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The apparatus may include a computing device, a EM source
assembly configured to provide electromagnetic radiation, a
magnetic assembly configured to provide a magnetic field in
a signal-generation region, and a guiding device coupled to
the EM source assembly. The guiding device may be con-
figured to guide the electromagnetic radiation provided by
the EM source assembly along a guiding direction and into
the signal-generation region, wherein the magnetic field in
the signal-generation region may be perpendicular to the
guiding direction of the guiding device. The apparatus may
further include a focus area for outputting a gravitational
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APPARATUS, SYSTEM AND METHOD TO
CONTROLLABLY INFLUENCE AT LEAST
ONE OF A RATE OF A CHEMICAL
REACTION, A BIOLOGICAL PROCESS
AND/OR PHASE TRANSITION PROCESSES

RELATED APPLICATION

[0001] This patent arises from a continuation of U.S.
patent application Ser. No. 16/418,707 filed on May 21,
2019. U.S. patent application Ser. No. 16/418,707 is hereby
incorporated herein in its entirety.

FIELD OF THE INVENTION

[0002] Embodiments described herein relate to an appa-
ratus, systems and methods to controllably influence at least
one of a rate of a chemical reaction, a biological process
and/or a phase transition process, and particularly to change
the rate of the at least one chemical reaction, the biological
process and/or the phase transition process.

BACKGROUND

[0003] In conventional methods, chemical reactions are
influenced, e.g. by decreasing the activation energy E, of the
reaction using, for example, catalysts. Other ways include
changing the temperature T, the pressure P and/or the
concentration.

[0004] However, not every reaction has acceptable cata-
lysts. Each individual reaction also requires, e.g., an indi-
vidual selection of catalysts. Furthermore, reactions with
highly pure substances do not allow using catalysts at all.

[0005] Phase transition processes are often found in nature
and widely used to produce materials in different areas of
science and industry, for example metallurgy, pharmaceu-
tics, electronics, food production etc.

[0006] Controlling/influencing a phase transition process,
e.g. the parameters thereof, such as, e.g. a phase ratio or
nucleation conditions, allows to change desired properties of
the final product.

[0007] However, there are technological limitations on,
e.g., how such a phase transition process may be controlled/
influenced.

SUMMARY

[0008] In light of the above, an apparatus, systems as well
as methods to controllably influence at least one of a rate of
a chemical reaction, a biological process and/or a phase
transition process is provided.

[0009] Further aspects, advantages, and features are appar-
ent from the dependent claims, the description, and the
accompanying drawings.

[0010] The present invention provides apparatus, system
and method subject-matter according to the accompanying
independent claims, wherein variations, embodiments and
examples thereof are defined in accompanying dependent
claims.

[0011] An apparatus to influence at least one of a rate of
a chemical reaction, and/or a biological process and/or a
phase transition process is provided, the apparatus com-

prises:
[0012] a computing device,
[0013] an electromagnetic (EM) radiation source

assembly configured to provide electromagnetic radia-
tion,
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[0014] a magnetic assembly configured to provide a
magnetic field in a signal-generation region,

[0015] a guiding device coupled to the EM source
assembly,
[0016] the guiding device being configured to guide the

electromagnetic radiation provided by the EM source
assembly along a guiding direction and into the signal-
generation region,

[0017] wherein the magnetic field in the signal-genera-
tion region being perpendicular to the guiding direction
of the guiding device, and

[0018] a focus area for outputting gravitational radia-
tion generated in the signal-generation region when the
electromagnetic radiation of the EM source assembly
interacts with the magnetic field provided by the mag-
net assembly,

[0019] the focus area being directed to at least partially
cover the at least one chemical reaction, and/or the
biological process and/or the phase transition process.

[0020] Throughout the present disclosure a “chemical
reaction” may be understood as a process leading to a
chemical transformation of one set of chemical substances to
another. This may also include organic reactions.

[0021] For a chemical reaction, not only the substances
(e.g. initial reactants, intermediate products and/or out com-
ing products) involved are of interest, but also the (initial
and/or final) chemical concentration as well as the reaction
rate (e.g. speed at which the reaction occurs), the Tempera-
ture T at which the reaction occurs, the pressure P, as well
as the energy E, or the energy direction (e.g. flow direction)
of the reaction, including also equilibrium cases. All these
parameters may be used to describe or characterize a chemi-
cal reaction and changing these parameters may result in
changing the chemical reaction, e.g. and/or sub-/intermedi-
ate steps thereof.

