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Slowly varying

[D
o

yo
n

: 
Le

ct
u

re
 N

o
te

s 
(2

0
2

0
)]



5

Large scale dynamics of inhomogeneous soliton gas?

Slowly varying

[D
o

yo
n

: 
Le

ct
u

re
 N

o
te

s 
(2

0
2

0
)]



5

Large scale dynamics of inhomogeneous soliton gas?

Slowly varying

[D
o

yo
n

: 
Le

ct
u

re
 N

o
te

s 
(2

0
2

0
)]

???

[Rigol et al. (2007)]
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GHD in a nutshell



Outline of the lectures
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Zakharov’s rarefied gas (1971)

x x + dx
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Zakharov’s rarefied gas (1971)
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Zakharov’s kinetic equation for solitons
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Zakharov’s kinetic equation for solitons

[Carbone, Dutykh, El (2016)]
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Generalised 
Gibbs weight

Entropy

Generalised 
Gibbs weights

Soliton bare velocity Constraint / Entropy
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Position at t=0

Asymptotic position 

Shifts from faster solitons
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Asymptotic space is 
shorter than real space
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Jacobian Prefactor

Gibbs weight Constraint
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Empirical DOS
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Configuration 
entropy

[Sanov (1961)]
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“pseudo-energy” free energy density

Maxwell-Boltzmann

Density of solitons in 
the asymptotic space
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Multiphase finite gap solutions of KdV
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[Flaschka, Forest, McLaughlin (1980)]



Multiphase finite gap solutions of KdV

23

[Flaschka, Forest, McLaughlin (1980)]

Riemann Theta Riemann period  matrix

Constants (depend 
on endpoints)

Phase vector



Multiphase finite gap solutions of KdV

23

[Flaschka, Forest, McLaughlin (1980)]

Riemann Theta Riemann period  matrix

Constants (depend 
on endpoints)

Phase vector



Multiphase finite gap solutions of KdV

23

[Flaschka, Forest, McLaughlin (1980)]



Multiphase finite gap solutions of KdV

23

[Flaschka, Forest, McLaughlin (1980)]



Multiphase finite gap solutions of KdV

24

[Flaschka, Forest, McLaughlin (1980)]

Constants



Multiphase finite gap solutions of KdV

24

[Flaschka, Forest, McLaughlin (1980)]

Constants Riemann period  matrix



Multiphase finite gap solutions of KdV

24

[Flaschka, Forest, McLaughlin (1980)]

Constants Phase vectorRiemann period  matrix



Multiphase finite gap solutions of KdV

24

[Flaschka, Forest, McLaughlin (1980)]

Constants Phase vectorRiemann period  matrix
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