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New effects observed in irradiated dense gas—metal systems (e.g. D2—Pd) and the effects of irradiation
of pure dense gases (Hz, D2, He, Xe) 10 MeV) are presented in this paper. The gas-metal systems
were irradiated by braking gamma quanta with threshold energy slightly below 10 MeV and energy of
about 25 MeV (giant dipole nuclear resonance). In all considered cases, the time of irradiation was of
the order of 10° s. The intensity of gamma quanta flux of about 10'* /s, (generated by electron current
of about 20 pA in used accelerators), was also large. Experimental procedures were realized as follows:
gas in room temperature was compressed to high pressure (1-3 kbar) in a beryllium bronze pressure
chamber or in stainless steel high pressure capillary with chosen metal samples inside or without any
samples. Then, the systems were irradiated. In all cases, new objects appeared which contained —
in relatively large amounts — such light elements as C and O, and heavy ones, such as Pb, Bi, Pa,
that were absent before irradiation. At giant dipole nuclear resonance with Pd, V, and other metals,
such unexpected phenomena were also observed as shape changes, “micro-protuberances”, micro objects
of specific element contents and cracks of specimen surfaces. The mechanism of the observed effects
(i.e., the fission-fusion nuclear reactions initiated by gamma irradiation) remains an open problem.
A possible solution, basing on the “trans-nuclear molecule-multinuclear reaction” concept in the case
of carbon-rich objects obtained due to gamma irradiation of the pure dense gaseous helium, is shortly
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described.
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1. Introduction

Studies of hydrogen(deuterium)-metal systems
under high-pressure were conducted many years
ago, in 1964, as part of the collaboration between
Professor R. Wisniewski (Physics Faculty, WUT)
and Professor B. Baranowski (Physical Chemistry
Institute, Polish Academy of Sciences). In par-
ticular, when Wisniewski studied the solubility of
deuterium in the palladium foil using the first in
the world gas Hs high-pressure apparatus (up to
p = 28 kbar) designed by him, a strong explosion
took place. The cause of that explosion could not
be explained by chemical reactions or accumulated
compression energy, which occurred in deuterium
at p = 22 kbar. Therefore, a decision was made to
repeat the experiment using simultaneous v quanta
irradiation in order to obtain the atomic state of
deuterium (to increase its chemical activity).

Such studies were undertaken in 2004, in cooper-
ation with JINR Dubna (Professor A.Yu. Didyk),
with braking -rays irradiation in the energy regime
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up to 10 MeV and up to 30 MeV (before, and in
terms of giant dipole nuclear resonance (GDNR) of
selected metals in the atmosphere of dense gases
such as Hy, D). This appeared to be very novel
because of the synthesis of new micro and macro
objects (that can be used as a basis of the new nan-
otechnology), changes in the shape of the investi-
gated samples and “micro-protuberance” from the
surface with original compositions (that can be gen-
erated by new unknown nuclear-physics reactions).
Subsequent investigations with pure gases Hy, Do,
He, and Xe (of pollution level up to 15 ppm), giv-
ing unexpected results, confirmed the uniqueness of
these studies.

