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Abstract: Problem statement: At present the term ‘nanotechnology’ is well kneinrits’ ideal form,

the flawless and completely controlled design afivamtional molecular matter from molecules or
atoms. Such a power over nature would offer routhohievement of remarkable properties in
conventional matter and creation of metamateriddere the structure not the composition brings forth
new powers of matter. But even this yet unachiegedl is not the end of material science
possibilities. The author herein offers the idea@edign of new forms of nuclear matter from nuckeon
(neutrons, protons), electrons and other nucleaticfess. Approach: The researcher researches the
nuclear forces. He shows these force may be ugedefgign the new nuclear matter from protons,
neutrons, electrons and other nuclear partidResults: Author shows this new ‘AB-Matter’ has
extraordinary properties (for example, tensile rajth, stiffness, hardness, critical temperature,
superconductivity, supertransparency and zeradrigt, which are up to millions of times better tha
corresponding properties of conventional molecutatter. He shows concepts of design for aircraft,
ships, transportation, thermonuclear reactors, toaettons and so on from nuclear matter. These
vehicles will have unbelievable possibilities (gigvisibility, ghost-like penetration through amalls

and armor, protection from nuclear bomb explosimd any radiation flux)Conclusion: People may
think this fantasy. But fifteen years ago most peaggmnd many scientists thought-nanotechnology is
fantasy. Now many groups and industrial labs, estartups, spend hundreds of millions of dollars for
development of nanotechnological-range productscf{pe chemistry, patterned atoms, catalysts and
meta-materials) and we have nanotubes (a new mlatehich does not exist in Nature!) and other
achievements beginning to come out of the pipétingrospect. Nanotubes are stronger than steel by a
hundred times-surely an amazement to a 19th Centlogerver if he could behold them.
Nanotechnology, in near term prospect, operatds etifects (molecules and atoms) having the size in
nanometer (18 m). The researcher here outlines perhaps morantisperations with objects (nuclei)
having size in the femtometer range, ¢2@n, millions of times less smaller than the nan@mnstale).
The name of this new technology is femtotechnology.

Key words: Femtotechnology, nuclear matter, artificial AB-Mattsuperstrength matter, superthermal
resistance, invisible matter, super-protection frmlear explosion and radiation

INTRODUCTION Molecules are the smallest particles into which a
non-elemental substance can be divided while
maintaining the physical properties of the substanc
Each type of molecule corresponds to a specific
chemical compound. Molecules are a composite of two
or more atoms.

Brief information concer ning the atomic nucleus®?:
Atoms are the smallest (size is about som& 10)
neutral particles into which matter can be dividad
chemical reactions. An atom consists of a smabyviie Atoms contain small (size is about some*1en)

nucleus surrounded by a relatively large, lighud®f  ,clej and electrons orbit around these nuclei. The
electrons. Each type of atom corresponds to a 8peci nyclej of most atoms consist of protons and nestron
chemical element. To date, 117 elements have bephich are therefore collectively referred to asleans.
discovered (atomic numbers 1-116 and 118) and th§he number of protons in a nucleus is the atomic
first 111 have received official names. The welblum number and defines the type of element the atomdor
periodic table provides an overview. Atoms consist The number of neutrons determines the isotope of an
protons and neutrons within the nucleus. Withirséhe element. For example, the carbon-12 isotope has 6
particles, there are smaller particles still whigk then  protons and 6 neutrons, while the carbon-14 isohase
made up of even smaller particles still. 6 protons and 8 neutrons.
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While bound neutrons in stable nuclei are stableare types of radioactive decay and are both godeoge
free neutrons are unstable; they undergo beta decdlye weak interaction.
with a lifetime of just under 15 min. Free neutrae
produced in nuclear fission and fusion. DedicatedBasic properties of the nuclear force: The nuclear
neutron sources like research reactors and spailati force is only felt among hadrons. In particle phgsia
sources produce free neutrons for the use in atimdi  hadron is a bound state of quarks (particles into
and in neutron scattering experiments. nucleous). Hadrons are held together by the strong
Outside the nucleus, free neutrons are unstatlle arforce, similarly to how atoms are held togetherthg
have a mean lifetime of 885.7+0.8 sec, decaying bglectromagnetic force. There are two subsets of
emission of a negative electron and antineutrino tdiadrons: baryons and mesons; the most well known
become a proton: baryons are protons and neutrons.
At much smaller separations between nucleons the
n—p+e+ve force is very powerfully repulsive, which keeps the
nucleons at a certain average separation. Beyoodt ab
This decay mode, known as beta decay, can alsb.7 femtometer (fm) separation, the force drops to
transform the character of neutrons within unstablenegligibly small values.
nuclei. Bound inside a nucleus, protons can also At short distances, the nuclear force is stronger
transform via inverse beta decay into neutronghle  than the Coulomb force; it can overcome the Coulomb
case, the transformation occurs by emission of aepulsion of protons inside the nucleus. Howevee, t
positron (antielectron) and a neutrino (insteadaof Coulomb force between protons has a much larger
antineutrino): range and becomes the only significant force batwee
protons when their separation exceeds about 2.5 fm.
pt - n’+e +v, The nuclear force is nearly independent of whether
nucleons are neutrons or protons. This property is
The transformation of a proton to a neutron insidecalled charge independence. It depends on whéetker t

of a nucleus is also possible through electronurapt spins of the nucleons are parallel or antiparalfel has
a noncentral or tensor component. This part ofahee
pr+e —nl+v, does not conserve orbital angular momentum, wrsch i
a constant of motion under central forces.
Positron capture by neutrons in nuclei that contai The nuclear force (or nucleon-nucleon interaction

an excess of neutrons is also possible, but iseh@l  or residual strong force) is the force between two
because positrons are repelled by the nucleus amdore nucleons. It is responsible for binding oftprns
quickly annihilate when they encounter negativeand neutrons into atomic nuclei. To a large exttis,
electrons. When bound inside of a nucleus, thdorce can be understood in terms of the exchange of
instability of a single neutron to beta decay iabeed virtual light mesons, such as the pions. Sometithes
against the instability that would be acquired bg t nuclear force is called the residual strong forice,
nucleus as a whole if an additional proton were tacontrast to the strong interactions which are now
participate in repulsive interactions with the athe understood to arise from Quantum Chromo-Dynamics
protons that are already present in the nucleusual, (QCD). This phrasing arose during the 1970s when
although free neutrons are unstable, bound neuaitns QCD was being established. Before that time, the
not necessarily so. The same reasoning explains whstrong nuclear force referred to the inter-nucleon
protons, which are stable in empty space, mayotential. After the verification of the quark made
transform into neutrons when bound inside of astrong interaction has come to mean QCD.
nucleus. A subatomic particle is an elementary or composite
A thermal neutron is a free neutron that isparticle smaller than an atom. Particle physics and
Boltzmann distributed with kT = 0.024 eV (4.0x10J)  nuclear physics are concerned with the study odethe
at room temperature. This gives characteristic (noparticles, their interactions and non-atomic matter
average, or median) speed of 2.2 km sdeour forces Elementary particles are particles with no meadarab
active between particles: strong interaction, weaknternal structure; that is, they are not composéd
interacting, charge force (Coulomb force) andother particles. They are the fundamental objeéts o
gravitation force. The strong interaction is thesmo quantum field theory. Many families and sub-fansilie
strong force in short nuclei distance, the graidtais  Of elementary particles exist. Elementary partices
very small into atom. Beta decay and electron eaptu Classified according to their spin. Fermions haad-h
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integer spin while bosons have integer spin. A# th use tremendous force to control its particles'

particles of the Standard Model have been observednomentum.

