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Abstract

In this article we have attempted
to present the more important ideas
regarding Sedlak’s concepts on the
electromagnetic nature of life. “Life”
he described as a process, quantum
in nature, expressing an electromag-
netic coupling of chemical reactions
with electronic processes on a pro-
tein-nucleic semiconducting sub-
strate. As he grasped it, “Life,” as
well as “Consciousness,” is electro-
magnetic in nature. We must empha-
size here that this is the first expo-
sure of Sedlak’s thoughts to a larger
English-speaking audience.

1. Introductory Remarks
Wlodzimierz Sedlak (1911-1993)
was a Roman Catholic priest and a
professor of theoretical biology at
the Catholic University of Lublin
(Poland). He was seen as an uncon-
ventional scientist, lecturer, tutor,
and an original writer. In the domain
of science he formulated the electro-
magnetic theory of life, the concepts
of bioplasma, Homo electronicus,
etc. He contributed significantly to
bioelectronics, a new branch of sci-
ence, and initiated paleobiophysics —
a new discipline in paleobiology. He
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also contributed to paleobiochem-
istry of silicon, the paleontology of

the Cambrian period, anthropology,

the philosophy of animated nature,
etc. Being a clergyman, he was very
popular as an inspiring preacher and
confessor. In his private life, howev-
er, he was an ascetic. All the
research, which he had to carry out
under very difficult conditions, he
devoted to the Highest Good and
Truth.! In this article, we would like
to introduce his concepts pertaining
to the nature of life. According to
Sedlak, at their quantum foundation,
both life and consciousness are the
same.

The more important ideas of
Sedlak that we present here, pertain-
ing to the nature of life, constitute
only a sample of his thoughts but we
are convinced it is representative.
Although these ideas originated sev-
eral decades ago (based on the then-
available empirical data), they may
however continue to fulfill a heuris-
tic function and be subject to confir-
mation. It appears that these ideas
make possible a perception, in the
vast jungle of empirical data from
the realm of studies on life, these
facts and hypotheses, which are so-

called margin of science, and then
their reinterpretation and binding
them into new, integrated recon-
struction.

2. Sedlak’s Concept
of the Electromagnetic
Nature of Life

In the search for a factor that coor-
dinates the processes of biological
development and creates a structur-
al whole, one of the most important
physical concepts was being reached
for, namely the concept of a “field.”?
Within the framework of this
research trend in the philosophy of
nature one should situate the con-
cept of the electromagnetic nature of
life. This concept is not yet widely
known and accepted in science. Not
counting the precursors of this con-
cept, one can count barely a few
authors (e.g., W. Sedlak/3¢ J. I
Jacobson,” D. H. Bulkley®?) who pre-
sented hypotheses on the electro-
magnetic nature of life, sometimes
calling them theories.

Sedlak, the synthesist, confronted
facts from many technical and scien-
tific disciplines, and in particular
from the field of electrophysiology
and studies of the electrical proper-

Spring 2001



Frontier Perspectives

ties of biological material in vitro
(e.g., semiconductivity of proteins,
piezoelectricity of tissue), while on
the other hand he studied facts from
the field of electronics, physics of
semiconductors and cybernetics. He
achieved an integration of the exper-
imental data, taking into account
two issues that were not directly tied
to the topic of biology:—"semicon-
ductors” and “field” (i.e., physical
fields).? The aim of this was the rein-
terpretation of facts in such a man-
ner that it converts our “chemical”
imagination into an “electronic” one,
which is alien to the current biology.

Taking the above into considera-
tion, Sedlak emerged from a descrip-
tion of the so-called field environ-
ment of life, then accepted the
assumption that life “chose” the
semiconductor as a substrate and
concluded that the electromagnetic
field is a function of life? that is, the
field emitted by organisms, such as
bioluminescence. Life probably
would be a result of the action of the
environmental electromagnetic field.

When it comes to life’s field envi-
ronment, he directed attention to
such factors as the following;:

- electromagnetic, in biology usually
taken into account in connection
with photosynthesis and processes
of vision,

- geomagnetic field, whose intensity
and direction changed constantly
with the continuous meandering
of the geomagnetic poles,

— electrical fields of the soil and the
atmosphere,

— gravitational field,
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- temperature fields, which influ-
ence the rate of chemical reactions
and the electrical state of semicon-
ductors.

