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MeToAabl onTMMU3auum SaepHOro CUHTesa B
KpUCcTannm4yeCKux MULLEHAX
(1981-2013...Bbicoukun B.U., KyabmuH P.H.)
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Notes on the Prehistory of LENR

Break-even controlled fusion reaction in crystalline targets

V. I. Vysotskii and R. N. Kuz’'min
{Submitted April 24, 1981)
Pis’'ma Zh. Tekh. Fiz. 7, 981-985 (August 26, 1981)

PACS numbers: 28.50.Re, 61.80.Mk, 61.80.Jh

The common assertion that a controlled nuclear
fusion reaction with a net energy yield cannot be achieved
by bombarding a target with a fast particle beam is usually
based on the vanishingly small value of on/oe ~ 1078, the
ratio of the fusion cross section oy, to the cross section
for ionization and radiation losses, 0,. A more system-—
atic analysis leads to a fundamentally different estimate,
as we will show here by deriving a condition for a break-
even fusion reaction in an "ordinary" medium (i.e., not a
plasma).

The number of particles of an acecelerated beam of in-
tensity ¢ which undergo fusion reactions in a thin siab
Az of a target of density n, is

ag,=Je, n,A2.

Energy-absorption mechanisms competing with the
fusion reaction are the excitation and ionization of the
target atoms, with typical cross sections g ~ 1071 cm?
for the outer electrons and oe ~ 10723 cm? for the inner
electrons of elements of intermediate weight., Since the
incident particle loses an energy 6E ~ Ejon,exc ~ 1-10
eV in each such interaction, the number of successive
collisions involving ionization and excitation of target
atoms which is required to remove a particle from the
picture, i.e., to reduce its energy to a level too low to
cause any further fusion reactions, is AE/6E, where AE
is the energy interval around the optimum particle energy
E,y in which op(E) is at its greatest, The change in the
beam intensity resulting from the loss of particles which
are slowed in the medium is thus

A_;f:.)e"n‘(a‘f/aﬁ“)az.

The condition for a reaction with a net energy yield is
therefore

(aTyrade)fo< aduky

422 Sov. Tech. Phys. Lett. 7(8), August 1981
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and for the normalized parameters J =1, n,=1, Az =1
this condition can be written

B=(6,+ CEEE)E <6 F, 25,

Here E, is the energy released in each fusion reaction,
For the optimum reaction D + T, with E; =~ 17.6 MeV, ‘_'

E, ~ 130 keV, AE =~ 60 keV, o*®* ~ 5.10724 cm?, we fi)

the reduced absorbed power density to be Py =~ 2+ (1073
1071 ev/(cm?.s). Comparison of Py and P, reveals th
the contrary of the necessary condition in (1) always hg
P, > P,. At the same time, estimates show that the rati
0n/0e is not negligibly small, as implied by a directio

comparison of the cross sections. The fact that Py !.:g
are not greatly different raises the hope that events,:':’n!
be arranged to satisfy condition (1) by making use of
tain real physical effects, In particular, it follows fron
(1) that if the ratio a'u/u'e could be increased by a fac
of 3-30 a net energy yield could be achieved with an :
celerated beam,

We will now show that this change can indeed
ranged by bombarding a crystalline target with part
moving at a kinetic energy higher than the potential
riers in the crystal, The use of the channeled moti
high-energy deuterons, in contrast, would result in
crease in the ratio o,/0e, because channeled pa.l‘}i
move predominantly in the regions between atomi
where the density of outer electrons is substantia
density of nuclei is zero,

Let us assume that a deuteron is incide
plane. The solution of the Schrodinger equa

two-dimensional motion of this deuteron in
given in the semiclassical approximation by
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OucTaHUMOHHOE ynpaBneHue BeposiTHOCTLI), CKOPOCThLIO U
aHU3oTponuen raMmma-pacnaga sigep

Bbicoukuu B.U., KyabMmuH P.H., KopHunosa A.A.(1984-2013 )
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Controlled spontaneous nuclear 9 decay: Theory of controlled excited and radioactive
nuclei y decay

