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Computation of the pressure with  accuracy (N3LO)g4
For SM part, see Gynther, Vepsalainen 2005&2006

• Matching of the unit operator - singlet contributions
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Deviation of the sound speed from  for c2
s = 1/3 N = 1

Not so reliable, due to  
breakdown of high-T expansion

50 60 70 80 90 100 110 120 130
T (GeV)

1.0

1.1

1.2

1.3

1.4

1.5

p(
T

)/
p 0

Higgs

singlet

symmetric

N3LO

NLO



DESY. 9

Deviation of the sound speed from  for c2
s = 1/3 N = 1
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Deviation in the kinetic energy fraction with c2
s = 1/3
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Modified particle content: fewer fermions

50 60 70 80 90 100
T (GeV)

°15

°10

°5

0

¢
c2 s

(%
)

N = 1

N = 3

N = 5

50 60 70 80 90 100
T (GeV)

°8

°6

°4

°2

0

¢
c2 s

(%
)

N = 1

N = 3

N = 5

3 generations

1 generation
• Up to order-of-magnitude suppression of GW signal



Back-up
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Contributions at different orders in g
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Six different methods to determine K

M1 Full numerical solution

M2 Assuming constant speed of sound 
and use Python snippet

M3&4 Mapping onto bag model via

trace of energy momentum tensor

M5 Mapping onto bag model via pressure 
difference 

M6 Mapping onto bag model via energy-
density difference  
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