He assumed that the nature of the
field environment has not changed,
beyond changes in quantitative pro-
portions. On the other hand the
chemical environment of life he
“reduced” to the electrochemical
aspect, namely the redox potential.
Next, he also accepted that the fun-
damental determinant of life is the
environment as a “planetary com-
plex of field information,” on the
other hand the developing life had
to rest on a system giving the possi-
bility of a subtle reception of mini-
mal field impulses and optimal
information reception, that is, rest on
a semiconductor system. In this
case, the physical model of the foun-
dation of life is the amphoteric col-
loid, in which the system “colloidal
particle/water” is treated as the p-n
junction, known from electronics.
This junction is a redox electromag-
netic oscillator, where the length of
the emitted wave is smaller, as the
frequency of changes in the system
increases. This model system, which
manifests electromagnetic functions,
is considered by Sedlak as a “mini-
mum” of life.# Analogous functions
are manifested on higher levels of
biosystem organization, including
the electromagnetic activity of the
brain. Variability of the electrical
state of such an amphoteric colloidal
particle in water is great due to the
generation, as a result of the radioly-
sis of water: of radicals, hydrated
protons and electrons, etc.
Amphotericity enables an easy
polarizability of this semiconductor
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in the presence of a heterogeneous
field, and at the same time is a requi-
site for electrical, magnetic, mechan-
ical, and thermal anisotropy. As a
consequence, there is a possibility of
existence of a system that is more
complex functionally than material-
ly, richer in “action” than “content.”
Considering that a complicated
function does not require the com-
plexity of the chemical substrate,
Sedlak accepts that “the function of
life could have developed on a sim-
ple material substrate,” while the
chemical content in the course of the
evolution was catching up with the
function, modulating and making it
more efficient.

Even the most complicated life
function can, according to Sedlak, be
taken apart into a simple functioning
of semiconductor configurations.
For this reason then, one ought to
look for inorganic relicts in present
biostructures and discover semicon-
ducting prototypes of living sys-
tems. Also in this cognitive aspect,
Sedlak attempts to reconstruct the
directions of evolution of the proto-
living system as an electronic sys-
tem, at the same time drawing
analogies primarily from laser
physics. According to the author, the
living system is a low power semi-
conductor laser, which is using all
types of pumping possible under
natural conditions, be they electrical,
magnetic, optical, chemical, etc.*10
Briefly speaking-"Life is a forced
quantum process.”11

If one accepts that the living sys-
tem is a laser, then one can postulate
that the fundamental line of devel-
opment in organizing life as an elec-
tronic system was the minimaliza-
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tion of the effective pumping energy,
which could be accomplished
through both evolution of the so-
called substrate, as well as of the
way of pumping.?

Evolution of substrate took in the
following: (a) the development of
semiconductors of various types
(also with piezoelectric properties
and optical activity), primarily hete-
rocyclic with a reserve of delocalized
electrons, which present optimal
possibilities for the creation of the
p-n type junction, and (b) develop-
ment of donor-acceptor compounds
having lower activation energy for
the particle of the product rather
than of the individual substrates.

On the other hand, the evolution
of pumping involved the engage-
ment of various types of energy. This
caused a rise of selectivity and sensi-
tivity in collection of exogenous and
autogenous energy, and also addi-
tional creation of attributes of pres-
ent-day biosemiconductors, such as
high utilization of the effectiveness
of accessible energy sources, high-
energy volume, minimal internal
noises, etc. Thus then, as a result of
evolution, organic compounds
became more involved in life
processes, with an ever greater num-
ber of delocalized electrons, multiple
bonds and couplings, which enabled
reception and conversion of various
types of energy from the environ-
ment - electromagnetic, mechanical,
thermal, gravitational, etc.