The used high-pressure apparatus was made
of beryllium bronze or of high quality austenitic
stainless steel for reasons of hydrogen brittleness.
Research was conducted, despite adverse circum-
stances (small active cross-sections for probably
nuclear reactions), leading to a formation of new
elements, in the beginning not observed in large
amounts in the research specimens.
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Fig. 1. Simplified model of conducted experi-
ments: (a) at some container, and (b) at expected
giant gaseous object in the cosmos — with or with-
out solid element in the center — irradiated inci-
dentally by proper cosmic « irradiation.
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Fig. 2. Schematic of elements of the high pres-
sure apparatus (DHPC) used in our first experi-
ment: 1 — y-quanta, 2 — closing screw with hole,
3 — reinforcing high pressure chamber body, 4
— Cuop.98Beo.o2 “window” plug, 5 — high pressure
seals, 6 — CuBe2 high pressure chamber, 7 — (hy-
drogen) deuterium under high pressure, 8 — brass
sleeve, 9 — investigated Pd rod, 10 — distance
manganin sleeve, 11 — expected reaction product,
12 — brass screw, 13 — high pressure connecting
capillary, 14 — high pressure valve, strain gauge
pressure sensor and gas filling inlet.
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Analysis of the composition, surfaces and inter-
nal structures of the obtained objects in our exper-
iments was carried out using many methods and
in different laboratories. A simplified model of the
conducted experiments is shown in Fig. 1. The ar-
rows represent a high-energy gamma stream passing
through an inlet port of a pressure shell. The poly-
gon symbol denotes central object changes. The
square symbol, in turn, denotes objects which were
observed inside the chamber. The triangle sym-
bol describes changes in the inner element (red
line) and separates the gas from the pressure shell,
see Fig. la. Similar situations can exist in the cos-
mos for a complex object, like in Fig. 1b, or in spe-
cific giant gaseous systems. It is not excluded that
some other effects observed in our experiment and
described here also occur in cosmic space.

Examples of a transportable high-pressure appa-
ratus used in our experiments and photos of the
electron accelerator Microtron MT 25 located in
N.G. Florov Laboratory for Nuclear Reaction of
JINR, Dubna, are shown in Figs. 2 and 3. In-
tense braking - radiation (obtained using tung-
sten target, thickness 2.5 mm) with electron cur-
rent (10-24 pA), long exposure times (=~ 10° s)
was applied. Almost all experimental systems were
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Fig. 3.

Photos of (a) the electron accelerator (Mi-
crotron MT 25) and (b) HP Laboratory in NCNR
(2014).

prepared in Poland while nearly all irradiation pro-
cedures, effects registration and discussions took
place in different Russian scientific institutions.

Tests on the following systems have been carried
out [1]:

e Simple systems Pd-Dsy, Pd-H; classic type of
high pressure chamber (CTHPC).

e Double system Pd-Re-Ds, finger type HPC
(FTHPC), GDNR.

e Double systems Al-YMny—Do,
FTHPC, GDNR.

e Complex system Al-YMny—Al-YMny—Cu-
SS-Ds, FTHPC, GDNR.

e Complex system Sn-Mo-Fe-Ni-Bi-Ta—Cu-
H,, CTHPC.

e Pure helium, CTHPC.

e Pure  hydrogen,
CTHPC [2].

e Mixture of He-Ds
CTHPC [3].

e Simple system Hy—Pd with gamma and elec-
tron irradiations (Dubna Oscillations [1]).

e Mixture of He-Dy with electrons of 10 MeV
energy [4].

V*CU*DQ y

deuterium, xenon,

(about 50/50 wt%),

In this review, the gamma irradiation investiga-
tions in metal-dense gas systems are presented on
the example of Pd-Ds, Pd-Hs (10 MeV), Pd-Re-
D2 (24 MeV), and in pure dense gases — on the
examples of Hy, Dy as well as He and Xe (10 MeV).

2. Effects observed in Dy and Pd

Information presented here was based on the first
experiment [1], i.e., on the irradiation process of
a Pd-D, system under pressure of gaseous deu-
terium of about 3 kbar. During the whole time
of deuterium HPC (DHPC) exposure to y-quanta
t /2 2.22 x 10* s, the average current of the electron
beam was ~ 7 pA. The total number of neutrons
n and protons p produced by y-quanta per experi-
ment was Nyip = 3.23 x 10'°. During the irradia-
tion by y-quanta, the DHPC was cooled by a flux
of compressed air at temperature ~ 20°C, neverthe-
less, the temperature of the DHPC external surface
significantly exceeded 100°C.
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Fig. 4. Photos show: (a) the brass screw with the
synthesized novel object (SNO), (b) “volcano” im-
age with the SNO made by scanning electron mi-
croscopy, (c¢) the Pd-rod specimen before and af-
ter irradiation — black surface view — which was
close to SNO, (d) example of generation of heavy
elements on Pd-Ds—y irradiation (left) and on the
black Pd surface (right). The mean value of ele-
ments in two measure points, rich with Pb, is as
follows: g2Pb — 47%, 160 — 20%, 20Cu — 15%,
30Zn — 9% and 46Pd — only 8%.

