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Mr. A.K. Velan, founder and CEO of Velan Inc. with 
Mr. Robert Aymar, General Manager of CERN.

Mr. Raphaël Couturier, Sales Manager of cryogenic and 
control valves at Velan SAS with Mr. Antonio Perin 
and Mr. A.K. Velan.

Mr. Patrick Henry, Manager of Velan SAS and 
Mr. A.K. Velan with Mr. Antonio Perin in charge 
of cryogenic systems at CERN.

Mr. A.K. Velan and Mr. Raphaël Couturier.

CERN LHC INAGURATION - OCTOBER 20 & 21, 2008
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Inside the accelerator are two tubes each containing a bundle of protons driven by 1700 superconducting 
electromagnets cooled by liquid helium.
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THE MULTI-UNIVERSE COSMOS

PRESENT COSMOLOGICAL THEORIES ARE IN CONSTANT EVOLUTION

The First Complete Story of the Origin of the Universe
Karel Velan

Karel Velan was raised and educated in Czechoslovakia,
where he earned a master’s degree in mechanical 
engineering. He emigrated to Canada from his home
country and in 1950 founded Velan, Inc., in Montreal. 
He is now the CEO of this international manufacturer of
industrial and nuclear valves and Tom Velan, his son, 
is President.  Since his early youth, Velan has been 
facinated with astrophysics and cosmology, and has 
written many articles and two books on these subjects. 

The present leading cosmological theory of the classical
Big Bang with its various refinements, as well as the
prevailing theory of chaotic inflation, do not provide any
explanation on the creation of the Singularity, matter and

energy, the explosion process of the Singularity
or an acceptable explanation for the creation of
galaxies without the introduction of mysterious
and unproven dark non-baryonic matter.

PLENUM PUBLISHING CORPORATION
233 Spring Street, New York, New York 10013-1578

1992 PRINTED IN U.S.A.

“We are not just manufac-
turers of cryogenic valves
but we also share, with the
10,000 scientists working 
for CERN, their passion 
for cosmology, in order to 
discover more details about
the birth of the cosmos.”

Karel Velan
Founder and CEO of Velan Inc.

“Karel Velan’s book is a remarkable achievement”
– Sir Martin Rees, University of Cambridge, Institute of Astronomy, Cambridge, United Kingdom

“The author of the Multi-Universe Cosmos does a good job making clear what it is about
conventional models of the early universe that is likely to bother most people.”

– Virginia Trimble, Department of Physics, University of California, Irvine; Astronomy Program,
University of Maryland, College Park; and Editor, Comments on Astrophysics
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THE PARTICLE CREATION PROCESS
A cloud of elementary particle pairs is being borne from virtual
particles (+, –) acquiring their rest mass from the primordial
radiation field (red waves).

THE 4-DIMENSIONAL COSMIC SPACE-TIME (shown left)
Quantum fluctuations of space are depicted graphically and
the primordial radiation field (waves) is shown together

with virtual particle pairs appearing spontaneously, 
interacting and annihilating. 

The Inter-universe Space-time Continuum

THE MULTI-UNIVERSE COSMOS
Karel Velan

I propose an entirely new approach to the origin
of the Cosmos and our universe, one of many
in a Multi-Universe Cosmos. 

The new model eliminates the mysterious singularity at time 0,
the origin of which and its explosion no one can explain. 
It is the first theory which describes the creation of the
Universe using laws of physics which hold everywhere and
embody the conservation law of energy. Long before any
Universe was born, the 4-dimensional cosmic space-time 
was created and all laws of physics established.

The Particle Creation Process from Virtual
Particles and Primordial Radiation
About 18 billion years ago, an area of the cosmic space-time vacu-
um underwent sudden dynamic quantum fluctuations of extreme
intensity. Small space-time cells of 10-33 cm vibrated, expanded,
attained maximum size, collapsed and exploded most actively. 

The powerful topological distortions were passed on from one area
to another like tidal waves.  This wave effect caused the simultane-
ous, widespread appearance of virtual particle pairs of electrons,
electron-neutrinos, up & down quarks (u, d) and their anti-particles.
These were all swept up by the primordial radiation field, and a
great transformation of virtual particles to real particles ensued.

Many other types of particles and anti-particles appeared but were
quickly annihilated, due to their very short lifetimes into photons.
The powerful cosmic radiation field provided the virtual particles
with their rest mass necessary to release them into the real world
following the equivalent formula of Einstein M = E/c2. Meanwhile, 
a sea of photons originated from the primordial radiation and from
the annihilation of particle-antiparticle pairs. In seconds, a vast
dense cloud of radiation and elementary particles had formed.

