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String Gas Cosmology

inflationzEB A9 5 &7 <

>

o KDIRES
ZREOME: -« HD0Z >
* T-duality

FHFBANT JTO—F

» cosmological singularity problem® ;5

BEDFHBCE. FHOBEDICEHESLNHDEEZ

[Brandenberger, Vafa ’89]

KN

MR K(ICTR D

w5 /)\string gas T TCETCWVWB ET B &

8 z:; .If/

T-dual
‘/TA\A EEFIED
EFEETE—N
\\/
- : \\ > In R/,
\ IREIE— N
EEDZE—N

Q(E) ~ e*E  (Hagedorn)

W5 < EBRE Dsingularityld B E S %



String Gas Cosmology
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Matrix model setup
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Emergent space-time

* Interpretation for time and space [Kim, Nishimura, Tsuchiya '11]
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Emergent space-time

* Interpretation for metric [Brahma, Brandenberger, Laliberte '22]
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Emergent space-time

» SSB and SO(3) symmetric metric
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« Scale-invariance in power spectrum
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Power spectrum

* BFSS Energy
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Power spectrum

* Dimensionless power spectrum of scalar perturbations
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IKKT matrix model cosmology

IKKTEBFSS®DTaylor's T-dual&E LTE ZIE LW\, [Taylor '96]

PeEss = 1/ Pkt

Leh' > TEFEIFBFSSDIZE & IXIER U,

1 1
IKKT action: Sikkr = — tf [—Z[X”,X”]2 + 9T7M[X”, «9]]
8

“ERE”FBEAIITYDshiftic £ % “compactification” TAN 3:
U XU =X"+27p1 U X'U =X UlyU=—-y
fuzzy cylinder: |g, U] = U

mode expansion: X'=)Xi@U" X'= Y XIQU"+2181Q¢

nez nez

1|1 o '
- 5=t [——[A% AP+ ) 2an)* R X = 27ir0T 0, | + O(T)
g 4 -

Bosonic IKKT model



IKKT matrix model cosmology

Power spectrum of scalar perturbations
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Summary
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