Prior to the opening of the DHPC, some hold-up
time aimed to decrease induced activity was nec-
essary. The Pd rod with the external initial di-
ameter of 3.8 mm was found to be wedged due
to its increased overall dimensions inside the brass
sleeve with the inside diameter d = 4 mm. Af-
ter three days, the palladium specimen decreased in
size and was easily extracted. A relative diameter
change, %2 x 100% = 5%, was caused by other than
the normal volume change related to beta phase ap-
pearance in the PdH,(D,) system.

On the flat inside surface of the brass screw
(see Fig. 2, element 12), a synthesized novel ob-
ject (SNO) — informally called “Annavite” — was
discovered. The optical and scanning electron mi-
croscopy (SEM) images of this object are presented
in Fig. 4a and b. Because of high value of dielectric
permeability, the surfaces of the SNO object and
brass screw were covered with a thin gold layer of
thickness up to 1000 A.

Element compositions x (given in wt%) in many
points of the experimental set after irradiation
were determined. For example, a given element
composition on the top of the SNO object for four
measured points (1, 2, 3, 4) seen in Fig. 4b is:

1: C%(26.81%), Mg'2(0.44%), A1*3(5.27%),
0%(37.78%), K'Y (1.7%), Ca?’(0.31%),
Ti%?(13.17(%), Fe?6(0.31%), Cu?*(1.17%),
Zn3°(0.67%), Au™(5.49%);

: C%(50.5%),  08(38.43%), Mg'?(1.62%),
Sil4(2.92%), Ti??(0.32%), Zn3°(0.81%),
Au™(5.39%);
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3: C%(38.51%), 0%(26.35%), Mg!2(0.74%),
AI'3(4.81%), Sit4(7.36%), CI1'7(0.27%),
KY¥(1.76%), Ti*?(9.73%), Cu?(0.7%),
Zn3°(0.83%), Au™(8.93%);

4: C%(56.69%), 0%(30.39%), Mg'?(1.7%),
AI'3(0.89%), Si'4(4.03%), K'(0.28%),
Ti?2(2.54%), Zn3°(0.67%), Au™(2.81%).

The surface studies of both Pd rods were car-
ried out before and after irradiation. The dark sur-
face object of the irradiated Pd-rod edge, which was
close to SNO, is presented in Fig. 4c.

The example of element analysis of the Pd-rod
edge (given in wt%) of seven measured points is as
follows:

1: O%(14.64%),
Ca?°(0.711%),
Zn3°(3.81%),

Sil4(0.65%),

Ti%?2(1.38%),

Pd*6(25.66%);

2: 08(22.76%), Al'3(3.37%), Si'*(3.4%),
K'9(0.54%), Ti??(11.61%), Cu?°(31.20%),
Zn3°(10.41%), Pd*¢(10.71%).

A very specific situation, i.e., a large amount of Pb
element, is shown in Fig. 4d.

The entire Pd-rod object turned into an inhomo-
geneous one which is composed of separate clusters
with different element compositions.

In the main part of SNO, the following content of
elements (in wt%) can be determined:

C5(25.08%), 08(35.60%), Na'l(0.78%),
Mg!2(1.77%), A1*3(4.88%), Si'®(5.41%),
K'(1.51%), Ti**(13.07%), Cu?*(1.44%),
Zn3°(0.47%), Au™(7.60%).

SNO presented a mixed system of four phases:
TiOgy — titanium dioxide, Pd; 5Dy — deuteride
palladium, SiTiO-like titanium quartz phase and
about 30% of amorphous phase.