with the exception of the Higgs boson. Unlike a classical ideal gas, whose pressure is
Subatomic particles include the atomic constitsient proportional to its temperature:

electrons, protons and neutrons. Protons and meutro

are composite particles, consisting of quarks. étq PV = NKT

contains two up quarks and one down quark, while a

neutron consists of one up quark and two down guark Where:

the quarks are held together in the nucleus byngiuo P = Pressure

There are six different types of quark in all (tgown', v = The volume _ _

'bottom’, 'top’, 'strange’ and 'charm’), as welloter The number of particles (typically atoms or

particles including photons and neutrinos which are ~ molecules)

produced copiously in the sun. Most of the paritat K = Boltzmann'’s constant

have been discovered are encountered in cosmic rays= 1emperature), the pressure exerted by degenera

interacting with matter and are produced by sdatger matter depends only weakly on its temperature

processes in particle accelerators. There are doakn

known subatomic particles.

In particular, the pressure remains nonzero even a
absolute zero temperature. At relatively low deesijt

Degenerate matter: Degenerate matter is matter which the pressure of a fully degenerate gas is given by:

has such very high density that the dominant dourtion

to its pressure rises from the Pauli exclusiongipie.

The pressure maintained by a body of degeneratemmat

is called the degeneracy pressure and arises leetiais

Pauli principle forbids the constituent particlesotcupy

identical quantum states. Any attempt to force tlokoee

enough together that they are not clearly separayed

position must place them in different energy levels P=K'3

Therefore, reducing the volume requires forcing ynain

the particles into higher-energy quantum statess Th where, K' again depends on the properties of the

requires additional compression force and is mahds  particles making up the gas.

aresisting pressure. Degenerate matter still has normal thermal
Imagine that there is a plasma and it is cooledl anpressure, but at high densities the degeneracgymes

compressed repeatedly. Eventually, we will notble a dominates. Thus, increasing the temperature of

to compress the plasma any further, because thgegenerate matter has a minor effect on total press

Exclusion Principle states that two particles cariv®  until the temperature rises so high that thermesgure

in the exact same place at the exact same timen\Whe again dominates total pressure.

this state, since there is no extra space for antyctes, Exotic examples of degenerate matter include

we can also say that a particle's location is ex¢  neutronium, strange matter, metallic hydrogen and

defined. Therefore, since (according to the Heisemb white dwarf matter. Degeneracy pressure contribtates

P =K

where, K depends on the properties of the particles
making up the gas. At very high densities, wherestmo
of the particles are forced into quantum statesh wit
relativistic energies, the pressure is given by:

Uncertainty Principle): the pressure of conventional solids, but thesenate
usually considered to be degenerate matter as a
ApAx =112 significant contribution to their pressure is paed by
the interplay between the electrical repulsion tofvdc
Where: nuclei and the screening of nuclei from each other
Ap = The uncertainty in the particle's momentum electrons allocated among the quantum states
Ax =The uncertainty in position determined by the nuclear electrical potentials. In

metals it is useful to treat the conduction elatdro
Then we must say that their momentum isalone as a degenerate, free electron gas while the
extremely uncertain since the molecules are located majority of the electrons are regarded as occupying
very confined space. Therefore, even though thenpda bound quantum states. This contrasts with the ohse
is cold, the molecules must be moving very fast orthe degenerate matter that forms the body of aewhit
average. This leads to the conclusion that if yamtio ~ dwarf where all the electrons would be treated as
compress an object into a very small space, you musccupying free particle momentum states.
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MATERIALSAND METHODS neutrons. In degenerate gas, when the mass is
increased, the pressure is increased and the Ipartic

Pauli principle. The Pauli exclusion principle is a become spaced closer together, so the object become
guantum mechanical principle formulated by Wolfgangsmaller. Degenerate gas can be compressed to iggry h
Pauli in 1925. It states that no two identical fens  densities, typical values being in the range dfdoni>.
may occupy the same quantum state simultaneously. Rreons are subatomic particles proposed to be the
more rigorous statement of this principle is tiiattwo  constituents of quarks, which become composite
identical fermions, the total wave function is anti particles in preon-based models.
symmetric. For electrons in a single atom, it Stdtet
no two electrons can have the same four quanturNeutron stars: A neutron star is a large gravitationally-
numbers, that is, if n, | and,rare the same, ygmust be  pound Iump of electrically neutral nuclear matter,
different such that the electrons have oppositessph  whose pressure rises from zero (at the surfacgnto
relativistic quantum field theory, the Pauli priplé | nknown value in the center.
follows from applying a rotation operator in imagig A neutron star is a type of remnant that can tesul
time to particles of half-integer spin. It does fatow  from the gravitational collapse of a massive stairt
from any spin relation in non-relativistic quantum a Type I, Type Ib or Type Ic supernova event. Such
mechanics. The Pauli exclusion principle is onehef  stars are composed almost entirely of neutronsghwhi

most important principles in physics, mainly be@us are subatomic particles with zero electrical chaagd
the three types of particles from which ordinanyttera  royghly the same mass as protons.

is made-electrons, protons and neutrons-are ajesub A typical neutron star has a mass between 1.35

to it; consequently, all material particles exhitace-  and about 2.1 solar masses, with a corresponding
occupying behavior. The Pauli exclusion principle radius of about 12 km if the Akmal-Pandharipande-
underpins many of the characteristic properties 0Ravenhall (APR) Equation Of State (EOS) is used. In
matter from the large-scale stability of mattertb®  contrast, the Sun's radius is about 60,000 timas th
existence of the periodic table of the elementsti®®s  Neutron stars have overall densities predictedHey t
with anti-symmetric wave functions are called ApR EOS of 3.7x15 (2.6x13* times Solar density)
fermions-and obey the Pauli exclusion principlea®p 5 5 gx14’ kg m® (4.1x10d* times Solar density).
from the familiar electron, proton and neutron,ste \yhich compares with the approximate density of an

'ndltjde neutrlnosd and quarlll<s (from Wh;Ch prl(_)lzonmd ?n atomic nucleus of 3x¥0kg m*. The neutron star's
heutrons are made), as well as some atoms likarheli density varies from below 1xi@&g m? in the crust

