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Interested people are cordially invited. 
 

Coffee and cookies are served at 2.00 p.m. in front of the Lecture Hall 
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  Prof. Dr. Harmut Löwen 

Heinrich Heine University, Düsseldorf 

 

Physics of Active Matter 
Thursday, 28.05.2026, at 2.00 p.m. c. t. 

Building C6.4, Lecture Hall II (00.9) 
  

While ordinary materials are typically composed of inert "passive" particles, 

active matter comprises objects or agents which possess an intrinsic propul-

sion. Examples are living systems like schools of fish, swarms of birds, pedes-

trians and swimming microbes but also artificial particles equipped with an 

internal motor such as robots and colloidal Janus particles. Active matter is 

praised for possible technological applications ranging from micro-surgery 

to environmental cleaning.  

 

This talk provides an introduction to the basic physics of active matter with 

an emphasis on the statistical mechanics of synthetic artificial self-propelled 

particles. After an introduction of basic concepts to describe self-propelled 

colloids in the mesoscopic soft 

matter regime, such as active 

Brownian motion, novel collec-

tive phase transitions are de-

scribed including motility-in-

duced phase separation of re-

pulsive self-propelled particles. 

Then the importance of inertia 

relevant for particles of larger 

size is discussed.   

 

Finally two possible paths to 

next generation's active mate-

rials are pointed out: either functionalized microswimmers equipped with ar-

tificial intelligence or ultracold atoms in optical fields opening the door to the 

new field of quantum active matter.  

 
Photo sourced from https://doi.org/10.1103/RevModPhys.88.045006 
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You can participate online via MS Teams: https://shorturl.at/WO92B 

https://tinyurl.com/arratia2004
https://shorturl.at/WO92B

