussion in Appendix A).

Based on our mechanism, right before the Big Bang, the spiral flows Vs from the exterior had fell
into the host black hole for the growth of the DO. The high-velocity (versus that of the circulating
flows, Figure 2) spiral flows Vs can be observed in the CMB, due to their extra rotations relative to
the spin of the Universe: wy, > wy (eventually, the angular speed of the collision clumps

asymptote to that of the Universe: gim Wy, = wWy). The extra rotations can be called Universal
—00

peculiar rotations (about the axis of spin of the Universe). The peculiar rotations of regions X and W,
and Peak 3 do not affect the determination of the Vs plane.

Region X, concentrated at (J, W, R) = (207°,0°,0.40), is located behind the axis of spin. On
the side where the collision clumps of region X peculiarly rotated towards us, the Doppler effect
elevated the temperatures. On the other side where they peculiarly rotated away from us, the Doppler
effect and collision effect cancelled each other, hence the temperatures are averaged out or slightly
lower. As we expected, the higher-temperature part (Figure 3a) and the relatively-lower-temperature
part (Figure 3b) of region X are clearly divided by the plane: /] = 180°, indicating that the peculiar
rotations of region X are clockwise. Because of the frame dragging, wy, and wy had the same
direction; the Universe spun clockwise. The alignment of the observer, the axis of spin, and the
dividing plane of region X directly proves our mechanism. The peculiar rotations are also observed
in region W, and will be discussed in Evidence VIL.

Evidence IV. Nearly isotropic and homogeneous Universe. After the collapse of the DO, the Big
Bang first created a rebounded counterpart of the DO (Appendices I and J). Guth, Linde, and others
established inflation theory for the very early Universe [22-26]. Primordial inflation [23,24] was
proposed starting at the Planck time in the context of the Theory of Everything (TOE): Etgg =
Tp; = 1012 GeV. Combined with the inflation from ~10733 to ~10732 sec in the context of the
Grand Unified Theory (GUT) [22-26]: Eguyr = 101® GeV to make double inflation [24,25], we
have the beauty of symmetry:

Collapse _ | . . Inflation
DO —— Big Bang singularity —— Counterpart @

The expansion velocity for any object in the Universe was proportional to its proper distance
R(t) to the Center: V(J,W,R,t) = H(t)R(t), where the Hubble parameter H(t) can be

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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calculated using the first Friedmann equation. This velocity profile dominates the entire course of the
expansion. Therefore, even though we in the LS are flying away from the Center, we can observe the
recession velocity:

AV(t) = V(1) — Vi) = HO[R(®) — Ris(0)] = HED(?) ®)

where D(t) is the proper distance to us. Light travels in the spacetime of the Universe (Appendix
B), so if objects are too far away and AV > ¢, then we will never see them. Together with the perfect
frame dragging (equation 3), equation (5) ensures that the CMB temperature (after removing the CMB
dipole) is uniform. With this velocity profile, the Universe is isotropic and homogeneous.

Without enough gravitational force (after the Big Bang, the Center had no massive DO left), the
rotational energy of the Universe was inevitably converted into the extra energy of expansion in the
two-dimensional rotation plane parallel to the equator, not in the direction parallel to the axis of spin;
hence the Universe veered into ellipsoidal (see Figure 5; note that Pfister and Braun first found that a
rotating universe with flat geometry is not exactly spherical [27]).

However, the deformation did not necessarily make the Universe significantly anisotropic or
inhomogeneous. This is because most of the rotational energy had been converted into that of
expansion before the Universe was 100 Myr old (see Evidence V). Since the original increase of
velocity was always accompanied with the increase of distance, this energy was eventually dissipated
into potential energy (i.e., the first term on the right side of equation C.4). As the Universe further
expanded, significant extra energy was no longer available. The ratio of recession velocity versus
distance: H = V /D depends on the energy densities as the Friedmann equation predicts.

Evidence V. Hubble tension. At last scattering, the Universe had invisible rotational energy. At
present, almost all the rotational energy has been converted into that of expansion. Therefore, the
spinning early Universe had a smaller observable Hubble constant; the non-spinning late Universe
has a larger observable Hubble constant. This mismatch of the Hubble constants is known as the
Hubble tension.

Because the spinning Universe is nearly isotropic and homogeneous, the Friedmann equation is
modified for a quick analysis (see Appendix C; note that Klein first embedded a slowly rotating mass
shell with flat interior in a Friedmann universe [18]). By comparing Riess et al.’s latest reported late-
Universe constant [28]: Hy = 72.6 + 2.0 km s~ Mpc™! with the constant at last scattering [29]:
Hys(tcmp) = 67.4 + 0.5 km s™! Mpc™?, we obtain the angular speed at last scattering (equation
C12): w(temp) = 2.031037 x 1071 sec™ , and that at present: w(ty) = 1.68%333 x
10729 sec™? (slow enough to be regarded as non-spinning).