The photons, electrons, electron-neutrinos, and quarks  
(which were later confined in protons and neutrons) 
became the building blocks of our universe.

As there was no other justification established, so far, 
for the presence of virtual particles in the cosmic space-time, 
it is logical to conclude that their high density presence together
with the cosmic primordial radiation field was assigned a major
role in the creation process of universes. Space-time in our
Universe is an extension of the cosmic space-time.
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THE

ELEMENTARY
PARTICLES

Newton showed that the laws 
of physics, which apply here on
Earth, operate in exactly the 
same way throughout the known 
universe. Today we know this is
true for the building blocks of
nature as well. The structure and
behavior of matter follow essen-
tially the same laws whether in
the cores of distant stars and
galaxies, or in a laboratory right
here on Earth.

All atoms everywhere are 
composed of quarks in protons
and neutrons and electrons, 
which combine to form the 
hundred-or-so chemical elements
(hydrogen, oxygen, nitrogen, 
carbon, iron, copper, etc.) found 
in the universe. These elements
then combine to form an endless
variety of molecules, which 
constitute both living and 
non-living matter.

Structure of an atom and its components

Pages 11–18 only 
from Karel Velan’s book on
his cosmological theory; 
The Birth and History of 
the Cosmos (2001).
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Nucleons

Particle Proton P+ Neutron N

Mass in MeV* 938.2 939.6

Electric charge +1 0

Half-lifetime Stable
10.3 min. 
(if free)

Protons and neutrons are built
from smaller particles called
quarks. One proton has two
quarks u (up) and one quark d
(down), while a neutron possesses
two quarks d and one  quark u.
The quarks are held together by
gluons, particles of the strong
nuclear force.

As they both consist of three
quarks, they have nearly the same
mass. The quark u has an electric
charge of +2/3 and the d, -1/3,
resulting in a proton charge of  
+1 and zero for the neutron.

Properties of protons and neutrons

* According to Einstein’s famous equation
E = mc2, mass can be expressed as 
energy when multiplied by the speed of
light squared. These units are expressed
in millions of electron volts (MeV). 
One electron volt is about equal to the
average energy of a solar photon. 
1 MeV = 106 eV, 1 GeV = 109 eV. 

Experimental proof for the gluon-quark structure
of protons and neutrons

Proton
2 u + 1 d Quarks

Neutron
2 d + 1 u Quarks
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The electron family

Particle Electron Quark u Quark d Electron
up down neutrino

Symbol e- u d νe

Mass in MeV 0.511 ~312 ~312 1 eV ?

Mass in grams 0.9×10-27 ~0.535×10-24 ~0.535×10-24 1.78×10-33?

Electric charge -1 + 2/3 -1/3 0

Free particle yes no no yes

The four building blocks of the universe
form what is called the electron family

Two types of quark

(up and down) 

These quarks combine in groups
of three to form protons and neu-
trons, which in turn combine in
various numbers to form the
nuclei of atoms. A hydrogen
nucleus contains a single proton,
while it takes about 240 protons
and neutrons to form the nucleus
of heaviest atoms like uranium.

Electrons

Electrons are very light and since
their charge is opposite that of the
protons, they are held in orbit
about the atomic nucleus.
Stripped from atoms, moving 
electrons produce electrical 
currents and magnetic fields
familiar to us all.

Electron neutrinos

These mysterious particles have
no electrical charge and possess
an infinitesimal amount of mass or
perhaps no mass at all. They are
therefore very hard to detect even
though they play an essential role
in many nuclear reactions.

For more details see pages 119-135 in Velan’s book,
The Birth and History of the Cosmos (2001).

AK Cern Booklet  1/30/09  9:47 AM  Page 24



23

The existence of free quarks proven already in 1988 and
1993-1999 at CERN

Much smaller Hadron colliders at
CERN enabled in 1985 and 1993–
1999 already to create a quark-
gluon plasma to prove the theory

It takes tremendous energy to reproduce the
reactions that occur on a cosmic scale. To reach
these energy levels, larger and larger particle
accelerators are built. Thanks to these instru-
ments, we can generate collisions between parti-
cles travelling at nearly the speed of light, and
study in detail what happens when they interact.

Over the years, we have discovered hundreds of
extremely short-lived elementary particles, which
however do not play a fundamental role in the
evolution of the universe itself.