Results of ~-ray irradiation in the hydrogen high
pressure chamber (HHPC), filled up with molecu-
lar Hy under pressure p = 0.5 kbar with a Pd rod
inside, appeared very interesting, although the sit-
uation in the system of Pd—Dy—y seems to be com-
pletely different. We have obtained many small ob-
jects there and one — model — not bonded to any
part of the system (see Fig. 5).

S16(1.08%),
Cu?(8.29%),

3. Metal composition changes
in D, system

The experiments carried out by the authors
showed the extraordinary efficiency of the nu-
clear processes taking place and the accompanying
physical-chemical processes, which significantly ex-
ceed the efficiency of the phenomena observed at
a maximum 7 energy of 10 MeV. All these is re-
lated to the mechanisms accompanying the GDNR
of the exposed nuclei.
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Fig. 5. A large-dimension colored solid object, in-
formally called Tevilkite (1.50 x 0.75 mm), and its
element content.

We announced these results at the 42nd Congress
of Polish Physicists in Poznan [5]. We will not
comment here on the reaction of the Polish physi-
cists’ community. We only cite characteristic, dis-
tinctive, effects, namely the change of dimensions
and shapes of irradiated samples, total changes in
chemical composition, formation of material discon-
tinuity, “micro-protuberance” with specific compo-
sitions, small crystals or coating of large sample sur-
faces, e.g. titanium. At this stage of our research,
we are not trying to interpret the observed phenom-
ena more deeply. In these tests, FTCPC apparatus
was used in which the high pressure chamber was
a capillary made of SS steel with a small internal
diameter. Therefore, the test samples were regular
cylinders (wire fragments) in addition to the YMny
sample, which was a monocrystal with fairly regular
geometric forms.

Palladium specimen (99.96%, in the shape of
a rod of diameter 1 mm and length 111 mm) and
three rhenium specimens (99.97%, three rods of
diameter 1 mm and length 13, 25, and 33 mm)
were placed in the capillary type DHPC under
the pressure of gaseous deuterium of ~ 3.0 kbar.
In this experiment, irradiation by 7y-quanta with
the threshold energy 23 MeV was carried out dur-
ing 19.5 h (t = 7 x 10% s) at the average electron
beam current 11-12 pA, and frequency in the range
of 0.5-0.7x10™ s~ 1.

Before opening the DHPC, the chamber pressure
was measured to be 2860 bar, so a definite jump
down of pressure was noted. The palladium wire
and three rhenium specimens placed in the chamber
could be extracted three days later, after deuterium
desorption. The specimens, like the DHPC itself,
proved to be highly activated, which did not per-
mit X-ray microelement analysis to be performed

Fig. 6. SEM images of the left ends, i.e., (a) and
(c), and the right ends, i.e., (b) and (d), of the
Pd rod and of the Re rod, respectively. Left —
a place of entry of y-quanta. Right — in reverse
side. Both specimens are shown after irradiation at
GNDR condition in Dy gas.

even after a long period allowed with the aim of de-
creasing the induced activity: four months for the
palladium specimens and over eight months for the
rhenium ones.

In Fig. 6, SEM images show places of entry
and exit of y-quanta for palladium and rhenium.
As seen, the right edge of the Pd specimen (Fig. 6b)
has undergone particularly considerable changes,
namely the formation of an elongated part tapering
towards the end from 1 mm to 0.46 mm in diam-
eter with a strongly changed (eroded) frontal edge
about 1000 pm wide. At both the left (Fig. 6¢)
and right (Fig. 6d) ends of the Re wire, one can ob-
serve congealed blowouts from the surfaces which
are smaller-scale and inhomogeneous in shape.