Using equation (C.13), the observable Hubble constant Hyg is calculated for different scale
factors a of the Universe after last scattering. After the Universe was 100 Myr old (a > ~0.034),
Hjy s becomes very stable (Figure 7). For example, the JWST can observe objects with redshifts up to
z = 25; the calculated constant: Hyg(z = 25) = 72.5 km s~ Mpc™!. The difference: H, —
Hys(z = 25) = 0.1 km s~ Mpc™? is much smaller than the uncertainty of measurement [28].
Indeed, what the JWST observed [28,30] is the late-Universe Hj.

Evidence VI. Spatial anisotropies. Although H g appears stable if @ > ~0.034, there was a
small portion of the rotational energy remaining, part of which was converted into that of anisotropic
expansion. Obviously, if the isotropic Hubble expansion is removed, the slowest expansion direction
(SED) points towards the axis of spin (Figure 5). Many researchers have observed that the Universe
does have very small anisotropies e.g. [31-41]. As predicted, the observed anisotropic directions do
point towards the axis of spin (Appendix G, Table 1, and Figure 8). The observed magnitudes of
anisotropies, in the range of 10 to 10, are also reasonable. For example, for the dark energy dipole
[32] observed with redshifts: z € [0.015,1.4] , the remaining rotational energy was:

2 2 o
@ (Dcos” 35° £ 136 x 1075, 1.1 X 10~3] (equation C.11).
Hys(t)
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Figure 7. The observable Hubble constant with respect to the scale factor of the spinning Universe after last
scattering (t = tcyp). The parameters: Hy = 72.6 + 2.0 km st MpC_l, HO,S(tCMB) =674+
05 km S_l MpC_l, a(tCMB) = 1/1100, .Qm'o = 0315, and ‘QA,O = 0685

Campanelli et al. believed that the SLS was ellipsoidal (the eccentricity from the CMB
anisotropy: e = 6.7 X 1073) [35]. Based on our mechanism, the observable universe is not exactly
ellipsoidal, because it does not have orthogonal axes as the Universe does or, equivalently, we are
not on the Universal equatorial plane (Figure 5). Considering that the observed anisotropies are small,
the SLS approximates to a sphere for the calculation of the coordinates of the Center in this work.
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Figure 8. Unit vectors of the observed SED point towards the axis of spin. a, Side view, parallel to the equatorial
plane; b, Top view, along the axis of spin (black line NS). All vectors are plotted in the length of the radius of
SLS: CMB dipole (red), galaxy cluster anisotropy (blue), bulk flows (grey), Great Attractor (green), SNe Ia dipole
(yellow), dark energy dipole (orange), fine-structure constant dipole (violet). The line (orange) is the rotational
plane of the LS (green). Other symbols: 3D globe of the SLS (green).

Table 1. Typical astronomical observations of cosmic anisotropies.

Name Observation (1,b) Magnitude CL Ref

CMB dipole Higher temperature (275°, 3°) 464 km/s 59,60
Galaxy cluster anisotropy Smaller H value (280°£35°, -15°£20°) 9% (local Universe) 5.5¢ 34
Bulk flows Large scale flow (283°+£14°, 11°+14°) 600-1000 knv/s (z yedian~0.1) 36
(282°+11°, 6°+6°) 416+78 knv's (100 nt Mpc) 37
(319°+18°, 7°+14°) 249476 knv/s (50 h ! Mpc) 38
Great Attractor LS is attracted (307°£11°, 9°£8°) 570+60 km/s 62
(325.3°,-7.2°)" 63
SNe Ia dipole Brighter SNe Ia (309.0°422.4°, -19.3°+12.9°)  Au/E=(1.0£05)x10%  2¢ 33
Dark energy dipole Lower accelerating expansion (309.4°+18.0°, -15.1°+11.5°)  Ap/fi = (1.3 £0.6) X 1073 26 32
a constant dipole Higher « constant (320.5°£11.8°, -11.7°+7.5°)  Aa/a = (1.02 4+ 0.25) x 1075 3.9¢ 32
(330.1°£12.6°, -13.2°411.3°)"  Aa/a = 0.97%§35x10™° 426 31
Ellipsoidal universe SLS is ellipsoidal e ~67x1073 35

a) Converted from the equatorial coordinates.