Vladimir I. Vysotski
Kiev Shevchenko University, Radiophyvsical Faculty, 252033, Kiev, Ukraine
(Received 16 June 1997)

A general theory of controlling and changing the spontaneous nuclear v decay 1s proposed. The phenomenon
of nuclear decay controlling 15 a result of the interaction of the excited nucleus with zero-energy electromag-
netic modes, which in turn interact with the controlling screen. In the general case the spontaneous decay
probability with the presence of adjacent material bodies always differs from the corresponding probability for
free space. It 15 shown for the first tume that the decay parameters greatly depend on the sign and magnitude of
the radiation shift (radiation correction) of the resonance level position (nuclear analog of the Lamb shift for
atom electrons). This shift 15 determined by processes of nucleus interaction with all zero-energy electromag-
netic field modes (the lowest by energy or ground). It was shown that the resonant screen effect in all cases
appears to be more significant than for the nonresonant one. The most influence on the nucleus spontaneous
decay process will be realized in the case when the modes of the electromagnetic field in the zero-energy state,
which interact with the nucleus, occur to be mutually synchromized. For this case the radiative lifetime mav be
increased by many orders of magnitude. [S0556-2813(98)03606-1]

PACS number(s): 23 20 Nx. 23.20Lv. 21.10.Tg, 24.10.—1

L INTRODUCTION IN THE GENERAL PROBLEM The problem becomes very complicated when material
OF CONTROLLED SPONTANEOUS y DECAY bodies exist in the surrounding space. In this case an ad-
OF EXCITED NUCLEI equate solution requires one to consider simultaneously at
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TpaHcmyTauusa Ha ocHoBe LENR ctabunbHbIX n
paAnoaKTUBHbIX U3OTOMNOB B OMONMOrM4YecKux cuctemax

Bbicoukun B.U., Kopunnosa A.A.(1993-2021...)
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Fig.1 The scheme of experiment. o - - - v (mmes)
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Transmutation of radioactive isotopes and reactor waste

Lal 40

Yt

0 500

1000

1500  E,KeV

| Q(t)/Q(0+ _'{_

.4._._._.+._._._.+._._._+‘._._._+.

Qcontrol ad Qeyiryres for the Co® isotope in control
cuvettes and in cuvettes containing MCT granules

NS

[ N
. . - TR

L Time of internal adaptation "\::~

of the microbial synthrophic

r association to the action of
irradiation .,

Qeontrol — natural decay of Ba'*’

| | Qeutures - decrease of activity of Ba'*
140 . . ;

and La ™ isotopes in experiments ob

L | transmutation

uLa'“ in control experiments
oy
~~+
. Seae
. ~< \+~
B +~

0 5 10 15

Accelerated

20 25

transmutation of
radioactive isotope

Ba140

Bal40 + C12 = Sm152

Anaerobic syntrophic association
"Microbial catalvst-transmutator" (MCT eranules)

Vbl

MCT || MCT ||MCT || MCT || MCT |{MCT ||Control 1}J|Control 2

H0 H>0 H20 H,0 H,0 H,0 MCT

e e e e et | cs' H:0 H>0

KCl ||CacOs|| NaCl][FesOs||mesos]| P cs'’ cs'Y
137 :

Periodic measurement of Cs ' isotope activity.

)/Q‘(O) J/‘ Cs" without MCT (control), T ~ 30 years {

Activity, Q(t

i,
&

___________ [ [y S R
- 4

i

Cs"Y + MCT+KCl
* ~ 10 years

AN | X3 ~-

..\.