3. All fermions possess half—lnteger spin”, megnin increasing with depth to above 6 or 8% P
that they possess an intrinsic angular momentunseho deeper inside

value is 7 =h/2n (Planck's constant divided byrl2 In general, compact stars of less than 1.44 solar

times a half-integer (1/2, 3/2, 5/2). In the theafy . . ]
guantum mechanics, fermions are described by ..antlr_nasses, the Chandrasekhar limit, are white dwarfs;

symmetric states”, which are explained in greastait 3b(|)|2/eff |23 solar mssses (t.hﬁ 'lla'olman-ngEnhelmer-
in the theory on identical particles. Particles hwit YO!KOff limit), a quark star might be created, hoiwe

integer spin have a symmetric wave function and ardiS iS uncertain. Gravitational collapse will alysa
called bosons; in contrast to fermions, they magresh ©CCUr on any star over 5 solar masses, inevitably
the same quantum states. Examples of bosons includgoducing a black hole. The gravitational fieldthe
the photon, the Cooper pairs responsible forstar's surface is about 2xiaimes stronger than on
superconductivity and the W and Z bosons. Earth. The escape velocity is about 100,000 km'sec
A more rigorous proof was provided by Freemanwhich is about one third the speed of light. Such a
Dyson and Andrew Lenafd, who considered the strong gravitational field acts as a gravitatioleals and
balance of attractive (electron-nuclear) and répels bends the radiation emitted by the star such thes f
(electron-electron and nuclear-nuclear) forces andhe normally invisible spectrum near the surface
showed that ordinary matter would collapse and pgcu become visible.
a much smaller volume without the Pauli principle. The gravitational binding energy of a two solar
Neutrons are the most "rigid" objects known-theirmass neutron star is equivalent to the total casivar
Young modulus (or more accurately, bulk modulus) isof one solar mass to energy (From the law of mass-
20 orders of magnitude larger than that of diam&mt. energy equivalence, E = A)c That energy was
white dwarfs the degenerate particles are therelest released during the supernova explosion. A neutron
while for neutron stars the degenerate particles arstar is so dense that one teaspoon (5 mL) of its
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material would have a mass over 5¥1®&g. The with 2 correlations, dotted line is computer getenta
resulting force of gravity is so strong that if @bject  with 3 correlations, square is experimental. Averag
were to fall from just one meter high it would hiite  interaction energy between to nucleus is about & Me
surface of the neutron star at 2 thousand km*sec  distance where the attractive strong nuclear force
4.3 million miles R activates is at about 1-1.2 fm.

The Equation Of State (EOS) for a Neutron star is ,
still not known as of 2008. On the basis of current®B-matter: In conventional matter made of atoms and

models, the matter at the surface of a neutronistar Molecules the nucleons (protons, neutrons) aretddca
composed of ordinary atomic nuclei as well as™ the nuc_leus,_ but the _electr_o_ns rotate in oraitsund
electrons. nucleus in distance in millions times more than
diameter of nucleus. Therefore, in essence, what we
think of as solid matter contains a-relatively!ggntic’
vacuum (free space) where the matter (nuclei)

QHccupies but a very small part of the avadatgace.

Innovations and computations:

Short information about atom and nucle:
Conventional matter consists of atoms and molecule
Molecules are collection of atoms. The atom comstain

A
nucleus with proton (s) and usually neutrons (Ekcep 150 \! FT-Figl
for Hydrogen-1) and electrons revolve around this N
nucleus. Every particle may be characterized by

. i i Repulsion
parameters as mass, charge, spin, electric dipole, 100

magnetic moment. There are four forces active betwe
particles:  Strong interaction, weak interaction,
electromagnetic charge (Coulomb) force and
gravitational force. The nuclear force dominates at
distances up to 2 fm (femto, 1 fm ="10m). They are
hundreds of times more powerful than the charge
(Coulomb force and million-millions of times more
than gravitational force. Charge (Coulomb) force is
effective at distances over 2 fm. Gravitationalceiis
significant near and into big masses (astronomical
objects such as planets, stars, white dwarfs, aeutr
stars and black holes). Strong force is so
overwhelmingly powerful that it forces together the
positively charged protons, which would repel omef
the other and fly apart without it. The strong ris
key to the relationship between protons, neutrard a A
electrons. They can keep electrons into or neatenuc G (FLF2)
Scientists conventionally take into attention oafythe U e e e s e e e
strong force when they consider the nuclear ana nea - 01 P 02 P fm
nuclear size range, for the other forces on thalesare -
negligible by comparison for most purposes. B
Strong nuclear forces are anisotropic (non i A
spherical, force distribution not the same in all -l N
directions equally), which means that they depend o i Mo
the relative orientation of the nucleus. EJA
Typical nuclear energy (force) is presented in
Fig. 1. When it is positive the nuclear force rapitle 5
other atomic particles (protons, neutrons, eleson
When nuclear energy is negative, it attracts thentou Fig. 2: Connection (interaction) energy of one rod

V, MeV
'(3

Fig. 1: Typical nuclear force of nucleus. When eoci
is at distance of less than 1.8 fm, it is attracted
to nucleus. When nucleon is very close, it is
repulsed from nuclelis

a distance of about 2 fm. The valyeusually is taken via specific density of one nucleon in given
as radius of nucleus. The computation of strondeauic point. Firm line is computed by Berkner's
force-interaction energy of one nucleus via specifi method with 2 correlations, dotted line is
density of one nucleus in given point-is show ig.F. computer with 3 correlations, square is
The solid line is as computed by Berkner's mefhod experimenif’
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Despite this unearthly emptiness, when you compress
this (normal, non-degenerate) matter the electrons
located in their orbits repel atom from atom ansiste
any great increase of the matter’'s density. Thiiseils
solid to the touch.

The form of matter containing and subsuming &l th
atom’s particles into the nucleus is named deg#mera
matter. Degenerate matter found in white dwarfafme
stars and black holes. Conventionally this mattestich
large astronomical objects has a high temperatase (
independent particles!) and a high gravity adding a
forcing, confining pressure in a very massive cies
objects. In nature, degenerate matter exists si@sha

o

big lump) to our knowledge only in large astroncahic Fig. 3:

masses (include their surface where gravitatiosgone
is zero) and into big nuclei of conventional matter

Our purpose is to design artificial small masses o
synthetic degenerate matter in form of an extremely
thin strong thread (fiber, filament, string), routbér
(rod), tube, net (dense or non dense weave and mesh
size) which can exist at Earth-normal temperatares
pressures. Note that such stabilized degeneratemiat
small amounts does not exist in Nature as far as we
know. Therefore | have named this matter AB-Matter.
Just as people now design by the thousands vaénts
artificial materials (for example, plastics) fronsual
matter, we soon (historically speaking) shall czeat
many artificial, designer materials by nanotechgglo
(for example, nanotubes: SWNTs (amchair, zigzag,
ahiral), MWNTs (fullorite, torus, nanobut), nandsidn
(plate), buckyballs (ball), fullerene). Sooner ater we
may anticipate development of femtotechnology and
create such AB-Matter. Some possible forms of AB-
Matter are shown in Fig. 3. Offered technologies ar
below. The threads from AB-Matter are stronger by
millions of times than normal materials. They can b 2
inserted as reinforcements, into conventional neler
which serve as a matrix and are thus strengtheged b
thousands of times.

