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High Energy Physics

[Image: CMS/CERN]



Scattering amplitudes
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+ Uppsala
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From string theory:

[LIGO, VIRGO, 2016]

For gravitational waves:



QFT beyond perturbation theory
Integrability Holography (AdS/CFT)

Konstantin Zarembo Ronnie Rodgers

[Leinweber/CSSM Adelaide]

[Escher]

d-dimensional QFT

(d+1)-dimensional gravity

strongly coupled

weakly coupled



Konstantin Zarembo

Ronnie Rodgers

Nordita master’s project list:



Quantum horizons
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Two-dimensional gravity

Holography

Quantum information

Hawking radiation

[Event Horizon Telescope]

Of black holes:

In de Sitter:



Cosmology

[Image: ESO/M. Kornmesser]



Dark energy

Dark energy
69 %

Dark matter
26 %

Ordinary matter
5 %

Rμν −
1
2

gμνR + Λgμν = 8πGTμν

≈ 4 × 10−123ℓ−2
P

Cosmological constant?



Dark energy
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Calib. Thawing

Mirage

Dark Energy Spectroscopic Instrument
[Lodha et al, 2025]

Dark Energy Survey (DES)
[Popovic et al, 2025]

Judit Prat Martí

p = wρ

w = w0 + wa (1 − a)



DE + Hubble tension

[Perivolaropoulos, Skara, 2022]

Florian
Niedermann

[Scientifika]



Cleans up problems:

• Strong CP problem 
(Peccei-Quinn mechanism)

• Dark matter

• Inflation

Frank Wilczek

Oksana Iarygina



Phase transitions in the early universe

1020 s 10−13 GeV

1010 s 10−8 GeV

100 s 10−3 GeV

10−10 s 102 GeV

10−20 s 107 GeV

10−30 s 1012 GeV

10−40 s
Time since

the Big Bang
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of the Universe
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CMB

Key events

[Croon, Weir, 2025]

[Weir]
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Phase transitions in the early universe
[Weir]
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How to find out more
• Contact details on Nordita people page

• Research papers: search “inspire <name>”

• Attend events:

• Scientifika 

• Seminars/group meetings


