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temperature-polarization cross correlation at large angles
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power spectrum of TE cross correlation:

excess compared to primordial prediction !
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more motivation
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2) Yang-Mills




SU(2) Yang-MiIIs thermodynamics

at large temperatures:

spatial coarse-graining ove
\\\ fr

topolo \ \\
(small quantum fluctuations, (large, t°P0|
perturbation theory) calorons) \\\\

induce magnetic monopole 1. provide spatial corr \' {[
constituents in calorons infrared catastrophe
induce interactions between 2. after coarse-graining:
monopoles
8 inert adjoint scalar with 7" dependel

after coarse-graining: modulus
pure-gauge configuration quasiparticle masses by Higgs
mechanism

[Nahm 1980, Lee & Lu 1998, Kraan & van Baal 1998, Brower et al. 1998, Diakonov et a. 2004, ligeniritz et al-2005;

Polyakov 1974]
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SU(2) Yang-Mills thermodynamics: phase diagram

ground state:
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microscopics of ground-state dynamics: deconfining phase

caloron
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inert adjoint scalar (p after spatial coarse-graining

caloron
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attraction extremely likely => negative pressure macroscopically
repulsion extremely unlikely => isolated and screened magnetic monopoles
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guasiparticle excitations after spa
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one-loop evolution of  with temperature
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magnetic charge of isolated monopole after screening: ¢ = _4n

e monopoles mobile close to

mass of isolated monopole after screening: M =21 — phase transition [ |
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pressure at one-loop
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energy density at one-loop
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electric-magnetic coincidence

N

electric coupling
\\\

(dynamically stabilize

1. free photon g

2. (i) not yet a coupling of th:
condensate:

(ii) photon massless,

(iii) rest-frame of heat bath not visible i

propagation , \\\

(iv) superconductivity of ground state (intergalactic
magnetic fields ?) barely visible

SU(2) - U(1)
SU(2) - U(D),

coincide!

(neither dynamical magnetic charges (screening
nor condensed electric charges (photon mass)

measureable)
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CMB fluctuations at large angles as radiative corrections

dominant diagram

-

subject to composi

(plane-wave quantum fluctuations softer than | P | ha

integrated out into , ¢ )
K

radiative corrections to pressure at most 0.2%

[Herbst, RH, Rohrer 2004]

16



dominant correction

/\
[4 P loop = 4 T

PLH{

for )\E >> )\CE

U; |
~0.00025
~0.0005
~0.00075 : L
: dipole contribution
-0.001 in temperature map of CMB: |
—0.00125
0.0015 AT}, =(1.239+0.006) %107
S : | T |1—year—WMAP = (1. = )
-0.00175 CMB |
0 50 100 150 200

)\E

A

c,E
(computed with ¢ =5.14 \

upper bound for modulus when )\ — }\C .
17 >




Summary and Outlook

N

Universe_ <000 dynamically stabilized

| preconfining phase

of s
N, =12x10" el

invisible ether: structureless condensas
o

monopoles (electric-m
o

after jump to preconfing phase: Universe's gro

-

supercondL

monopole condensate: small correction to Universe

energy content

large-angle part of CMB power spectra: radiative corrections in

deconfining phase of §U(2) .,

(mobile monopoles)
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Summary and Outlook

future work: \

. computatlon of two-loop corre

BT atiow 7 \\

« computation of various thermal two-point c
.

polarization power spectra and CP violation

space and FRW background with or without a

* rate of axion rolling necessary for jump to preconfining phas

(violation of thermal equilibrium)
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Typical situation in thermal perturbation theory
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Does fluctuate?

quantum mechanically:
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compositeness scale
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No !

thermodynamically:
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No !
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Thermodynamical self-consistency:

N

pressure (one-loop
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Higgs-induced masses and ground-stal

however:

1’ - dependent

7" - derivatives involve also implicit dependenc

relations between thermod.quantities violated:

p2T % —p
dT
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Relaxation to the minima
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