[0022] Throughout the present disclosure a “phase transi-
tion process” may be understood as a process leading to a
change or transition from one, e.g. thermodynamic, state or
phase such as solid, liquid, gas or plasma to another. Such
transitions may be affected by parameters such as tempera-
ture T, Volume V and/or pressure P or external parameters,
such as for example, phases, phase ratio, diffusion, nucle-
ation conditions, non-ionizing radiation that may result in
changed properties of, e.g. matter after the transition. These
transitions may include transitions from gas to plasma or
vice versa (e.g. recombination, ionization), from gas to
liquid or vice versa (e.g. vaporization, condensation), form
gas to solid or vice versa (e.g. deposition, sublimation), from
solid to liquid or vice versa (e.g. freezing, melting) etc.
[0023] For example, (mineral) crystal formation, e.g. a
process of forming of a crystalline structure from a solution
(liquid), may be regarded as a phase transition process since
a solution (liquid) transitions into a crystal (solid).

[0024] Throughout the present disclosure a “biological
process” may be understood in that it includes a number of
chemical reactions, e.g. two or more. A biological process
may be modulated in its frequency, rate or extent. Examples
for biological processes include growth, e.g. a higher rate of
anabolism than catabolism or (e.g. seed) germination, as
well as homeostasis, cell organization, metabolism (e.g.
rate) and the like.

[0025] Also, biochemical reactions and or biochemical
processes may be influenced, e.g. chemical processes that
occur in (e.g. living) organisms.
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[0026] The term “influence” as used throughout the pres-
ent disclosure may be understood as changing, altering,
modifying, varying, regulating, affecting, adjusting, adapt-
ing, accelerating, decelerating, stopping and/or transforming
a chemical reaction and/or a biological process and/or a
phase transition process. Also, not only the chemical reac-
tion as a whole may be influenced but rather also one or
more of the sub-steps or intermediate steps of the chemical
reaction and/or the biological process, and/or the phase
transition process including selective, targeted or specific
influencing of a certain parameter thereof.

[0027] For example, the rate in which a chemical reaction
occurs may be “influenced” such that the chemical reaction
occurs, for example, faster, i.e. the speed at which the
reaction proceeds is increased. In other situations, it might
be possible to also slow down (or even stop) the reaction
rate, i.e. in certain examples the speed of the chemical
reaction may be decreased.

[0028] The same may apply also for a biological process
and/or biochemical processes.

[0029] For a phase transition process, for example, e.g. the
process of forming a crystalline structure may be influenced
according to the invention, e.g. such that the crystal forma-
tion occurs, e.g. faster, slower, stops etc.

[0030] In this regard, an “influence” according to the
invention and as used throughout the disclosure may also be
understood in resulting in a more homogeneous shape or
distribution, e.g. of the crystals that are formed.

[0031] Chemical reactions may be defined using the
Arrhenius equation:

—Eq 1)

wherein k may be the reaction rate coefficient, e.g. the
frequency of collisions resulting in a reaction, i.e. it quan-
tifies the rate and direction of the reaction (e.g. the speed),
A is a pre-exponential factor, e.g. a constant that may be
selected for a particular chemical reaction which is some-
times referred to as frequency factor, R is the universal gas
constant

R=8314 8"
T 2mol K )

T is the absolute temperature (e.g. in Kelvin K), and E, is the
activation energy (e.g., in the same unit as RT or k;T)
defining the energy that must be provided to, e.g. the
compounds to result in a chemical reaction, when the
Arrhenius equation is alternatively expressed using the
Boltzmann constant as:

“Eg 2)
k= AeksT .

[0032] The units of the pre-exponential factor A may be
identical to those of the rate constant and will vary depend-
ing on the order of the reaction. If the reaction is first order
it may have the units of s™*, and may thus be often called the
frequency factor or attempt frequency of the reaction. Most
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simply, k may be the number of collisions that result in a
reaction per second, A may be the number of collisions
(leading to a reaction or not) per second occurring with the
proper orientation to react and

may be the probability that any given collision will result in
a reaction.

[0033] On the basis of the Arrhenius equation, it can be
seen that a chemical reaction (or a biological process) may
be influenced by changing/varying its parameters, e.g.
increasing/decreasing the temperature T or, e.g., increasing/
decreasing the activation energy E, which will also result in
an increased/decreased rate of chemical reaction.