(FT-F3)

Design of AB-Matter from nucleons (neutrpns
protons) and electrons; (a): Linear one string
(monofilament) (fiber, whisker, filament, thread);
(b): Ingot from four nuclear monofilaments;
(c): Multi-ingot from nuclear monofilament;
(d): String made from protons and neutrons
with electrons rotated around monofilament;
(e): Single wall femto tube (SWFT) fiber with
rotated electrons; (f): Cross-section of multi wall
femto tube (MWFT) string; (g): Cross-section of
rod; (h): Single Wall Femto Tube (SWFT) string
with  electrons inserted into AB-Matter.
Notations: (1): Nuclear string; (2): Nucleons
(neutrons, protons); (3): Protons; (4): Orbit of
electrons; (5): Electrons; (6): Cloud of electrons
around tube

Some offered technologies for producing: AB-Matter.

One method of producing AB-Matter may use the
technology reminiscent of computer chips (Fig.@)e  Fig. 4:
side of closed box 1 is evaporation mask 2. Inatier

size are located the sources of neutrons, charged
nuclear particles (protons, charged nuclei andr thei
connections) and electrons. Sources (guns) of eldarg
particles have accelerators of particles and cottisr
energy and direction. They concentrate (focus)
particles, send particles (in beam form) to nequitmdts

with needed energy for overcoming the Coulomb
barrier. The needed neutrons are received also from
nuclear reactions and reflected by the containiatisw
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Conceptual diagram for installation proahggi
AB-Matter. Notations: (1): Installation; (2):
AB-Matter (an extremely thin thread, round bar,
rod, tube, net) and form mask; (3): Neutron
source; (4): Source of charged particles
(protons, charged nuclei), accelerator of
charged particle, throttle control, beam control;
(5): Source of electrons, accelerator of
electrons, throttle control, beam control; (6):
Cloud of particles; (7): Walls reflect the
neutrons and utilize the nuclear energy
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Various other means are under consideration for (FT-F5)
generation of AB-Matter, what is certain however is 1 1]
that once the first small amounts have been actljeve 2 2

larger and larger amounts will be produced withreve
increasing ease. Consider for example, that once we
have achieved the ability to make a solid AB-Matter
film (a sliced plane through a solid block of AB-ttes)

and then developed the ability to place holes with (2 (b) (©) (d)
precision through it one nucleon wide, a modified
extrusion techniqgue may produce AB-Matter strings
(thin fiber), by passage of conventional mattelgas,
liquid or solid state through the AB-Matter matrix
(mask). This would be a ‘femto-die’ as Joseph
Friedlander of Shave Shomron, Israel, has labeled i
Re-assembling these strings with perfect precisiot
alignment would produce more AB-matter film; leayin
deliberate gaps would reproduce the ‘holes’ in the
initial ‘femto-die’.

The developing of femtotechnology is easier, in
one sense, than the developing of fully contro#abl
nanotechnology because we have only three main
particles (protons, neutrons, their ready combamatf
nuclei ,D, 3T, ;He and electrons) as construction o
material and developed methods of their energyrobnt
focusing and direction.

Fig. 5: Thin film from nuclear matter; (a): cross-
section of a matter film from single strings (side
view); (b): continuous film from nuclear matter;
(c): AB film under blow from conventional
molecular matter; (d): Net from single strings.
Notations: 1: Nucleons; 2: Electrons inserted
into AB-Matter; 3: Conventional atom

Using the AB-matter: The simplest use of AB-Matter
is strengthening and reinforcing conventional mater g SR
by AB-Matter fiber. As it is shown in the s RN @ ©
‘Computation’ section, AB-Matter fiber is strongéas

a gigantic ultimate tensile stress) than conveafion Fig. 6: Structures from nuclear strings. (a): Macl

material by a factor of millions of times, can erglu net (netting, gauze); (b): Primary cube from
millions degrees of temperature, don’t accept any matter string; (c): Primary column from
attacking chemical reactions. We can insert (for nuclear string; (d): Large column where
example, by casting around the reinforcement) AB- elements made from primary columns; (e):
Matter fiber (or net) into steel, aluminum, plastind Tubes from matter string or matter columns

the resultant matrix of conventional material irases
in strength by thousands of times-if precautions arinterpenetable, literally allowing ghost-like pagsa
taken that the reinforcement stays put! Becausthef through an apparently solid wall. Or the AB-Mattet
extreme strength disparity design tricks must lte  (of different construction) can be designed as an
assure that the fibers stay ‘rooted’. The matrisnff  impenetrable wall that even hugely destructive waap
conventional artificial fiber reinforcement is used cannot penetrate.
widely in current technology. This increases thesie The AB-Matter film and net may be used for
stress resistance of the reinforced matrix matter benergy storage which can store up huge energy
typically 2-4 times. Engineers dream about a ndmotu intensities and used also as rocket engines withngic
reinforcement of conventional matrix materials vhic impulse or weapon or absolute armor (see computatio
might increase the tensile stress by 10-20 times, b and application sections). Note that in the case of
nanotubes are very expensive and researchers canrafisolute armor, safeguards must be in place against
decrease its cost to acceptable values yet degpites  buffering sudden accelerations; g-force shocks kithn
of effort. Another way is using a construct of AB- even though nothing penetrates the armor!.
Matter as a continuous film or net (Fig. 5b and d). The AB-Matter net (which can be designed to be

These forms of AB-Matter have such miraculousgas-impermeable) may be wused for inflatable
properties as invisibility, superconductivity, zero construction of such strength and lightness astalie
friction. The ultimate in camouflage, installationfa  to suspend the weight of a city over a vast span th
veritable Invisible World can be built from certain width of a sea. AB-Matter may also be used for cuai
forms of AB-Matter with the possibility of bejralso  tower solid construction as it is shown in Fig. 6.
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Estimation and computation of properties of AB- F=F /= 3.2x16" N m* = 3.2x10° tons m* (7)

matter:

Strength of AB-matter: Strength (tensile stress) of Strength (average tensile force) of net from singl

single s_trlng (AB-Matter monofllament). The averagestring with step (mesh) size | = 1O m (less than a

connection energy of two nucleons is: molecule size of conventional matter) which does no
pass the any usual gas, liquids or solid (an impabte

1eV=1.6x10°J, E =8 MeV = 12.8xI6°J (1) net, essentially a film to ordinary matter):