1988
Quark-gluon plasma at CERN,
Geneva

1993–1999
Quark-gluon plasma at CERN, Geneva

Soup of quarks (coloured balls) is set free from protons and 
neutrons (grey balls) when they collided.

Free quarks and gluons, which play an important role 
in the Velan cosmological model had not been detected 
anywhere in the universe when the multi-universe 
theory was first announced in 1985. 

Three years later, in 1988, there was a breakthrough at
CERN (Centre européen pour la recherche nucléaire).
A quark-gluon plasma was created by colliding 
relativistic sulfur ions against stationary ions of gold. 
The resulting“fireball” of quarks and gluons was
extremely dense and short-lived, lasting only 
6.5 × 10-23 second. 

Similar experiments have been repeated in recent years 
(1993 – 1999 at CERN), confirming that at extreme energy 
densities, quarks can exist freely without confine-ment in 
protons, neutrons and mesons.

Colliding nuclei of lead (208 protons and neutrons) at near
speed of light with a thin stationary foil of lead has shown
(diagram above, right) that more than 1,600 particles sprayed
out from a single collision, carrying evidence of a quark-gluon
plasma. The tremendous energy and pressure of the plasma
caused it to explode outward. When temperature and density
dropped, the quarks rapidly paired off again into protons and
neutrons.
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Just as matter and the laws of physics are the same
throughout the universe, the forces operating in nature
are the same everywhere. They are universal, and all
physical interactions stem from the four known forces.

Apart from determining the behavior of the universe,
these fundamental forces also played a crucial role in 
its formation. Their study, like the study of elementary
particles, helps us understand what took place when 
the universe formed billions of years ago, and how it 
has evolved ever since.

The fundamental forces at work are seen in this
image of Eta Carinae, observed by the Hubble Space
Telescope. Eta Carina was the second brightest star
in the sky when it last exploded in 1843. (NASA).

THEFOUR FORCES
OF NATURE

The four forces of Nature
Four separate forces are responsible for all the interactions
that exist in the universe:

The strong and weak nuclear forces operate over an extremely short
range, while the gravitational and electromagnetic forces extend 
infinitely, though their strength decreases rapidly with distance.

The gravitational force

Causes bodies to fall, 
regulates the movement 
of planets, binds together 
large structures like stars
and galaxies, and governs
the course of the entire 
universe.

The electromagnetic force

Responsible for electrical
phenomena, the emission
and absorption of light, and
the cohesion of atoms and
molecules.

The weak nuclear force

Governs the radioactive
decay of some atomic
nuclei when neutrons
decompose into protons,
electrons and neutrinos.

The strong nuclear force

Binds quarks to form 
protons and neutrons, 
and holds protons and 
neutrons together to 
form atomic nuclei.

For more details see pages 135-160 in Velan’s book,
The Birth and History of the Cosmos (2001).
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Range Relative(1) Mediator Mass Spin Particles
Force particle(cm) strength

(Boson)
governed

Gravitation
Infinite

10-40 Graviton 0 2 All∞

Electrons,
Electromagnetic Infinite 10-4 Photon 0 1 Quarks, 

∞ Protons

W± ~80.4 GeV(2)(3) 1 Neutrinos,

Weak nuclear 10-15 10-5
Electrons, 

Quarks, 
Z 0 ~91.2 GeV(3)

1 Neutrons

Quarks, 
Protons and 

Strong nuclear 10-13 1 Gluon 0 1 Neutrons
in cores
of atoms

25

Basic data of the fundamental forces

Note: 

(1) The relative strength indicated for the forces is only valid for particles with mass and over distances of less than 10-13 cm. 

(2) 1 GeV = 109 eV (1 billion of eV)

(3) The theory of Higgs predicts that the mass of the weak nuclear force Bosons has been provided to the Bosons W+_ by the
Higgs field of energy and to the Z0 Boson by a Higgs neutral particle, both present in the vacuum of space-time. 
None have been discovered so far. However, one of the many fields and predicted particles such as the Higgs field 
and Higgs particles maybe discovered during the collisions in the LHC in CERN.

For more details see pages 135-160 in Velan’s book,
The Birth and History of the Cosmos (2001).

In the Velan theory of the Multi-Universe Cosmos the
mass to all particles as well the bosons of the weak
nuclear force has been provided by the cosmic primordial
energy field with an energy density of 1012 – 1014 GeV/cm3

which permeates the inter-universe cosmic space-time
and provides the missing link to any theory of creation
that is consistent with energy conservation. Virtual 
particle pairs are transformed into real matter-antimatter
particle pairs when the primordial radiation field 
interacts. 

