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Abstract: We study the generation of cosmological perturbations during the Hagedorn phase of string gas cosmology. Using tools of string
thermodynamics we provide indications that it may be possible to obtain a nearly scale-invariant spectrum of cosmological fluctuations on scales
which are of cosmological interest today. In our cosmological scenario, the early Hagedorn phase of string gas cosmology goes over smoothly into
the radiation-dominated phase of standard cosmology, without having a period of cosmologica inflation. Furthermore, we find that string
thermodynamics implies that the fluctuations are Gaussian, and that the spectrum of tensor perturbations will exhibit a scale-invariant spectrum as
well. We contrast the predictions of string gas cosmology in the Hagedorn phase with that of scalar field driven inflation, and comment on the
possibility of observationally distinguishing between the two scenarios in future experiments.

Pirsa: 06010007 Page 1/100



Ali Naveri
Jefferson Physical Laboratory
Harvard University

In collaboration with

Robert Brandenberger
Cumrun Vafa
hep-th/0511140



A =" B -

.,

el






e W 4 -
" - = -
o A e B -
. . i
o 1 |
He e - e e, e
L - - . -
L e il e’ i

i, i,

="
-

-

pe———
e g
M b o




S

£

oy

s EH|

-

e

=iim,,










.

- . o, Loy .
- oy
= —




* Provided that the spectrum in these
fluctuations is not distorted at the time of
the transition from the Hagedorn phase to
the usual phase of radiation-domination of
standard cosmology (which is unlikely), it
follows that string gas cosmology will lead
-without invoking a period of inflation - to a
scale-invariant spectrum of adiabatic
curvature fluctuations.
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Behavior of Temperature
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Dilatonic String Cosmology:
Field Equations
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Classical String Cosmology

Pre-Big Bang Post-Big Bang
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Quantum String Cosmology

From nothmg?

QUANTUM COSMOLOGY time

Copymaht © 1997 M Seperni

From pre-big bang!

WDW wave functon

QUANTUM STRING COSMOLOGY
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Behavior of Temperature
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Microcanonical Description
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Canonical Description
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Statistical Mechanics of the Ideal String Gas
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Density of States for the Ideal String Gas
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Universe in Hagedorn Phase
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Universe in Hagedorn Phase
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Density of Single State
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Density of Single State: Two limiting cases










Density of Single State: Two limiting cases
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Spacetime diagram of the fluctuation modes
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Spacetime diagram of the fluctuation modes
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Spacetime diagram of the fluctuation modes
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Dilatonic String Cosmology
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Universe in Hagedorn Phase
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