"1 ¢+ MCT+NaCl [/
__| T ~ 480 days
,,,,,,,,,,,,,, Cs"¥ 7+ MCT -
T* ~ 380 days R
—————————————— - Cs"HMCT +CaCO; 17/~
T ~ 310 days t, days
0 5 10 15 20 25 30 35 40 45

Cs-137 activity, %

100\
95

- o
Control without microcultures

90 4
85

AN

a)

80 4
75
70

4
__time, days

0

15 20

Cs-137 activity (concentration),

100\
90 \

h)

—

time, days

15 20

Accelerated transmutation of radioactive isotope
Cs137 in microbiological syntrophic association

Csl137 + p =Bal38




Correlated coherent states of particles and Schrodinger-Robertson
uncertainty relation (1930)

In 1930, Schrodinger and Robertson independently generalized the Heisenberg
idea of the quantum-mechanical uncertainty of different dynamical quantities
A and B for the case of mutual coherence of the particle states corresponding
to each energy level of quantized states and received the more universal
condition called the Schrodinger--Robertson uncertainty relation

O AGB > |< AB >| | I |_ I, r= Om . coefficient of correlation
41— 1) o0,

S {AA, AB} > (< AB >+ <BA>) o A-_ B -cross dispersion
2 2 of A and B

Spoq > _h /0 k. —#h/J1_r2 -cffective Planck constant
- = ett /<o Mheff —

h
2N1-r°
{<gp>+<pg> }

F =
2J< PP >< >

; oBEot=nh /2



Formation of non-stationary potential wells in growing biological objects
(the possible place of CCS formation and LENR realization)

Mitochendrion

Pore in cell membrane

Cell division and cell collisions

Vysotskii V.1.,
Kornilova A.A.,
Smirnov 1.V.

~ Applied

biophysics of
activated water,
World Scientific
Publishing, 2009



DNA replication
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RUSSIAN AGENGY Patents on
FOR PATENTS AND TRADEMARKS . .
biotransmutation
(12) ABSTRACT OF INVENTION
{(21), (22) Application. 85100839/25, 18.01.1985 (71) Applicant:
Tovarishchestvo s ogranichennoj
(46) Date of publication: 10.01.1996 otvetstvennostiju Nauchno-proizvodstvennoe

ob“edinenie “Infemshapis m—m @——. o - - -

(72) Inventor: Vylotskij Vil
Kornilova A.A.,famojlenko LL

(73) Proprietor:
Tovarishchestvl} s ogranichennoj
otvetstvennost'fi Nauchno-proizvodstvennoe
ob"edinenie 'Inler-Nart'

(54) METHOD FOR PRODUCING STABLE ISOTOPES DUE TO NUCLEAR T SMUTATION, SUCH AS
LOW-TEMPERATURE NUCLEAR FUSION OF ELEMENTS IN MICROBIOLOGYCAL CULTURES

(57) Abstract: on heavy walerlbase. Nutrient medium is

FIELD: nuclear physics. SUBSTANCE: doped with outside isolopes whose reaction
microorganism cells growing in  nutrient resulls in nonsif§ble isolopes deficient for
medium deficient in respect to target nutrient medium Which decay in the end and
isotope (target isotopes) are subjected to form target stabli isotopes. Improved speed
action of factors enhancing failure of of formation of stable isotopes. EFFECT:
interatomic binding and causing enlarged number and types of isotopes
concentration of free atoms or ions of produced. 5 ¢l i

hydrogen isotopes. Nutrient medium is formed



floepHble peakuum B MOPCKOU GMoreonoruum It should be noted that

usually the standard
ratio of 1sotopes

Fe>* (5.845%), Fe>°
(91.754%) and Fe>’
(2.119%)

1s observed with very
high accuracy both on
Earth and in space.

Na* + P! = Fe>*,
Bo Bcex (6e3 nckntoveHns) obpasuax xeneso-mapraHueBbIX
KOHKpeLMiA BO BCEX TOYKax MMUPOBOro okeaHa bbina Mn> + p = Fe®,
obHapyxeHa HexBaTka Fe®’ no oTHoweHuto k Fe3* n Fed.
Mbl nokasanu, 4To 3TO CBA3aHO C TpaHCMyTaLuMen ¢ y4acTuem Mn> +d = Fe”’
MUKPOOPraHn3mMoB

mobGanbHasa npousBoauTesibHOCTbL MUKpoopraHuamoB (Fe54 n Fe56) bonee
1000 ToHH/ceK (bonble, 4YeM BCe MeTarnsnyprumyeckme saBoabl Mmpa)









The practice of experimental dentistry shows that, despite the fulfillment of
these conditions, processes are often observed leading to catastrophic
destruction of the area of the installed implant, embrittlement of a tooth

adjacent to the implant, and other local tooth destruction.