Figure 7 shows, as an example, SEM images of
the crack and small crystals on the side surface of
the palladium wire. Using the notation  — (point
11/point 12) in wt%, where z is the element con-
centration, the x data can be determined for the
microcrystal and bottom of the crack. Thus, ele-
ment concentration data are as follows:

O — (72.1/55.1)%, Na — (1.0/0)%,

Al — (0.6/0.1)%,  Si— (0/26.9)%,

S— (0.2/1.0)%,  Cl— (0.1/0.9)%,
K — (58/1.3)%, Ca— (0/1.8)%,

Mn — (0.6/0.8), TFe — (0.8/2.3)%,
Ni — (0/0.3)%,  Zn— (0/0.3)%,

Pd — (12.2/8.4)%, Re — (6.6/0)%,

Pt — (0/0.2)%.

4. Effects of “micro-protuberances”
on V, Cu, and Al surfaces

These effects, observed at GDNR, are demon-
strated in the case of irradiation of a system con-
sisting of V-Cu and Al-YMny metallic specimens,
see photographs in Fig. 8.
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Fig. 7. SEM images of the crack (left part,
point 11) and small crystals (right part, point 12)
on the side surface of the palladium wire.

Fig. 8. Micro-protuberances and their element
contents. For simplicity of notation, the weight
% content was omitted. At starting point:
V(99.999%) > C(23), O(7), Mg(1), Al(64), V(1),
Cu(4) (in point denoted by =*); Cu(99.999%)>
C(24.0), O(5.8), Mg(1.2), Al(31.6), Si(1.2), Cu(1.9),
Mn(20.6), Y13.9 (in point no. 19); A1(99.999%)>

C(24.9), O(8.1), Na(6.09), Mg(0.70), Al(18.2),
Si(0.43), P(0.27), S(1.02), Cl(20.4), K(8.46),
Ca(1.64), Fe(0.38), Cu(0.79) (in *).

Some divagations: our experiment of irradiation
was a long-time process (several hours). Does pro-
tuberance take place in a short-time process (some
picoseconds) in the form of complicated nuclear, lo-
cal explosion (not a chemical energy source) in time
typical for nuclear reactions or rise during the entire
time of experiment?

5. Structures and substances synthesis
in He, Dy, H,, Xe system

Due to some doubts of nuclear physicists concern-
ing our results with Do—Me systems, the analogous
studies investigating the feasibility of nuclear reac-
tions were carried out in modified high-pressure hy-
drogen chambers (see Fig. 9). These were made
with pure gas without any metallic samples inside,
under irradiation with 10 MeV braking v-rays.
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Fig. 9. Schematic of elements of the modified high
pressure chamber: 1 — y-quanta stream, 2 — clos-
ing screw (CuBe2), 3 — reinforcing SS high pressure
chamber body, 4 — CuBe2 “window—plug” (58°/60°
cones), 5 — places where mainly synthesized el-
ements were observed, 6 — CuBe2 high pressure
chamber, 7 — helium under high pressure, 8 — pure
Cu sleeve, 9 — expected reaction product on pure
Cu plug, 10 — temperature measurement, 11 —
high pressure.

The goal of this part of the paper is to present
results on the synthesis of chemical elements under
irradiation of dense molecular Hy, Dy and atomic
He and Xe gases, in the absence of metallic sam-
ples, with 7-rays of energies near 10 MeV. These
studies have led mainly to the formation of consid-
erably large particles due to nuclei-physics-chemical
reactions.

5.1. Mixture of He-D5 after irradiation by
electrons with energy of 10 MeV

During electron irradiation, with electron cur-
rent of 20 mA, a quick — linearly in time — in-
creasing pressure process was noted. When pres-
sure attained a dangerous value (from 200 MPa)
above 400 MPa and calculated temperature (above
330°C) after time irradiation of about 29 min, the
process was stopped. Surprisingly, the pressure, af-
ter about 2 h, has attained a value which was close
to normal. After demounting the pressure chamber,
a serious destruction of the packing system (mainly
the conical surface of element 4 in Fig. 9) was noted.
We hope that, when the extraordinary times of the
COVID-19 pandemic are over, this problem will be
explained.

