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The coexistence of opposing dynamical states in a single system is an important and often baffling behavior ob-
served in many fields of science and engineering. An example of such behavior is the coexistence of macroscopic 
order and microscopic disorder in hierarchical systems, like lasers and semiconductors, illustrating Haken’s principle 
of synergetics, when the collection of particles creates an order parameter, which enslaves the movement of the in-
dividuals in circular causality [1]. Coordination dynamics is a closely related area, when complementary aspects of 
human manual coordination reveal multistability and intermittent phase transitions, which are interpreted according 
to the Haken-Bunz-Kelso model through coupled nonlinear dynamics [2]. Kelso’s principle of complementarity pro-
vides a powerful, unifying framework for chimera dynamics by describing the coexistence of opposing aspects due to 
spontaneous symmetry breaking [3].

The target article [4] provides a concise review on chimera dynamics in neural networks. This is a very timely 
undertaking to bridge the gap between mathematical perfection and biological reality. The authors cover the rapid 
development of the field of chimera dynamics, following the groundbreaking works in the early 2000’s. They sum-
marize the mathematical and statistical tools to rigorously model and analyze chimera effects in neural systems. The 
terminology “chimera” is very useful in helping to identify the research and to focus the attention and efforts on this 
field. It is worth mentioning that the coexistence of coherent and incoherent states in a system, in particular in neural 
systems and brains, has been observed and described well before the start of this century. Researchers at that time, 
more than 20 years ago, did not use the terminology “chimera,” still described related behaviors. I believe it is useful 
for the development of the field to look at those early roots, particularly in the context of neural networks. By doing so, 
we could build bridges between scientific disciplines which address similar phenomena, just use different languages.

Without claiming completeness, here are a few works from the significant literature on transient dynamics in 
brains and neural systems, related to chimeras, such as Friston’s brain transients [5], Tsuda’s chaotic itinerancy [6], 
and Rabinovich heteroclinic chimera effects [7]. Predating the introduction of rigorous chimera concepts, the work [8]
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describes intermediate-range coupling in coupled-map lattices modeling long-axons in neural tissues, having phase 
diagrams with regions of high synchrony and low synchrony producing chimera effects deeply in the chaotic region 
of these lattices. It is important to mention Freeman’s lifetime work on studying spatial and temporal synchronization 
and desynchronization of electrocorticogram (ECoG) recordings with arrays of electrodes placed over the sensory 
cortices of animals trained according to classical conditioning paradigm [9–11]. These electrode arrays measured 
the coexistence of limit cycle and chaotic dynamics, manifesting chimera dynamics. ECoG measurements with in-
termittent transitions between synchronized and desynchronized brain states are interpreted in the framework of the 
cinematic theory of cognition. In the cinematic theory [4,12], neocortex processes information in metastable frames at 
a rate of 5-6 frames per second, while various dynamical regimes coexist over the metastable activity frames, in line 
with chimera dynamics.

Chimera effects may have further applications in intelligent systems. Recent advances in brain imaging document 
the emergence of intelligent behavior as the result of the delicate balance between fragmentation of incoherent lo-
calized components (granules, microcolumns) and global dominance of coherent states across the hemisphere [13]. 
In the field of artificial intelligence (AI), there is a contentious debate between proponents of top-down (formal) and 
bottom-up (emergent) approaches to AI. Cutting edge brain monitoring experiments indicate that these complemen-
tary approaches must coexist in successful and sustainable AI designs [14]. Although the aforementioned problems 
may not satisfy the strict definition of chimeras, and brains as dynamical system are certainly messy and imperfect, 
still they represent the real world. It would be very beneficial to be able to link the abstract concept of chimera to these 
practically important problems of science, technology, and the society.
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