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Preface

The recent years were characterized by stormy social protests

throughout the world. By using an analogy from cosmology, we can

say that the collapse of the Soviet Union was the singularity point for

the Social Big Bang. These protests have some commonalities, but

at the same time their sociopolitical, psychological, and economic

contexts differ essentially. An important class of such protests is

labeled color revolutions. Such events are often characterized by

brutal clashes and lead to civil wars. Other social forms of protests

take place within democratic societies. We can mention Brexit and

the election of Donald Trump as president of the USA. Although

the latter social actions are not brutal, their internal and global

sociopolitical impact is even higher than the impact of some color

revolutions.

The analysis of these events in social and political literature

is characterized by a huge diversity of opinions.1 And this is not

surprising, because typically each author emphasizes some concrete

feature in context of a social protest. Such sociopolitical biases lead

to a variety of “explanations” of the recent worldwide waves of

massive coherent social actions.

In contrast to the authors mentioned, we are not looking for

concrete sociopolitical (or economic, or financial, or historical) roots

of protests. We want to find the general conditions leading to the

generation of waves of social actions, and generally we ignore

the concrete social, political, economic, financial, and historical

1See, for example, Tucker [226], Demes and Forbrig [64], Butora [47], Fisher and

Bijelic [80], Krastev [188, 189], Fukuyama [99], Mason [198], Mitchell [200], Schmidt

and Cohen [218], Travers [225], Bouchet [35], and Putin [213].
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variables involved in an event. (This book is neither on sociology nor

on politics.)

How can one model some process without going deeply into

details, without trying to determine and quantify the complex

variables involved in the process? (We remark that in sociopolitical

processes such variables are so complex that typically it is

meaningless to even try to determine them not only quantitatively

but also qualitatively.) Those who know the basics of quantum

mechanics and its foundational problems (or those who have at least

heard about them) can immediately recognize that this problem

of social variables is similar to the problem of hidden variables in

quantum mechanics. In the latter, one cannot determine variables

permitting a finer state representation than those given by a wave

function (complex probability amplitude). However, in this book we

are not interested in the impossibility of using hidden variables for

quantum processes. This is a complicated problem characterized

by a diversity of opinions and stormy debates [153]. We are

fine by recognizing that quantum formalism provides an excellent

description of observations matching very well with experiments.

And we want to proceed in the same way by modeling sociopolitical

processes: to model observational outputs of social perturbations,

but without attempting to find the “hidden variables” behind

them.

We remark that the sociopolitical perturbations under con-

sideration are characterized by the cascade dynamics leading

to the exponential amplification of coherent social actions. In

quantum physics, such exponential and coherent amplification

is the basic feature of the functioning of laser. (“Laser” is the

acronym for light amplification by stimulated emission of radiation.)

In this book we explore (following papers by Khrennikov [168,

169, 176] and Khrennikov et al. [181]) the theory of laser to

model the aforementioned waves of social protests, from color

revolutions to Brexit and Trump’s election. We call such social

processes stimulated amplification of social actions (SASA), but to

keep closer to the analogy of physics we shall merely operate

with the term social laser. Our main efforts are directed toward

distilling laser theory from optics, from light (i.e., we shall struggle

against the letter L in “laser”). Instead of following the standard
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operating with frequencies or wavelengths, we shall operate with

social energy. In physics, energy and frequency are coupled by

a simple formula. But in social and political sciences, the notion

of frequency seems to be ambiguous and we keep to the energy

representation.

The notion of the social energy is the main novel component of

our quantum-like modeling. To justify the use of the social analogue

of physical energy, we use the quantum-mechanical interpretation of

energy, not as an internal feature of a system, but as an observable

quantity. Thus, as for an electron, we cannot assign to a human

the concrete value of social energy. There are mental states in the

superposition of a few different values of social energy. However, by

designing proper measurement procedures we can measure human

energy.

An important comment should be made on the first letter in

SASA. Typically “stimulated” is associated with a kind of external

ignition of amplification of social actions. We remind that in physics

“stimulation” means that under the influence of electromagnetic

radiation, laser’s gain medium composed of, say, atoms starts

emitting photons carrying the same characteristics as photons

in the field (coherence). Such cascade-generating photons need

not come from an external source; they can be generated in the

gain medium by the process of spontaneous emission. The power

of such a field (photons’ flow) increases exponentially with the

aid of a laser resonator. In physics, this is typically an optical

cavity.