5.2. HHPC filled with hydrogen under p = 1 kbar

Such a pressure value of the order of p = 1 kbar
allows to obtain the atomic concentration of hy-
drogen ny =~ 2.952 x 10?2 at.H/cm? at its density
pr =~ 0.0494 g/cm? [1], where only a manganin foil
was placed in the HHPC chamber and there was no
Pd rod inside). The chamber irradiation was carried
out during 14 h (5.04 x 10* s). The electron beam
energy was equal to 9.7 MeV at the average cur-
rent of 20-21 uA. During the opening of the HHPC,
it spilled out eight small particles about 1 mm in
size. Some of them were dark, and the remaining
ones were of light color. When photographed with
a special tool, all of the particles turned out to be
transparent.
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Fig. 10.

Photos of the “dark” (a) and “light” (b)
particles obtained in the Hs gas experiment with
a size of about 700 pm to 600 pm.

The photos in Fig. 10 obtained using a special
photomicrography tool show the “dark” (a) and
“light” (b) particles at about the same scale.

The element compositions were measured in the
region pointed by * (for a dark particle). The col-
lected data contain only light elements such as gC,
7NT, 80, oF'1, 10Net, 11Na, 12Mg, 13Al, 1451, 15P,
165, 17ClL, 18Art, 19K, 50Ca, and a heavier metal
29Cu. Here, a series of elements with a nucleus
charge is changed by AZ = 1 from Z = 6 (car-
bon) to Z = 20 (calcium), where the volatile ele-
ments 7NT, oF1, 19Ne?, 18ArT were not detected.
Note that they could not have formed any chemical
compounds. The same effect refers to the elements
which are lighter than carbon and have a nucleus
charge Z < 6, i.e., 1D, oHe, 35Li, 4Be and 5B. In
fact, they cannot be registered by an X-ray micro-
probe spectrometer.

5.3. Dense deuterium in DHPC
under action of ~y-rays

As shown in Fig. 9a, the modified high pressure
chamber was also used for the deuterium experi-
ment where initially p = 2.2 kbar and a relative
deuterium purity is ~ 1076 [1]. The experiment
was repeated under p = 3.05 kbar with element 8
(see Fig. 9) made of beryllium bronze.

The modification of the DHPC consisted in the
replacement of the viton sealing with the metal-to-
metal one (beryllium bronze CuBe2). This allowed
to limit the chemical elements inside the high pres-
sure chambers filled with gases Hs, Do and He only
to Cu and Be. The initial pressure was constant
before irradiation during two weeks. The atomic
density np, = 2.1 x 10?2 mol D/cm?® and the mass
density pp, = 0.13 g/cm? [1]. The integrated elec-
tron dose at the target was ~ 2.5 x 10*%¢~ during
the whole experiment. After the irradiation pro-
cedure, the pressure in the chamber remained con-
stant during one month, so the leakage of gas was
not observed.

The irradiation time was t = 1.76 x 10° s at
the electron current 20-21 pA. During the irradi-
ation at the stationary state due to growing tem-
perature, an increase of deuterium pressure in the
chamber was noted from initial py ~ 2.085 kbar at
To = 293 K t0 pstat = 2.697 kbar at Tyiay = 343 K.
This means the increase “by jump” Ap ~ 612 bar.

443

Small dimension minerals obtained in the

Fig. 11.
case of pure deuterium + irradiation [1]: (a) objects
rich in carbon (57 at.%) with typical complex ge-
ometry, (b) objects rich in oxygen (66 at.%), with
typical compact geometry.

Temperature Ty, was measured at the surface of
the pressure chamber made of beryllium bronze (see
Fig. 9, position 10). inside the protecting sleeve
made of stainless steel.

Taking into consideration the known ideal
gases rule, the calculated pressure should be
Peale = 2.441 kbar.

Thus, the pressure change ought to be
Apeal = Peale — Po = 356 bar, as opposed to direct
measurement yielding Appeas = 612 bar. In this sit-
uation, we can suppose that the temperature inside
the beryllium bronze chamber was higher, attain-
ing the value Tyat, cal = PstatTo/Po ~ 379 K. This
means that it was 36 K higher. The interpretation
of this difference is based on the supposition that
some nuclear reactions took place during our ex-
periment. It should be noted that in the case of the
experiment with hydrogen, the calculated growth
of pressure during the irradiation was in proper re-
lation to the temperature measured at the surface
of the pressure chamber made of beryllium bronze
(see Fig. 9, element 6).