— — 2 =1 _ =1
The average effective distance of the strong forc& = R/l = 6.4x10°N m™ = 6.4x10 tons m ®)
is about | = 2 fm = 2x10° m (1 fm = 10"°* m). The

average connection force F the single thread istabo That means one meter of very thin (1 fm) net can

suspend 100 millions tons of loa@lhe tensile stress
of a permeable net (it will be considered lateryih
F, = E/l = 6.4x16 N @ L 18_7 mee (it wi i yihg

This is worth your attention: A thread having g - R/l = 6.4x18 N it = 6.4x16 tons m* 9)
diameter 100 thousand times less than an atom’s

diameter can suspend a weight nearly of human Masgnedific density and specific strength of AB-matter:

The man may be suspended. this invisible anGrhe mass of 1 m of single string (AB-Matter
permeable thread(s) and people will not understenvd Monofilament) is:

one fly. Specific ultimate tensile stress of sirgfiéng for
. _ _ 30 e
cross-section area s = 2x2 = £fm4x10°° n? is: M, = m L =1.67x107/(2x10%) = 8.35x10%kg  (10)

6=F/s=1.6x1HNm? (3)  Where:

_ m = 1.67x10%’ kg is mass of one nucleon
Compressive stress for E = 30 MeV and | = 0.4 fm_ _ 5,155 isdistance between nucleons.

(Fig. 1) is:

The volume of 1 m one string is v ="1bm".
That means the specific density of AB-Matter

) string and compact net is:
The Young's modulus of tensile stress for

elongation of break =1 is: d =y = My/v = 8.35x187kg mi’® (11)
| = ole = 1.6x13* N m? (5)

o = E/sl = 3x16° N m? 4)

That is very high (nuclear) specific density. Bug
, _ total mass is nothing to be afraid of since, the
The Young’s modulus of compressive stress f0tjimensions of AB-Matter string, film and net arerye
e=041is: small and mass of them are:

| = o/e = 7.5x16° N m™ (6)  Mass of string M= 8.35x10"%kg (see (10)) (12)

Comparison: Stainless steel has a valuecof (0.65- Mass of 1 msolid film

1)x1C®N nmi2, 1=2x16" Nm? Nanotubes has M =Myl =4.17x16 kg, | = 2x10" (13)
6 = (1.4+5)x16° N m?, | = 8x10* N m2. That means

AB-Matter is stronger by a factor of 0times than Mass of 1 fiimpenetrable net

steel (by 100 thousands billion by billions timead ~ M; = M; L™ = 8.35x10%kg, L = 10"°m (14)
by 1(* times than nanotubes (by 10 thousand billion by

billions times!). Young's modulus and the elastic Mass of 1 ipermeable net

modulus also are billions of times more than steel M, =M, L™ =8.35x10°kg, | = 10'm (15)
elongation is tens times better than the elongatibn

steel. Strength (average tensile force) of one m th As you see the fiber, nets from AB-Matter have
(one layer, 1 fm) film (1 m compact net) from simgl very high strength and very small mass. To prodde
strings with step size of grid | = 2 fm = 2x10m is: absolute heat shield for the Space Shuttle Orlitet
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could withstand reentries dozens of times worsaé thadeuterium D and tritum T (2+3 = 5 nucleolus)
today would take only ~100 kilograms of mass fod31 produced only 17.5 MeV (3.6 MeV for every
square meters of surface and the offsetting supportnucleon). If we use the ready blocks of nucleonthas
The specific strength coefficient of AB-Matter-very D = ?H, T =°H, “He the produced energy decreases.

important in aerospacdéis: Using the ready nucleus blocks may be necessary
because these reactions create the neutrons (n). Fo
k =o/d = 1.6x16%/8.35x167 =1.9x13*(m sec)? example:
< &= (3x16)? = 9x13° (m sec)? (16)

’H+’H—%He+n+3.27 MeV>H+*H—"He+n+17.59 MeV(19)
This coefficient from conventional high strong

fiber has value about k = (1-6) >40°%. AB-Matter is Which may be useful for producing the needed
10 million times stronger. The specific mass ang”AB-matter. Using the ready blocks of nucleons
volume density of energy with AB-Matter are: decreases the energy getting in AB-Matter productio

but that decreases also the cost of needed maseial
E, = Elv = 1.6x18J mi®, Ey, = E/my = 7.66x16* J kg? (17) enormously simplifies the technology.
A small part (0.7 MeV) of this needed energy will

Here: be spent to overcome the Coulomb barrier when the
E =12.8x10%Jis (1) proton joins to proton. Connection of neutrons to
neutron or proton does not request this energyh@e
is no repulsion of charges). It should be no prabfer
current technology to accelerate the protons fergn
0.7 MeV.

For example, compute the energy in production of
m =1 g =0.001 kg of AB-matter:

m, = 1.67x10%" kg is nucleon mass kg
v =8x10%° m’is volume of one nucleon

The average specific pressure may reach:

P = R/s = 12.8x10%4x10°*°= 3.2x10%" N/n?
— — 1 71
Failure temperature of AB-matter and suitability Eig = Eim/m, =7.66x10"J g (20)
for thermonuclear reactors: The strong nuclear force i
is very powerful. That means the outer temperaturyere' . 3
which must to be reached to destroy the AB fibiém f E;= 8 MeV is 12.8x10 -
or net is T = 6 MeV. If we transfer this temperature in J = Energy Q;Odflced for joining 1 nucleon
Kelvin degrees we get: m,= 1.67x10°'kg is mass of nucleon
T = 1.16x10T, = 7x10% (18) One kg of gasoline (benzene) produces 44 MJ kg
energy. That means that 1 g of AB-Matter requites t
That temperature is 10 thousands millions degreegduivalent energy of 17.4 tons of benzene.
It is about 50-100 times more than temperature in a ] ] ]
fusion nuclear reactor. The size and design ofusien ~ Super-dielectric strength  of ~ AB-matter  film:
reactor may be small and simple (for example, witho Dielectric strength equals:
big superconductive magnets, cryogenics). We can ad

the AB matter has zero heat/thermal conductivige(s Ea = E/l =8 MV/10™° m= 8x1G° MV/m (21)
later) and it cannot cool the nuclear plasma. This . . . .
temperature is enough for nuclear reaction of ﬁEﬁp The best conventional material has dielectric

nuclear fuel, for example, D + D. The AB matter maystrength of only 680 MV/fi.
be used in a high efficiency rocket and jet engifmes _ - _ _
hypersonic aircraft and so on. No even in theony caAB-Matter with orbiting electrons or immersed in

conventional materials have this fantastic thermaflectron cloud. We considered early the AB-Matter
resistancel. which contains the electrons within its’ own strirfigm

or net. The strong nuclear force keeps the eledtasn
Energy generated by production of AB-Matter: any conventional matter particle would) in its sghef
Getting of AB-matter produces a large amount ofinfluence. But another method of interaction and
nuclear energy. That energy is more than the bestompensation of electric charges is possible-mamtatif
thermonuclear fusion reaction produces. Joiningawh  electrons around AB-Matter string (or other linear
nucleon produces 8 MeV energy, when joining themember) or immersing the AB-Matter string (or other
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linear member, or AB-Matter net-) in a sea of elmts
or negative charged atoms (ions). The first cashasvn
in Fig. 3d, e.g., the second case is shown in3fig.
The first case looks like an atom of conventional
matter having the orbiting electron around the eusl