Similarly, spontaneous stimulation of emission can start in a

social gain medium which approached population inversion. The

latter means the number of humans, social analogues of atoms

(s-atoms), occupying the excited state is higher than the number

of humans occupying the non-excited state. In the same way as in

physics, social lasers have to be equipped with resonators, e.g., in

the form of echo chambers, which are typically Internet based.

On the other hand, similarly to physics, “stimulation” of social

lasing can also be generated by an external information field, a

portion of information communications injected in a human gain

medium with population inversion. Social resonators also play a

crucial role in the generation of lasing.
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The word “stimulated” refers to both the forms of ignition of

lasing:

• by a portion of spontaneously emitted messages,

• by a portion of externally injected messages.

For social engineering, the latter way of ignition is preferable.

We now spend some time to describe the present situation in

quantum theory and why this situation is really our favorite for

the realization of our social lasing project. The recent quantum
information revolution has impacted not only the development of

quantum theory, experiment, and technology, but also quantum

foundations. The most fundamental problems of quantum theory

have been described from another angle. (See, e.g., proceedings

of the Växjö conferences on quantum foundations, 2000–2019;

also see, e.g., the proceedings of the early conferences [1–5, 132,

138, 139, 143, 147, 155].) For our project of social lasing, the

main consequence of the quantum information revolution is that

nowadays quantum physical systems are widely treated as just

carriers of information. So, quantum physics is rapidly transformed

into quantum information theory. The physical properties of carriers

of quantum information are often completely ignored. One is

interested merely in the features of information processing. In

particular, physical space-time has practically disappeared from

quantum (information) theory. (As a consequence, the majority

of experts in quantum information theory know very little about

real quantum physics.) Quantum scenarios are considered in

finite dimensional state spaces. Linear algebra became the main

mathematical tool instead of functional analysis, which had been

playing a crucial role during the first 70 years of the development

of quantum mechanics.

Nowadays, one is not so much interested in the physical

properties of transformers of quantum information. And it is

natural to search for other classes of information transformers

that are different from genuine quantum physical systems, but that

transform information in a quantum-like manner. The latter means

that we can use the basic tools of quantum formalism to model a

transformer’s behavior. The most basic tool is quantum probabilistic
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formalism, the calculus of complex probability amplitudes, endowed

with Born’s rule coupling complex amplitudes with probabilities.

Another powerful mathematical tool is the use of tensor products
to model (information) behavior of compound systems—a group

of transformers interacting with information fields. Such interac-

tions are modeled with the aid of the theory of open quantum
systems.

Surprisingly, to find quantum-like systems, we need not go deep

into the microworld, or isolate systems from environments, or

freeze them to absolute zero. Anybody has such a system inside

herself, and this is her brain. The analogy between the behavior

of genuine quantum physical systems such as electrons or photons

and psychological behavior of humans has been discussed since the

first days of quantum mechanics. We can mention, e.g., the Pauli–

Jung correspondence or Whitehead’s philosophy (see Chapter 1

(Introduction) for details). However, only in the present quantum

information era has this analogy begun to be formalized on the

basis of quantum theory. In principle, this process of formalization

can lead to the development of the social counterpart of laser

theory with wide applications to social engineering. For the moment,

social laser theory provides merely a qualitative characterization

of the basic features of human gain mediums and information

fields generated by the mass media leading to successful social

lasing. In section 7.3, we made the first steps toward quantitative

predictions.

Nowadays quantum-like models are widely used in psychology,

decision making, economics, finances, social and political science,

game theory, and modeling of the behavior of macroscopic biological

systems such as cells or proteins [9, 106, 154] (see section 1.3.2

for details and references). The theory of social lasing is one

of the recent fruits of quantum-like modeling in application to

psychosocial processes.

As is well known, the analogy with the physical laser played a

fundamental role in establishing the basic principles of synergetics
[108–110]. Haken [111] emphasized that laser can be considered

as a trailblazer of synergetics. He also pointed to “analogies

between behavior of a laser threshold and phase transition” and

to “significance of the laser as a prototype of systems which
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produce spatial or temporal structures of self-organization” [111].