An accurate SEM and XRMPA observation of the
inner surface of the high pressure chamber and in-
ner surface of the split sleeve and closing element
revealed 26 different objects which are described in
a preprint published by the Joint Institute of Nu-
clear Research. Here, we will describe only the most
interesting and representative results which can be
interpreted.

As mentioned above, many different large parti-
cles were found after the irradiation. Here, we are
going to present only two typical ones. One particle,
with a large amount of carbon and of a rather non-
regular shape, is shown in Fig. 11a. Another parti-
cle, with a large amount of oxygen and of a rather
regular shape, is shown in Fig. 11b.

5.4. Dense He; in DHPC under v-rays

Upon opening the chamber, black foils with re-
inforcing needles were observed at the junction of
the entrance window and reaction chamber (see
Fig. 9, element 5). Part of the needles protruded
from the foils as lengthy white rods of uniform
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Fig. 12. (a) Illustration of the performed exper-
iments with helium carried out using almost the
same gamma irradiation procedure. Squares and
the red line represent the first experiment data
(p = 1.1 kbar); stars and the dotted line correspond
to the second experiment (p = 3 kbar). (b) One of
the largest objects obtained in the first experiment
and (c) a bottom part of the photo of a specimen
fragment using the polarized light method (cooper-
ation with Professor M. Szafran, the Chemical Fac-
ulty, WUT).

thickness. The foils were then placed on a clean
sheet of (tracing) paper. In the place where
the black foils were found, the tracing paper was
soaked with exudation from the foils. Such exu-
dation resembled synthetic oil or liquid hydrocar-
bons. In Fig. 12, the photos obtained using a spe-
cial device for photomicrography show an array of
round black foils which acquired this shape due to
the cylindrical symmetry of the reaction chamber’s
entrance window. Using the element compositions
measured at some points, it was possible to deter-
mine some regularities with the help of their mean
values (see Fig. 12).

In the second helium experiment, we observed an-
other kind of object, namely the main products of
synthesis of similar chemical content that covered
the inner surface of the split sleeve surface. This
experiment is described in [1] and here only some
most interesting and representative facts are con-
sidered.

Figure 12 summarizes the element compositions
measured for different objects. The curves are given
for two experiments with account of the mean val-
ues for the element compositions obtained using the
MPRA method. The presented curves are different
but have a similar character, i.e., a regular decreas-
ing tendency of atomic concentration with a rising
atomic number.
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All of the synthesized particles here are the
largest objects which have dielectric properties. Ac-
cording to the X-ray structural analysis, these par-
ticles have amorphous structures with a complex
hydrocarbon composition that is absent in the ref-
erence library of the X-ray analysis. Due to its
importance and for the purpose of greater reliabil-
ity of the data, the structure of synthesized par-
ticles was analyzed using microscopes and X-ray
micro-analyzers at two independent analytical cen-
ters. The mechanical properties of the large par-
ticles were not investigated. But there is a most
intriguing problem with the electrical properties of
the carbon-based structures which we obtained dur-
ing all helium experiments. The latest measure-
ments of the object presented in Fig. 12 (in (b) up-
per corner) [1] have shown a very large electrical
resistivity p = 10'° 4/Qm, relative dielectric con-
stant &, = 34, low density d = (1.2 +0.2) g/cm?,
large paramagnetic properties, having main chemi-
cal content C(62%), O(31%), Mn(3%). The struc-
ture is an open problem. In the compression probe,
we have noted its micro elastic-brittle state with
strength of 10 MPa (approximate value) and tem-
perature stability below 400°C.