However our case has a principal difference from
matter the electron

conventional matter. In normal
orbits around the nucleus as a POINT. In our case
orbits around the charged nuclear material (AB-Btatt
LINE (some form of linear member from AB-Matter).
That gives a very important difference in elecatist

force acting on the electron. In conventional cases

(normal molecular matter) the electrostatic force
decreases as 1/r in our AB-Matter case the
electrostatic force decreases as 1/r. The integgsti

AB-Matter may be quasi-super-conductivity or super-
conductivity. The electrons rotate around an AB-
Matter string repel one from other. The tensilecéor
from them is:

F=kE j

#

2
:5353:147&1@5§
d d

2

1

1+?+ L

—+

F

1
L=t
2

n

i (23)

For distance d=2xI8m the force equals
F = 10.5 N. This force keeps the string and net in
unfolded stable form.

result (see below) is that the electron orbit in-AB SOMe properties of AB-matter: We spoke about the
Matter does follow the usual speed relationship tdantastic tensile and compressive strength, rgidit

radius. The proof is below:

mV?
r

Ve 2ker
m

=eE, E= kﬂ, mV = 2ke,
r

=Moo/ =224

Where:

m=m =9.11x10%" kg

Electron speed m séc

Radius of electron orbit m

= Charge density in 1 m of single string C/m

= Electrostatic intensity A/m or N/C

9x10 Nn/C?iselectrostati@onstant

1.6x10" C is charge of electron C

Number of proton in 1 m of single string, 1/m

(22)

Z0o xma T

As you see from last Eq. 22 the electron speed is

not relative to radius. The real speed will be
significantly less than given Eq. 22 because theerot
electrons block the charge of the rest of the gtrirhe
total charge of the system is zero. Therefore wepea

Np = 1 (every electron in orbit is kept by only oretpn

in string). From last Eq. 22 we find V = 22.4 m Sec

That means the electron speed carries only a very

small energy.

In the second case the AB-Matter (string girder) c
swim in a cloud (sea) of electrons. That case @cour
metals of conventional matter. But a lattice of atiit
ions fills the volume of conventional metal gividtag to
electron flow (causing electrical resistance).

The stringers and plate nets of AB-Matter can
locate along the direction of electric flow. They
constitute only a relatively tiny volume and will
produce very small electric resistance. That mebas
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hardness, specific strength, thermal (temperature)
durability, thermal shock and big elongation of AB-
Matter.

Short note about other miraculous AB-Matter
properties:

Zero heat/thermal capacity. That follows because
the mass of nucleons (AB-Matter string, film, net)
is large in comparison with mass single atom or
molecule and nucleons in AB-Matter have a very
strong connection one to other. Conventional atoms
and molecules cannot pass their paltry energy to
AB-Matter! That would be equivalent to moving a
huge dry-dock door of steel by impacting it with
very light table tennis balls Zero heat/thermal
conductivity

Absolute chemical stability. No corrosion, material
fatigue. Infinity of lifetime. All chemical reactis

are acted through ORBITAL electron of atoms.
The AB-Matter does not have orbital electrons
(special cases will be considered later on).
Nucleons cannot combine with usual atoms having
electrons. In particular, the AB-Matter has absolut
corrosion resistance. No fatigue of material
because in conventional material fatigue is resiult
splits between material crystals. No crystals in-AB
Matter. That means AB-Matter has lifetime equal
to the lifetime of neutrons themselves. Finally a
container for the universal solvent!
Super-transparency, invisibility of special AB-
Matter-nets. An AB-Matter net having a step
distance (mesh size) between strings or
monofilaments of more than 100 fm ="¥om will
pass visible light having the wave length (400-
800)x10° m. You can make cars, aircraft and
space ships from such a permeable (for visible
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light) AB-Matter net and you will see a man (who

is made from conventional matter) apparently
sitting on nothing, traveling with high speed in

atmosphere or space without visible means of
support or any visible vehicle!

Impenetrability for gas, liquids and solid bodies.

When the AB-Matter net has a step size between
strings of less than atomic size of fom, it
became impenetrabile for conventional matter.
Simultaneously it may be invisible for people and

arrangement similar to the electronic cloud into
metal. But AB-Matter strings (threads) can be
located along the direction of the electric intensi
and they will not resist the electron flow. That
means the electric resistance will be zero or very
small

High dielectric strength (Eq. 21)

AB-Matter may be used for devices to produce
high magnetic intensity

have gigantic strength. The AB-Matter net may-asSome applications of AB-matter: The applications of

armor--protect from gun,
missiles
Super-impenetrability for radiation. If the celksi

cannon shells andthe AB-Matter are encyclopedic in scope. This mmatte
will create revolutions in many fields of humanieity.
We show only non-usual applications that come to

of the AB-Matter net will be less than a wave mind and by no means all of these:

length of a given radiation, the AB-Matter net does
not pass this radiation. Because this cell size may
be very small, AB net is perfect protection from
any radiation up to soft gamma radiation (include
radiation from nuclear bomb)

Full reflectivity (super-reflectivity). If the cellize

of an AB-Matter net will be less than a wavelength
of a given radiation, the AB-Matter net will then
fully reflect this radiation. With perfect refleoti

and perfect impenetrability remarkable optical
systems are possible. A Fresnel like lens mightt als
be constructible of AB-Matter

Permeable property (ghost-like intangibility power;
super-passing capacity). The AB-Matter net frome
single strings having mesh size between strings of
more than 100 nm = I8 m will pass the atoms
and molecules through itself because the diameter
of the single string (2xI& m) is 100 thousand
times less then diameter of atom (3x4@n). That
means that specifically engineered constructions
from AB-Matter can be built on the Earth, but
people will not see and feel them. The power to
phase through walls, vaults and barriers has
occasionally been portrayed in science fiction but
here is a real life possibility of it happening

Zero friction. If the AB-Matter net has a mesh size
distance between strings equals or less to the atom
(3x10*° m), it has an ideal flat surface. That means
the mechanical friction may be zero. It is very
important for aircraft, sea ships and vehicles