Evidence VII. Angle of spin. Region W, concentrated at (J,W,R) = (41°+6°0° +
6° 1.26 £ 0.07), is far away from the Center, with very small temperature elevations from the
collisions between Vs and Vu. On the other hand, while the Universe spun more slowly as it expanded
far away from the Center, the peculiar rotations of the spiral flows Vs became more obvious. The
Doppler effect tells us that the characteristic dipole pattern (Figure 3d) can only be observed if the
observer was in the middle of region W at last scattering: J(tcmp) = 41° (Figure 9). If the speed of
light were infinity, it could be seen anywhere on the plane: J(tcyp) = 41°. On the other hand, even
if the speed of light were infinity, what we in the LS at present can observe would only be the dipole
on the plane: J(ty,) = 0°. But we happen to observe it now! Since the speed of light is limited, this
characteristic dipole signal took 13.8 billion years to arrive at us. During this period, the Universe has
spun through an angle of 41° + 6° so that the two planes: J(tcmp) = 41° and J(t,) = 0°
overlap.
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We use the modified first Friedmann equation to calculate the angle that the Universe has spun

through: 6 = | ti?MB w(t) dt = 49°*7 . (Appendix D). Considering the independence of these two

pathways, we conclude that the angles of spin have a good match.

Evidence VIII. Observation. All the other details of Gurzadyan and Penrose’s LVC map [2-4]
and the Planck Collaboration’s large-scale extrema [9,10] are interpreted by our mechanism
(Appendix A).

Evidence IX. Comparison to CCC. As we know, black holes have maximum entropy (e.g. for a

4kgGM3 .
—B0U ~ 10'23kg, where ks is the

black hole with mass M, = 10*3M, its entropy: S = o

M, 2
Boltzmann constant), while the Big Bang singularity has minimum entropy (S < %C ~ 10°! kp).
Pl

It seems obvious that an evolution from a black hole to the Big Bang singularity immensely violates
the Second Law of thermodynamics. Penrose therefore chose the ultimate hypersurface J* to be the
crossover in CCC [1,2].

Location to
observe the
dipole at last

Figure 9. The spin of the Universe since last scattering. This plot is a projection on the Universal equatorial
plane (W = 0°). We in the LS are at the UCS longitude: | = 0°, while region W is at | = 41°. The
characteristic pattern of the temperature dipole of region W could be observed only if the observer was in the
middle of region W (i.e., the red end peculiarly rotated towards the observer and hence appears hotter, while
the blue end peculiarly rotated away from the observer and hence appears colder) at last scattering: | (tC MB) =
41°, but it is observed by us now: | (to) = 0°. Therefore, the Universe has spun clockwise through 41°
since last scattering so that J(tcymp) = 41° and J(ty) = 0° can overlap.

In our mechanism, the precursor DO, excluding all the flows, did collapse into the Big Bang
singularity with minimum entropy. However, the DO was absolutely not an isolated system, because
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the mass-energy flows were continuously falling into and emitting from it (Appendix E and Figure
2). On the other hand, the collapse and the resulting Big Bang occurred completely within the host
black hole. From the exterior (i.e. the previous aeon, Figure 10) perspective, it was a normal black hole;
its entropy kept increasing as the mass increased: § & M]%H‘ Therefore, even if the host black hole is
considered as an isolated system, the Second Law is still sustained.

Evidence X. Unexpected structures. The unexpected first galaxies [42-45] observed by the JWST
(Appendix H) would originate from overdense collision clumps as primordial nucleation centers
(PNCs), thus they grew much faster than predicted by structure formation theories. PNCs would also
directly become primordial black holes [46-48].

Evidence XI. DO and the counterpart. Kerr believes that ellipsoidal ultra-dense bodies, instead of
ring singularities, would exist within spinning black holes [49]. The DO and the counterpart were
such bodies. While they were curvature singularities (Appendix I), the DO eventually collapsed into
the Big Bang singularity (Penrose singularity theorem), and then the singularity created the
counterpart (Hawking singularity theorem). By further providing what the DO and the counterpart
would be (Appendix J), our mechanism is more convincing.

Conclusions

The Universe emerged from the collapse of the densest object in a previous-aeon black hole.
Nature exists before the Big Bang (in time) and outside this Universe (in space) (Figure 10).

Figure 10. A schematic diagram of Nature. Before our current Universe, there was a previous aeon (blue), in
which there was a host black hole (black ellipses) spinning clockwise. The collapse of its core, the densest object
(black dot), generated the Big Bang of our Universe (red). Within our Universe, there are many black holes (black
ellipses). As they grow and merge (dashed thin red lines), the masses of the survived black holes increase. Once
any one of them exceeds the mass limit of the densest object, a new Big Bang will occur to generate the next aeon

(orange). The dot (green) in our Universe represents when and where we are.
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