5.5. Production of “foreign” chemical elements
in condensed gases with LENR mechanism

LENR interpretation can be used for dense gases
upon irradiation by v quanta [1]. As a result of
this ionization of dense matter, in local regions,
stable, electron-ion formations — the formation of
“capsules” — are observed with a strong magnetic
field B inside. “Capsules” contain a large quan-
tity of atoms inside. The linear size of a “cap-
sule” is estimated as 1077 cm < L < 1073 cm [1].
LENR interpretation is made just for those “cap-
sules”. The theory of this process is described more
widely in [3] as Mishinsky’s effect, which is illus-
trated in Figs. 13 and 14.

In order to make investigation by Scherrer’s pow-
der method, it was necessary to prepare the proper
powder of the probe. In the beginning, the powder-
ing process seems to be normal, but at the end of the
process a certain problem occurs. Some amounts of
a coal phase named polyynes may exist in the mate-
rial. The polymer character of the rest material was

(a) (b)

+ = > +(@| »
Orthohelium  Transmolecule 8Be Transmolecule 2C
Fig. 13. Formation of transmolecules ®*Be and **C

from ortho-helium “He [1].



The 100 years anniversary of the Polish Physical Society — the APPA Originators

100 5

Concentrations, at. %

0,14

0,01 4

T T T T T T T T T T T
4 6 8 10 12 14 16218 20 22 24 26 28 30

Fig. 14. Transformation of transmolecules
(ne*He) with helium, proton, or neutron emission.
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Fig. 15. Examples of generated particles of com-

plicated chemical content after Xe irradiation.

observed. Lastly, the obtained pictures also sug-
gest abnormal properties of obtained objects being
a multiphase system because of physical and chem-
ical reactions which are complicated in time and
in places. Also, the possibility that the obtained
compounds have even small organic substances in
graphite-like objects will have a large meaning in
cosmos deliberations.

Firstly, we have obtained, in simple laboratory
conditions, the possibility of a production of car-
bon elements from dense gaseous helium, using
only proper 7y-quanta irradiation (without energy
effect). Reaction 3 >'?C plays a fundamental
role in giant stars energy production (in conditions
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of several Mbar pressure and several millions °C
of temperature, with energy effect, thanks to —
predicted by Hoyle — excited 2C state equal to
E* = 7.656 MeV). Our results pointed out only
some additional possibilities (conditions which may
occur in the cosmos) for obtaining more heavy ele-
ments as O, C, Mg, up to Pb from He or from other
light gases, too. A more advanced theory of LENR
has been presented lately by Mishinsky in his paper
entitled “Towards a New Paradigm” [6]. Our inves-
tigations — as in the title, started in 2004 — had
significant meaning here.

5.6. Dense Xe in XeHPC
under action of y-rays

Experiments performed [2] with dense Xe gave
similar results. Examples of generated macroparti-
cles are shown in Fig. 15.

6. Summary

The importance of our research, from the point of
view of physical theories, is the justification of the
formation of additional elements, e.g., Pb to pro-
tactinium and curium inclusive and new physical
objects. From the point of view of applications,
these are the foundations of new nano-, micro-,
and macrotechnologies of new objects and elements,
e.g., rare earths or maybe gold.

We are grateful to Professor G.V. Mishinsky
for his full theoretical study (LENR) of pure He
(“burned” on C, O,...). Investigation of the He-Dy
system seems to confirm his theory [3]. A situa-
tion similar to our experiments (but at very high
temperatures and pressures) has taken place in
space (see works by Hoyle). Studies conducted by
Zukowska (Faculty of Chemical Technology, WUT)
have shown the presence — in trace amounts — of
organic compounds in our facilities, and this can
already have cosmological significance. More prac-
tical effects, mentioned above, should result in the
form of a continuation of research presented here.
In our experiments with metals, in their surface lay-
ers, some amounts of MeD,, or MeH,., for sure, were
composed. It is also worth noting that considerable
interest from organizers of conferences on materials
science, nanotechnologies and related subjects has
lately been noted, see [7].
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