Storage of gigantic energy. As it is showfh

the energy saved by flywheel equals the special
mass density of material (17). As you see that is a
gigantic value of stored energy because of the
extreme values afforded by the strong nuclear
force. Car having a pair of 1 gram counterspun fly-
wheels (2 g total) (20) charged at the factory can
run all its life without benzene. Aircraft or sea
ships having 100 g (two 50 g counterspun fly-
wheels) can fly or swim all its life without
additional fuel. The offered flywheel storage can
has zero friction and indefinite energy storageetim
AB-Matter as propulsion system of space ship. The
most important characteristic of rocket engine is
specific impulse (speed of gas or other material
flow out from propulsion system). Let us compute
the speed of a part of fly-wheel ejected from the
offered rocket system:

2
MV _g v=/2E=3000 m set
2 m

(24)

Here:

V = Speed of nucleon m séc

E = 12.8x10"J (1) is energy of one nucleon J
M = 1,67x10% kg is mass of one nucleon, kg

The value (24) is about 13% of light speed.
The chemical rocket engine has specific impulse

because about 90% of its energy they spend imbout 3700 m sét That value is 10 thousand times
friction. Such a perfect surface would be of vastless. The electric rocket system has a high specifi
value in optics, nanotech molecular assembly andmpulse but requires a powerful compact and light
prototyping, physics labs source of energy. In the offered rocket engine the
Super or quasi-super electric conductivity at anyenergy is saved in the flywheel. The current prisjed
temperature. As it is shown in previous section thea nuclear rocket are very complex, heavy and
AB-Matter string can have outer electrons in andangerous for men (gamma and neutron radiation) and
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have specific impulse of thousand of times lesg.(24 improbable that again special tricks are requiktste,
The offered AB-Matter rocket engine may be veryevery shot is a hit and the material can endureyeve
small and produced any rocket thrust in any monrent consequence of that hit. A good vacuum system and a
any direction. means of getting power and isotopes in and outlere
main problems and by no means insuperable ones.
Super-weapon: Capability of an AB-Matter flywheel Using the AB-Matter we can design a micro-
to spin up and ejection matter at huge speed (24) m thermonuclear AB reactor.
be used as a long distance super-weapon.
High efficiency rocket, jet and piston aviation
Super-armor from conventional weapons: The value engines. The efficiency conventional jet and rocket
(24) gives the need speed for break throughengines are very limited by the temperature andtgaf
(perforation) of a shield of AB-Matter. No weapon limits of conventional matter (2000°K). If we will
which can give this speed exists at the present.tim design the rotor blades (in jet engine), combustion
Remain, the AB-Matter may be radiation impermeablechamber (in rocket and piston engines) from AB-
That means AB-Matter can protect from a nuclearMatter, we radically improve their capacities and
bomb and laser weapon. simplify their construction (for example, no neceys
cooling system!).
Simple thermonuclear reactor: The AB-Matter film
may be used as the wall of a simple thermonucleaHypersonic aircraft: The friction and heat which
reactor. The AB-Matter film allows a direct 100% hi attacks conventional materials for hypersonic aficr
by the accelerated nuclei to stationary nuclei teda limits their speed. Using the AB-Matter deletessthi
into film. You get a controlled nuclear reactionobieap  problem. Many designs for aerospace planes could

fuel. For example: capture oxygen in flight, saving hauling oxidizerda
carrying fuel alone-enabling airliner type geoneri

'H+H— 2H+e"+v+0.42 MeV, and payloads since the weight of the oxidizer dre t

H+'H—°He+y+5.494 MeV (25) tanks needed to hold it and the airfframe strengths
required escalate the design and cascade througtilit

2H+?H — *H+'H+4.033 MeV, conventional materials today cannot build a sirsigeye

*H+'H — *He+y+16.632 MeV (26)  to orbit or antipodes aerospace plane. But thatladvoe
quite possible with AB-Matter.

Here:

e = Electron Increasing efficiency of a conventional aviation and

v = Neutrino transport vehicles. AB-Matter does not experience

Y = y-quantum, photonyfradiation) friction. The air drag in aviation is produced Up® by

'H = p = proton air friction on aircraft surface. Using AB-Matterillw

’H = D = deuterium make jump in flight characteristics of aircraft amither

3H = T = tritium transport vehicles (including sea ships and cars).

He = Helium

Improving capabilities of all machines: Appearance

In  conventional thermonuclear reactor thenew high strength and high temperature AB-Mattér wi
probability of a hit by the accelerated (or highly produce jump, technology revolution in machine and
heated) nuclei to other nuclei is trifling. The power industry.
accelerated particles, which run through ghostlike
ATOMS and lose the energy, need therefore to be sefFomputer and computer memory: The AB-Matter
through to repeated collisions each of which losedilm allows to write in 1 cri N = 1/ (4x10%) =
energy until the one that hits and generates energg.5x16° 1 cm” bits information. The current 45
The winner must pay for all the losers. That way wenanometer technology allows to write only N = 2.6%¥1
need big, very complex and expensive highl cmi? bit. That means the main chip and memory of
temperature conventional thermonuclear reactorscomputer based in AB-Matter film may be a billion
They are so nearly unbuildable because ordinaryimes smaller and presumably thousands of timdsrfas
matter literally cannot take the reactions they argbased on the lesser distance signals must travied).
designed to contain and therefore special trickstmu reader can imagine useful application of AB-Maiter
be used to sidestep this and the reactions are sy field he is familiar with.
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RESULTSAND DISCUSSION conventional matter, contains about 5%¥1Molecules.
That means that 200 ‘femto-beings’ of equal
Pauli  exclusion principle and Heisenberg  complexity from AB-Matter (having same number of
uncertainty principle: components) could be located in the volume of one
General question of stability: The reader may have microbe having size 1@ = 10° m. If this proved
guestions about compatibility of the Pauli exclusio possible, we could not see them, they could notusee
principle and Heisenberg Uncertainty Principle within terms of direct sensory input. Because of the
AB-Matter. The uncertainty principle is: wavelength of light it is questionable what theyico
learn of the observable macro-Universe. The

Aphxzhi2 @7 implications, for transhuman scenarios, compact
interstellar (microbe sized!) payloads, uploading a

