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Our system

Tracking
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Basic experimental results
Polarization

Single particle speed

Average speed
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Correlation functions
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Experiments – correlation functions
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Correlation lengths

Velocity correlation length Speed correlation length
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Scale-free  correlations – full velocity

Spontaneous symmetry breaking of 
a continuous symmetry

Goldstone modes imply scale-free 
correlations for orientation’s fluctuations
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Scale-free correlations - speed

?
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Stochastic equations and Hamiltonian
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The marginal potential

Standard quadratic potential Marginal potential
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Data VS model
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The marginal model – Mean field and RG 
analysis

● Mean Field approximation
● Renormalization Group analysis 

Critical exponents
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The marginal model – on-lattice simulations
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Conclusions & outlook
- We reproduced data!

- A new theory in the field of critical phenomena

- We need a more accurate description of the dynamics

- Can we generalize our model?

- Are there any other systems with scale-free speed 
correlations?
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