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Ho-tension: New Physics in the cosmological vacuum?

Consequences of the cosmological horizon &

Tension-free Ho from N\ = w2 of &
CY galaxy dynamics normalized to aqs=cH

Conclusions and outlook
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Ho-tension problem
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Fast versus stiff evolution

H(z) t

qg<-0.5

ACDM
q-~-0.5

H’(0)~0
H(0)>0

General relativity on a classical vacuum: g =—€2 — QA
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Cosmological horizon

‘ FRW universe

Apparent horizon surtace detined in geometric optics limit
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Natural tension ‘H with wave mechanics

Hawking radiation: FRW universe
super-horizon scale modes leaking out

) = Super-horizon scale modes leaking in

CS=27Z'RS w="
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Fundamental frequency

van Putten 2017 ApJ 837 22

H is compact
. Equations of geodesic

separation:

W, = \/1 —qgH

N. ‘ﬁ
.. "
......

By Gauss-Bounet, consequences for spacetime within:

wz\/w§+k2: A=w;
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Cosmological vacuum

—— FRW universe
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Pick up nonzero trace by imaginary wave
Eva nescent DE d nd Bl\Y numbers at super-horizon scale wave lengths

FRW universe |

H

T,,=,OC[(1—q)7t;b+q7er] w, =dia(l,£1,£1,%7)
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Canonical states of cosmology

-1
q State P, Tab
1 Radiation dominated 7[+b
d
1/2 Matter dominated uu,
0 Zero Hubble tlow ﬂ;b
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Exact solution
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H(z)=H 1+ | 6z+12z"+122°+6z" +=2 (1+Z)
0 m
Voo 5
\_ _J

van Putten, 2017, ApJ, 848, 28

H, =H(0), o =Q (0)
H'(0)=(Bw —1)H, =0
q(z)=—1+(1+z)H (2)H'(z), ¢q,=4q(0)

O(z) = dcf,z(f) , 0,=0(0)=30 (5-6w,)=2.8

de Sitter state (9=-1) (s unstable
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Confrontation with data

Hubble Parameter vs. Redshift Data

z I{(:) _ oH Reference
(kms "Mpc ') (kms "Mpc ) 50 . . . 100

0.070 69 19.6 5 @  Data (+10)
0.090 69 12 1 '+ Cubic
0.120 68.6 26.2 5 200 f ACDM 90 f
0.170 83 8 1
0.179 75 4 3
0.199 75 5 3 — 150 —_ 80+
0.200 72.9 29.6 5 N N
0.270 77 14 1 — -
0.280 88.8 36.6 5 m 100 m 70l
0.352 83 14 J
0.380 81.5 19 10
0.3802 83 135 9 50 | 60 |
0.400 95 7 1 L
0.4004 77 10.2 9
0.4247 §7.1 11.2 9 0 , , , 50 , - ,
0.440 82.6 18 4 0 0.5 1 1.5 2 0 0.1 0.2 0.3 0.4 0.5
0.4497 92.8 129 9
0.4783 80.9 9 Y 4 <
0.480 97 62 2
0.510 90.4 19 10
0.593 104 13 3
0.600 §7.9 6.1 4
0.610 97.3 2.1 10
0.680 92 8 3
0.730 97.3 7 4
0.781 105 12 3
0.875 125 17 3 . .

L4 “
0850 » ;‘; ; Unbinned data compiled by Farooq et al. 2017
1.037 154 20 3
1.300 168 7 1
1.363 160 316 8
1.430 177 18 1
1.530 140 14 1
1.750 202 40 1
1.965 186.5 50.4 8
2.240 222 7 7
2.260 226 8 6

References. (1) Simon et al. 2005: (2) Stern et al. 2010: (3) Moresco et al.
2012; (4) Blake et al. 2012: (5) Zhang et al. 2012; (6) Font-Ribera et al. 2014;
{7) Delubac et al. 2015; (8) Moresco 2015; (9) Moresco et al. 2016; (10) Alam
et al. 2016,
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gQ-diagram ; . .
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Dynamics in FRW cosmology

Rindler
Weak horizow
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Entanglement entropy | = 2nidc in unitary holography: U = —J.TU dl = mc’ (5 = C—,f > RH]
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Inertial mass-energy U=mc?: gravitational binding energy

to Rindler horizon or ‘H - whichever is more nearby
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CY galaxy dynamics
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Asymptotic behavior with
Milgrom parameter ap= wo/21

aN/aﬁ

Same Er and Uy: tuvartant Lagrangian and Hamiltounian
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Conclusions and Outlook

Evanescent DE and DM: super-horizon scale fluctuations ~ wo:

- Tension-free Hy = 74.29 (2.6) km s' Mpc'
- Observational consistency in gQ-diagram with polynomial fits to H(z)
data

CO galaxy dynamics: reduced inertia at accelerations below ags:

- Apparent DM depend on distance to C° onset
- Observational agreement with galaxies over 0 <z < 2

Left with DM concentrations in galaxy clusters with mpy < 10-30 eV
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