Reimplantation

Reimplantitis

Eepulis

Implant rejection




BHamux KOHMPOJIbHbIX IKCcnepumernmdax noKAd3dHOo,

Ymo 3Mmu NPoOUECccobl C8A3AHBL C S0EPHOU MPAHCMYmayueil
Ti*® +Ca™® = Mo™

epomoeoii nojiocmu 4dejloeeka ¢ yuacmuem

ecmecmeeHHbIX MUpPpOOpPeaAHU3IMOE,

npucymcmeyrouiux 6 CJarOHE.



Ctumynsauma LENR B yaaneHHbIX MULLEHSX C
MCNOoNb30BaHMEM He3aTyXarLWunx TeMmnepaTypHbIX BOSH

Bbicoukun B.U., KopHunosa A.A.(2013-2021...
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Waves with frequencies @y, = (N+1/2)72 /7, n=0,1,2,...

correspond to the existence of undamped temperature (thermal) waves with a
damping coefficient § = 0!

In this case, the general solution of thermal equation has the form of the
superposition of the forward and backward undamped temperature waves:

T(w OIC)t,xt) %pt exp{( Optt K[X)}-I— B%pt exp{( Optt—I—K\/7X)}

In air Doy © 70...902n+1)MHz, n=0,1,2,..

In water Dot (ny 100(2n+1)GHz
In metals @y, = 10...50(2n+1)THz

The velocity of this waves 1n air at normal conditions i1s

=2Gw = 50...60m / sec



Observation
of long-
distance
thermal
waves at
water
cavitation

V.1.Vysotskii,
A.A Kornilova,
A.O.Vasilenko.
Observation
and
investigation
of X-ray and
thermal effects
at cavitation.
Current
Science, 2015,
v.108, No.4, p.
114-119
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Controlled LENR stimulated by the action of undamped thermal
waves in deuterated titanium

One of the possible application of undamped thermal ways is connected with
direct distant stimulation of nuclear processes (including LENR).

Metal target for water jet

| 5

—Eea g
— | r ------ > (};o

Evolution of cavitating Distant Ti+d Track
bubble in water jet target (loading ~150%) || detectors

For carrying out the alpha-track analysis, a plastic detector made of
polycarbonate (polyallyl diglycol) of the CR-39 type with a density of 1.3 g
/ cm® was used. The thickness of the "TASTRAK®" detector (Track
Analysis Systems Ltd, Bristol, UK) was 1 mm thick. The typical setting of
the experiments corresponded to the location of the detector at a distance of
5 mm from the surface of the target, which was affected by the thermal
wave for a certain time (for example, 20 and 40 min).
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The direction of motion of the alpha particles correlates well with the axial
symmetry of the target end



Distant behind-screen LENR under the action of undamped heat waves

[V.l. Vysotskii, A.A. Kornilova, P.L.Hagelstein, T.B. Krit, S.N.Gaydamaka, M.V.Vysotskyy, JCMNS, v.33, 2020].

Distant behind-screen
Ti+D target (1x0.7cm;
D loading ~150%)

Cavitation chamber Distant thick metal screen

ez s E g SR

Track detector

Water jet Cavitation bubles Undamped thermal waves

For carrying out the alpha-track analysis, a plastic detector made of
polycarbonate (polyallyl diglycol) of the CR-39 type with a density of

1.3 g/ cm® was used. The thickness of the "TASTRAK®" detector (Track
Analysis Systems Ltd, Bristol, UK) was 1 mm thick. The typical setting of
the experiments corresponded to the location of the detector at a distance of
5 mm from the surface of the target, which was affected by the thermal
wave for a certain time (1 or 2 hours).
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