Direct detection of the primordial radiation field in our
universe is difficult because it is shielded by a curved
region of space-time outside our universe, created by the
tremendous amount of mass-energy contained within. 

However, as I first predicted in 1985, the primordial
gamma radiation can occasionally enter our universe 
from the cosmic space-time by penetrating the surround-
ing space-time shell and in my view accounts for the
super energetic ray bursts.

It is expected by the promoters of the Big Bang theory
that in the analysis of the billions of information recorded
during the collision of the billions of protons some of the
undiscovered data for fields, particles, and bosons will 
be confirmed.
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For some time now, we have
known that electrical and magnetic
interactions are two aspects of 
the same force, called the 
electromagnetic force. 

Likewise, physicists have shown
that at high energies (100 GeV/ 
1015 K) the electromagnetic and
weak forces unite to form the 
electroweak force. In the same
way, the remaining fundamental
forces are thought to merge as
energy levels or temperatures
increase. The strong force at 
1015 GeV/1028 K and maybe 
gravitation at 1019 GeV/1032 K.

These energy levels necessary 
for unification are so high they
cannot be attained in laboratories,
even using the largest particle
accelerators imaginable. In fact,
the only time temperatures were
high enough to achieve a grand
unification of forces was at the
origin of the universe at 1032 K 
and at 1019 GeV. 

The diagram illustrates the idea
that the four forces of nature
merge when energy and 
temperature increases.

In the Velan cosmological
theory the highest energy and
temperature achieved was 
106 GeV/1019 K and only the 
weak and electromagnetic
forces were unified at 100
GeV/1015 K. Gravitation and 
the strong force were 
always active.

The unification of forces
In the big bang theory (Chapters 14, 15),
the Birth and History of the Cosmos (2001)

In the Velan theory
described in 
The Multi-Universe
Cosmos (1992) and 
The Birth and History 
of the Cosmos (2001), 
Chapters 20 and 21 

For more details see pages 158-160 in Velan’s book,
The Birth and History of the Cosmos (2001).
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The cryogenic unit at Point 8 has reached its nominal 
temperature of 1.8 K. 

The first section of the cryogenic distribution line, corre-
sponding to an eighth of the accelerator, has been tested
at a temperature of 10 K since the end of November 2005.

Remark by Velan: To prove that the double shell vacuum
insulation of Velan control valves is satisfactory, the
CERN Scientists in both photographs put their hand on
the outside shell of the Velan control valves.
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2500 VELAN BELLOWS SEAL CRYOGENIC CONTROL
VALVES AT CERN, GENEVA

2500 Velan Control Valves control the flow of
700,000 liters of liquid Helium to cool down 
and optimize the performance of 1,700 magnets
to -271°C and accelerate billions of protons in
the vacuum of the accelerator to 1 billions of a
second less than the speed of light. All valves
are bellows sealed with 0 fugitive emissions 
and generally with a double shell to provide 
vacuum insulation.
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2003–2005
INSTALLATION OF VELAN VALVES AT CERN, GENEVA
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VELAN CONTROL VALVE
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Velan Bellow Seal Control valves with vacuum
jacketed insulation installed along the 27 Km 
accelerator lines.

Alternative with Bellow Seal jacketed 
double shell.

All jacketed valves provide perfect vacuum 
insulation against -271°C Helium.
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Velan Cryogenic control valves all with 
jacketed vacuum double shell insulation
and Velan cryogenic safety valves to protect
against over-pressure of the super fluid 
helium enclosures of the superconducting
magnet resulting from resistive transitions
(Quench phenomenon). 

VELAN QUENCH RELIEF VALVE
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Fluid Boiling Point (°C) Boiling Point (°F)
Propylene -47.60 -53.68

Co2 -78.50 -109.30
Ethylene -103.70 -154.66

LNG -161.60 -258.88
Oxygen -182.96 -297.33
Nitrogen -195.80 -320.44
Hydrogen -252.87 -423.17

Helium -271.50 -454.20

FOR MAIN FLUIDS
VELAN INC.
7007 Côte de Liesse
Montreal, QC,
CANADA
H4T 1G2
Tel: (514) 748-7743
Fax: (514) 748-8635

VELAN S.A.S
90, rue Challemel Lacour
F 69 367 Lyon Cedex 7
FRANCE 
Tel: (33) 4 78 61 67 00
Fax: (33) 4 78 72 12 18

AKV/RC 1-2009

Velan’s complete range of Cryogenic Valves 
up to close to absolute 0°K
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