What is extremely important in
the discussed concept of the electro-
magnetic nature of life is not so much
the material/energetic aspect as the
informational one, although only
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faintly sketched there. In this regard,
Sedlak also reaches for the analogy
with the laser. In accord with this
analogy the biological laser is of the
type that the forced radiation in truth
depends not only on chemical and
structural properties of the biosemi-
conductor substrate, but can also act
in a moderating and modeling way
on the material foundation of the
laser.t In the biolaser, biofeedbacks
are the foundation of internal con-
trol, which regulates the oscillation
of donor-acceptor macromolecules as
well as the tempo and character of
metabolism. The widening of the
band, which was mentioned, may be
the result of integration and coordi-
nation of complex biological systems
of ever-higher order. Two main
developmental directions of life,
namely differentiation and integra-
tion, have their radiational equiva-
lents in the form of widening their
band toward ultraviolet and equiva-
lently toward infrared.!? In connec-
tion with this, Sedlak postulated the
course of information evolution in
the direction of magnetohydrody-
namic signalling being created,
assuming also that the bandwidth of
the biological field expresses the
complexity of the vibrating system
and its integration into a differentiat-
ed whole. The biological system
operates as an electromagnetic sum,
thanks to the so-called electrostasis
(electromagnetic homeostasis), while
electrostasis represents the electrical
limit of the system in the reception of
information. This being so, integra-
tion would take place electromagnet-
ically.

The ability of electronic biosys-
tems to receive and transform all

types of energetic impulses has been
extrapolated by Sedlak to a concept
of consciousness, whose nature and
evolution he also attempted to
sketch, not avoiding distant extrapo-
lations in the direction of anthropol-
ogy, including anthropogenesis.

Summing it up, the main theses of
W.Sedlak’s concept of the electro-
magnetic nature of life, are as fol-
lows:

(1) The function of life is copied
from the inorganic semiconductor
systems (silicon dioxide, aluminosil-
icates, hydroxides of aluminum and
iron);

(2) Inorganic substance became
filled and, in the end, replaced by
organic, which had as its purpose
raising the working efficiency of the
system;

(3) Antagonistic life phenomena
are conditioned by bilaterality of
amphoter and “playing out the func-
tion” on both sides of the isoelectric
point;

(4) Internal coordination, which
is based on a signalling system, elec-
tromagnetic in nature, and more effi-
cient than the remaining ones;

(5) Self-duplication of function
which is characteristic of semicon-
ductors and no less a necessary trait
of life than biological self-reproduc-
tion;

(6) The living system is an elec-
tromagnetic “pump” working on a
semiconductor substrate, which is
mainly organic. The biological sys-
tem is a cybernetic team, which
stores electromagnetic information
in structures of organic compounds
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and physicochemical processes,
developing itself in the way of recep-
tion and storage of such information;
and

(7) Life’s fundamental lines of
development are the following: (a)
enlarging the efficiency of the sys-
tem, (b) increasing autonomy with
regard to the environment, (c) shift-
ing to one’s own energy production,
in great measure independent of sur-
roundings, and (d) making the sys-
tem inextinguishable.

In accord with Sedlak’s proposed
conception, life is not only a mass of
organic compounds, because its
dynamic and fundamental “con-
stants” are primarily all electromag-
netic processes that take place in the
environment protein semiconduc-
tors. To the reality of life belongs
the “quantum life junction”!? or cou-
pling between chemical reactions
and electronic processes. According
to one of the characteristic designa-
tions in this regard: “Life is an elec-
tron-photon-phonon  diffraction
grating, which vibrates in the medi-
um of a piezoelectric protein semi-
conductor, and which is powered by
chemical energy of metabolic
processes.”!4 The organism on the
other hand “Is a protein system of
piezoelectric semiconductors having
chemical and electronic functions
coupled with a wave-type internal
coordination, surrounded by an elec-
tromagnetic wave, which is external-
ly emitted.”1* The biosphere, by the
same token, is a system of organisms
as oscillators interacting electromag-
netically.
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3. Concluding Remarks

M. Wnuk suggested 15 such for-
mulation of the nature of life
processes, in which it is presented as
a form of existence, transformation
and generation of electromagnetic
information, electromagnetic infor-
mation plays a fundamental role in
the existence of a living organism as
an integrated whole.
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“Science when
well digested
is nothing
but good sense
and reason.”

— Stanislaus I of Poland
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