Where: . . other such scenarios are profound. It is worth lliega

Ap = mV is momentum of particle kg m sec that a single house and garden required to support

m = Mass particles kg single conventional matter human is, for AB-Matter

V = Speed particles kg m séc ‘femto-beings’, equivalent in relative vastness ths

Ax = Distance between particles m extended Solar system is for us. If such a futorenf

h =6.6262x10"/2x is Planck’s constant could be created and minds ‘uploaded’ to it, thirk

theoretical population, knowledge base and scholarl
Pauli states that no two identical fermions mayand knowledge-industries output of even a singiaei
occupy the same quantum state simultaneously. A& morso populated could rival that of a theoretical Kesfoev
rigorous statement of this principle is that, fevot Type Il galactic civilization!
identical fermions, the total wave function is anti
symmetric. For electrons in a single atom, it stdtet  Note: The same idea may hypotheticaly be developed
no two electrons can have the same four quanturfor atto (10%®m), zepto (107 m) and yocto (13 m)
numbers, that is, if particles characteristics andi m  technologies. It is known that nucleons consist of
are the same, yqmmust be different such that the quarks. Unfortunately, we do not know yet abouesiz
electrons have opposite spins. forces and interactions between quark and cannot
The uncertainty principle gives a high uncertaioty therefore make predictions about atto or zepto-
Ap for nucleons and very high uncertainty for eleesr  technology. One theory posits that the quark ctssis
into AB-Matter. But high density matter (of the sam preons. But we do not know anything about preohe. T
order as our suggested AB-Matter) EXISTS in thenfor possibility alone must intrigue us for now. Wheresd
of nuclei of conventional matter and on neutrorrssta it all end?
That is an important proof-this matter exists. Sansy

question its’ ability to stay in a superdense state CONCLUSION
passively. Some may doubt its’ stability free af flerce
gravitation of neutron stars (natural degenerattemeor The researcher offers a design for a new form of

outside the confines of the nucleus. But theree@aeons, nuclear matter from nucleons (neutrons, protons),
not all stated here, to suppose that it might betable electrons and other nuclear particles. He showisthiea
under normal conditions. new AB-Matter has most extraordinary properties (fo
One proof was provided by Freeman DySbrand  example, (in varying circumstances) remarkableilens
Andrew Lenard in 1967, who considered the balarice ostrength, stiffness, hardness, critical temperature
attractive (electron-nuclear) and repulsive (et&®tr superconductivity, super-transparency, ghostlikiitgab
electron and nuclear-nuclear) forces and showetl thao pass through matter, zero friction), which are
ordinary matter would collapse and occupy a muchnillions of times better than corresponded propsrtf
smaller volume without the Pauli principle. Certgin  conventional molecular matter. He shows how togtesi
however this very question of stability will be &k aircraft, ships, transportation, thermonuclear t@ac
focus of any detailed probe into the possibilitéAB-  and constructions and so on from this new nuclear

Matter. matter. These vehicles will have correspondingly
amazing possibilities (invisibility, passing thrdugny
Micro-world from AB-matter: walls and amour, protection from nuclear bombs and

An amusing thought-experiment: AB-Matter may any radiation).
have 16° times more particles in a given volume thana  People may think this fantasy. But fifteen yeays a
single atom. A human being, man made frommost people and many scientists thought-
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nanotechnolod}? is fantasy. Now many groups and a
industrial labs,

millions  of dollars for  development

‘luxury  sport coupe’ (advanced tailored

even startups, spend hundreds afanomaterials). The researcher suggests we habee lit
of to lose and literal worlds to gain by simultanegusl

nanotechnological-range products (precise chemistryesearching how to leap from ‘telega’ to ‘hypersoni
patterned atoms, catalysts, metamaterials) andave h space plane’. (Femotech materials and technologies,
nanotubes (a new material which does not exist irenabling all the wonders outlined here).

Nature!) and other achievements beginning to coute o
of the pipeline in prospect. Nanotubes are stroitgm

steel by a hundred times-surely an amazement @iha 1
Century observer if he could behold them.
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Nanotechnology, in near term prospect, operates witFriedlander (of Shave Shomron, Israel) for corregti

objects (molecules and atoms) having the size ithe English and offering

useful advices and

nanometer (18 m). The author here outlines perhapssuggestions.

more distant operations with objects (nuclei) hgvin
size in the femtometer range, (A0m, millions of
times less smaller than the nanometer scale). @heen
of this new technology is femtotechnology. 1.

| want to explain the main thrust of this by ampio
Assume we live some thousands of years ago inat gre
river valley where there are no stones for buildamgl
only poor timber. In nature we notice that there ar 2.
many types of clay (nuclei of atom-types of elerhent
One man offers to people to make from clay bricks
(AB-Matter) and build from these bricks a fantastic
array of desirable structures too complex to ma&enf
naturally occurring mounds of mud. The bricks eaabl 3.
by increased precision and strength things imptessib
before. A new level of human civilization begins.

| call upon scientists and the technical community4-
to research and develop femtotechnology. | think we
can reach in this field progress more quickly tirathe
further prospects of nanotechnology, because we hawpb.
fewer (only 3) initial components (proton, neutron,
electron) and interaction between them is well-know
(3 main forces: Strong, weak, electrostatic). Theb.
different conventional atoms number about 100, most
common molecules are tens thousands and interaction
between them are very complex (e.g., Van der Waals
force). It may be however, that nano and femto

technology enable each other as well, as tiny bits 7.

AB-Matter would be marvelous tools for
nanomechanical systems to wield to obtain effects
unimaginable otherwise. What time horizon might we8.
face in this quest? The physicist Richard Feynman
offered his idea to design artificial matter frotoms 9.
and molecules at an American Physical Society meeti
at Caltech on December 29, 1959. But only in tls la

15 years we have initial progress in nanotechnologylO.

On the other hand progress is becoming swifter @& m

and better tools become common and as the technicall.

community grows. Now are in the position of tryitty
progress from the ancient ‘telega’ haywagon of Irura
Russia (in analogy, conventional matter composites)

514

REFERENCES

Bolonkin, A.A., 1983a. Method of a keeping of a
neutral plasma and installation for it. Russian
Patent Application #3600272/25vw086993, 6 June
1983 (in Russian), Russian PTO.

Bolonkin, A.A., 1983b. Method of transformation
of plasma energy in electric current and instadtati
for it. Russian Patent Application
#3647344/136681, 27 July 1983 (in Russian),
Russian PTO.

Bolonkin, A.A., 2006. Non-Rocket Space Launch
and Flight. Elsevier, London, ISBN: 0080447317,
pp: 468.

Bolonkin, A.A., 2007. New Concepts, lIdeas,
Innovations in Aerospace, Technology and Human
Science. NOVA.]SBN: 9781600217876, pp: 509.
Bolonkin, A.A. and R.B. Cathcart, 2008. Macro-
Projects in Environment and Technology. NOVA.,
ISBN: 13: 9781604569988, pp: 500.

Bolonkin, A.A., 2007. Human Immortality and
Electronic Civilization. 3rd Edn., Lulu, English
Version, pp: 60. $9.9; Russian version 101 pgs,
$9.9. http://www.lulu.consearch “Bolonkin”. Old
vertion is in_http://Bolonkin.narod.ru/p101.htm
Encyclopedia of Physics.
http://www.physicum.narod.ru (in Russiah).

670, 5: 655.

I.K. Kikoin, 1976. Tables of Physical Values.
Reference Book, Moscow, pp: 1006.

Cohen, E.R., D.R. Lide, G.L. Trigg, 2003. AIP
Physics Desk Reference. 3rd Edition, Springer,
ISBN: 0387989730, pp: 888.

Dresselhaus, M.S., 2000. Carbon Nanotubes.
Springer.

Wikipedia, Some background material in this
article is gathered from wikipedia under the
creative commons license. http://wikipedia.org




