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Abstract:

A simple multiverse model explains the late time exponential expansion of our univers
constant. Assuming that the local measurement of H_O0 is correct, it also give a better fi
as well as a z-dependent state parameter w(z) that is not incompatible with the lates!

microscopic theory of the multiverse model, based on W_3 and exceptional Jordan alc
expansion rate of our universe.
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Can a multiverse theory explain the H, tension,
the Sg tension, the w(z) < —1 behavior
and many other cosmological observations?

Jan Ambjern

Work done together with Yoshiyuki Watabiki

2111.05087 [gr-qc], 2208.02607 [gr-gc], 2308.10924 [gr-qc],
2605.xxxxx to appear next week

Seminar April 30th, 2026, PI
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Starting point: minisuperspace
ds® = —N?(t)dt® + a(t)?dQs, dQs = flat space

Minisuperspace Lagrangian (x = 87 G)

= d—1 1
L(v) = (— % —,\Nv), B="o, vit)=-&1).

Ho(v,p):Nv(—éH) :Nv(—%szrA)

23
v 3 p_ 3 5 3 5 B
m—_ipa N_Zpa 4p _)\a (N_1)

The last equation, Hy = 0, is the Friedmann equation.
Solution:
v(t) = v(fp) eV3* t-b)
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3
HZNV(—ZPZ+A—29F(p)), F(p)=%+;%+---

H=-Nvf(p), f(p)= %(p+ a)\/(P‘ Sl %g

as—g)\a—gzo.

Generalized CDT, Loll, Westra, Zohren and JA, arXiv:0709.2784
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g:_mm,pzﬂm,ﬂm=o

; v(t) 35 (t— / g

For g = 0 we get back the de Sitter solution. However, when
g > 0 we obtain an increased acceleration and we can even

take A = 0 and still obtain an acceleration:
v(t) = v(b) e\/%g‘ﬁ(r_to)
The interpretation is that this acceleration is caused entirely by

the absorption of other universes. No need of a cosmological
constant.
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Add CDM pm(V)

H=Nv(=fp)+rpn(v)),  pm(vIV = pm(v0)vo

_pe(v) | pm(V)
=

Jan Ambjorn multiverse nonsense
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defining the formalized pressure P; by

dv
o))+ P =0

P, fp)(1 - 5F"(p))
b= pr 1 pf(P)

where the relation between z + 1 = a(ty)/a(t) and p is

fp) _ Kpm(v) _ Vo _ 3
o) ~ mom(vo) v )
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For t > 1, g, the time of last scattering,

%‘) (1422, kpm(Vo) = 3HEDm = mpm(v(D)(1 + 2)°,

pm( Vo) is determined by physics for t < t; 5. We can thus use
the value 3H3Q2, determined by Planck fits for pm(vp). At ts
we know z; s = 1090 from atomic physics and
zis+1=a(ty)/a(trs) = T(t.s)/ T (k). Thus we have all the info
to integrate the eom from t, 5 to ty determined by v(f)/vp = 1.

For given g we thus have functions H(z, g) and w(z, g), and we
determine g by

H(z =0,g) = Hy =~ 73km/s/Mpc
and for this value of g

ty ~13.7Gyr, g'°~107%/VG, (like A'?~107%/VG)
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Thus, given two local measurements, T(f) and Hy, that are
almost model independent, we have determined our coupling
constant g. How does the H(z, g) for this value of g compare
the low z value measurements of H(z)?

Xgedu = 3.5 (orange), X?edu = 1.2 (green), Xgedu = 1.5 (red)
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Also from the low z measurements one can determine how
galaxies “clump” and a parameter quantifying it is Sg. Local
measurements leads to Sg ~ 0.77. One can also calculate Sg
in the ACDM model and our GCDT model. One finds

S ~ 0.83 (A\CDM),  Sg = 0.76 (GCDT)

So no Hj tension (by definition) and no Sg tension.
Can it real be true?
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|I Parameter | ACDM |

Model 1 | Model 2 |

Quh?
QA
1006uic
;
In(10"°A,)
nb’

Hy

0.0227
0.1171
1.0413
0.0593
3.0493
0.9720
68.72

0.0224
0.1198
1.0409
0.0527
3.0409
0.9663
71.33

0.0221
0.1231
1.0405
.0439
3.0268
0.9569
74.96

Xlzcnsing
X%N
XBa0
Xbes
X%IMB

9.6
1482.9
10.4
507.6
2769.9

8.7
1485.5
15.2
508.7
2765.4

11.7
1566.4
27.5
512.9
2775.0

Total x>
Ax?

4780.4
0

4783.5
3.1

4893.5
113.1
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Jan Ambjorn

Table by V. Muralidharan and

J. Cline (241 ”‘Eﬁ‘i'ﬁf’ 306).

L.

Favors ACDM by Ay? = 3.1
(simplified estimate Ay~ ~ 2)

Standard AlIC
P=e 2X/2 =021

Assuming Hy = 73 the
simplified estimate favors
GCDT models by Ax? = 12

P =e 2/

= 0.0025
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One of the results of the new DESI data is that the simple
ACDM equation of state:

P=wp, w=-1 — P(2)=w(2)p(2),

where w(z) < —1 for large z. We have a wy(z) for any f(p).
For the f given by GCDT
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defining the formalized pressure P; by

dv
o))+ P =0

P, fp)(1 - 5F"(p))
b= pr 1 pf(P)

where the relation between z + 1 = a(#)/a(t) and p is

fp) _ Kpm(v) _ Vo _ 3
o) ~ mom(vo) v )
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An alternative attempt to improve F(p) is to include change in
spacetime topology.

3q2/3 [/ _ - S
1p) = -9 (B + 1)/ (- 12 +2+2"°F (5. Go))

0.9}

g'*F(p,Gs) =Y Gs g"°Fu(B), P=p/g""
=

We have calculate F(p, Gs) to third order in Gs (using
topological recursion), but it is only an asymptotic expansion
and not great effect on wy(z) for small Gs. For Gs = 1 one can
find F to all orders in Gs (the Laplace transform of the Airy
function), but still no great effect on wy(z2)
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Summary
The simple late time multiverse model is doing quite well.
Although it, for some choices of f, has w(z) < —1 for all z, it
avoids the Big Rip usually associated with this phantom regime.

But we still have the puzzle that Gyg?/® ~ GyA ~ 10120,

Part Il
Is there a microscopic model behind the phenomenological

late-time multiverse model? And can it explain the smallness of
g2/3 GN ”?
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