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The Long and Short of Time
In Alexander Kaplan’s interesting article 
(February 2006), I read for the first time 
the long overdue suggestion that intel-
ligence (or “life”) need not necessarily be 
regarded as tied to carbon chemistry. If 
one studies pattern formation in nonlinear 
optics, “localized structures” (solitons, vor-
tices, vortex rings, etc.) appear particle-like 
and, in fact, they can form bound states 
(“molecules”), so that “chemistry” with 
such particles suggests itself. 

When studying the “aggregation” of 
optical solitons in more or less strongly 
interacting clusters, analogies to brain 
structures come to mind. All in all, life and 
intelligence might reside in nonlinear op-
tics as easily as they do in carbon chemistry 
and possibly equally well in other nonlin-
ear systems. 

To condense the experience of pattern 
formation in nonlinear optics: It appears 
as if “life” is really nothing more than 
nonlinearity. Although this line of thought 
would seem fantastic, I think it merits 
closer consideration on the side of the 
optics community. 

The evolution time scales in nonlinear 
optics might be much shorter than for 
chemistry. With this view in mind, how 
should we regard the “searches for extrater-
restrial life” in which scientists look for 
water, carbon compounds, etc. Is that not 
too primitive a concept? 
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The auThOr respOnds: I appreciate 
the line of thought brought up by C.O. 
Weiss in reply to my article. His comments 
provide an interesting twist to the subject 
and a nice pretext for further inroads into 
the “far side” of optics. However, I cannot 
take credit for coming up with the idea 
of “non-carbon”-based life, which I’m 
afraid may not be new. In my article, I 
was chiefly interested in the feasibility of 
intelligence operating on a time scale, and 

in a physical environment, that is hugely 
different from ours.

The idea of life originating from optical 
solitons is something else altogether. Pro-
vided that solitons can be “mass-produced” 
in certain situations, they may in principle 
form patterns and structures reminiscent of 
large molecules, some of them being stable, 
some not. However, as Weiss points out, 
optical solitons require nonlinearity, and, 
for that, one needs matter, with a huge 
number of atoms or molecules per soliton, 

let alone large soliton aggregates. Thus, it 
looks to me that that “background” matter 
may have more of an opportunity to self-
organize than a much smaller number of 
solitons imposed over that background.

All of this is not to throw solitons out 
of the “life-circus.” If one looks at them 
in broader context, non-optical solitons 
are perhaps a great part of the function-
ing of our neural structure (the so-called 
Davydov’s solitons in biological neuro-cir-
cuits), while optical solitons (still) have a 
chance to become a major functional com-
ponent of a global-scale communication 
infrastructure. I see no fundamental reason 
why optical solitons cannot become part 
of optical or semi-optical future comput-
ers, and thus one day enter into a future 
robotic civilization. 
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