This viewpoint is very supportive for the present project on social

lasing.

At the same time, we have to point to the crucial difference

between the quantum information modeling of social lasing pre-

sented in this book and the use of the analogy with the physical

laser to motivate development of the science about cooperation:

synergetics. Haken’s idea was to use this analogy to unify in one

framework the huge variety of cooperation processes. In such a

project the quantum information basis of the functioning of laser

was not—and, moreover, should not be—emphasized. The majority

of “laser-like” synergetic processes have no relation to the quantum

structure of information processing in social systems. In particular,

Haken [111] considered classical laser-like equations (see Eqs.

13.1–13.3, p. 312) to illustrate the mathematical analogy with self-

organization processes in classical physics. Our aim is different. We

want to formalize quantum information features of social, and more

generally information, systems that can lead SASA.

We also remark that quantum-like modeling has no direct

coupling to the quantum physical brain project: an attempt to reduce

cognition and consciousness to genuine quantum physical processes

in the brain [103, 204, 215, 229] (see also [25, 29, 230]). At the same

time we do not criticize this project. We maintain a neutral position.

In any event, the quantum-like model for information processing

by humans and, in particular, SASA are not based on the assump-

tion that quantum physics plays some role in human cognition.

Moreover, the quantum-like representation of information by the

brain can be constructed on the basis of classical electrochemical

processes in neural networks and uncertainty in the generation of

action potentials [180]. However, the latter is not a topic of this

book.

This book is the first step toward social laser engineering. For

the moment, we derive only the most fundamental constraints

onto human gain media, the functioning of social resonators, and

the information field, leading to the possibility of successful social

lasing. The social laser project (as well as the physical laser project)

is very complex, and there a lot needs to be done before we approach
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the level of theory, measurement, and experiment as in the physical

project. We list the main problems that must be resolved:

(1) to develop a comprehensive theory of social resonators (ana-

logues of optical cavities); in this book we present only a

schematic description

(2) to continue analysis of constraints on a human gain medium

responsible for social lasing

(3) to study the role of information overload in switching humans

into the indistinguishability regime of information process-

ing in which the content of communication is practically

ignored

(4) to analyze the impact of elimination of social diversity (in

culture, lifestyle, food, nationality, gender, education, science,

and economics) to prepare a proper human gain medium

(5) to elaborate and test measurement procedures for social energy

and temperature

(6) to continue the determination of the basic parameters of social

lasing (see section 7.3)

At the same time it is clear that in academic laboratories

experimenting in social lasing is practically impossible. However,

this should not be considered as a big problem of the social laser

project. Nowadays the intensity of social lasing in the international

arena has approached a high level, and scientists can make the best

of this great opportunity for testing their models.

On the one hand, this book is oriented to the scientists (as

well as students) from humanities, especially social science, who

are interested in the applications of the social laser model and

generally quantum-like models. They can proceed through Chapters

1–4 and Chapter 7 (besides section 7.3). As was emphasized, the

quantum information revolution minimized the genuine physical

content of quantum theory. The mathematical content also was

essentially simplified. In any event, the basics of quantum theory and

its mathematical apparatus are given in Chapter 10. Mathematically

educated experts in economics, finances, and decision making can

find the quantum-like model of subjective utility useful (Chapter 12).
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On the other hand, this book is oriented to physicists who are

interested in the applications of quantum physics and thermody-

namics in social science. Besides the aforementioned sections, they

can proceed to Chapter 7.3 and Chapters 5, 6, and 8. These are based

on sufficiently advanced physics and mathematics.

Chapter 9 can be interesting for some scientists from humanities

and natural science. But to read it one should really like Freud’s ideas

on unconscious–conscious coupling. For us, the most interesting

material of this chapter is related to Freud’s ideas on transforma-

tions between physical and psychical energies. This section contains

numerous citations from Freud and is rather difficult to read.

Chapter 11 contains a discussion on the possibility of using the

subjective interpretation of quantum probabilities. It foundationally

supports the model presented in Chapter 12.

Andrei Khrennikov
Växjö, London, and Moscow

2016–2019