[0034] One way to do so is to, e.g., decrease the activation
energy E, using catalysts.

[0035] However, the reaction rate k of the Arrhenius
equation may also be influenced using radiation, such as
non-ionizing radiation.

[0036] For example, an increase of a radiation level may
also cause acceleration of the reactions (i.e. similar to an
increase in temperature T) as well as a higher chance of
mutations (e.g. in biological processes), while a decrease of
the radiation level of, e.g. non-ionizing radiation, may lead
to deceleration of the reactions (i.e. similarly to a decrease
in temperature T). The same may apply to parameters in a
phase transition process.

[0037] As such, “influencing a chemical reaction and/or a
biological process” may be understood as providing an
influence by using non-ionizing radiation, which may have
a direct impact on the chemical reaction and/or the biologi-
cal process and/or a phase transition process, e.g. similar to
varying, for example the temperature T or the activation
energy E, the concentration or the pressure p etc. This may
allow, for example, to control the chemical reaction (or one
or more of its sub-steps or intermediate steps) and/or the
biological process as a whole by providing radiation con-
trollably. The same applies to phase transition processes.

[0038] Furthermore, biochemical processes/reactions may
be also influenced by using radiation, e.g. non-ionizing
radiation.

[0039] For a phase transition process, non-ionizing radia-
tion, e.g. gravitational radiation as disclosed herein, may act
as “ripples”, e.g. slightly changing the energy distribution of
atoms and molecules, e.g. during formation. Such a change
may be relatively small but at the point of a transition, e.g.
from liquid to solid, small influences may result in signifi-
cant changes or effects, such as for example in a bubble
chamber for ionized particle tracks visualization.

[0040] As discussed herein, experiments have shown that
influencing at least one of a reaction rate of a chemical
reaction and/or a biological process and/or a phase transition
process according to the invention disclosed herein, may
have a severe impact, for example on a growth rate of plants
and/or a seed germination rate of plants.

[0041] Also, as experiments show that the rate of mineral
crystal formation, e.g. a forming of a crystalline structure
from a solution, may be influenced, e.g. accelerated, decel-
erated and/or made more uniform/homogeneous. The



US 2021/0124084 Al

experiments have been carried out using non-ionizing radia-
tion as discussed in detail throughout this disclosure, e.g.
gravitational radiation.

[0042] At least one chemical reaction may be influenced,
e.g. alone or in connection with a biological process and/or
a phase transition process. At least one biological process
may be influenced, e.g. alone, or in connection with at least
one phase transition process and/or a chemical reaction. A
phase transition process may be influenced, e.g. alone, or in
connection with a chemical reaction and/or a biological
process. At least one of a rate of a chemical reaction and/or
abiological process and/or a phase transition process may be
influenced.

[0043] The apparatus according to the present invention
may be constructed in order to utilize the Gertsenshtein
effect for generating a gravitational signal or gravitational
radiation in the form of a gravitational wave.

[0044] As such, the terms “gravitational signal”, “gravi-
tational wave” and “gravitational radiation” may be used
interchangeably herein.

[0045] In general, the Gertsenshtein effect describes that
light (electromagnetic radiation) in a magnetic field will
produce a gravitational wave or gravitational radiation via
wave resonance. In other words, electromagnetic radiation
and gravitational waves may be coupled.

[0046] According to general relativity, electromagnetic
(EM) and gravitational waves (GW) propagate at the same
speed, are linearly related, and therefore wave resonance
between them is possible.

[0047] The term “EM source assembly” as used through-
out the present disclosure may be understood as a device,
unit or apparatus that includes one or more EM source
devices, (e.g. one or more light sources) that are able or
configured to provide or generate electromagnetic radiation,
e.g. photons, having particular radiation characteristics, e.g.
a certain wavelength, frequency, energy, amplitude, intensity
and/or electromagnetic radiation having a particular radia-
tion signal pattern, e.g. the electromagnetic radiation may be
provided constantly, in a reoccurring manner, repeatedly,
pulsed, periodic or quasi-periodic, gradually (e.g. increasing
or decreasing in, e.g., energy, frequency, wavelength, inten-
sity etc.), divided by an arbitrary time series of values etc.
[0048] For example, in cases where the EM source assem-
bly includes only one EM source device, the terms “EM
source assembly” and “EM source device” may be used
interchangeably. As such, the features discussed herein with
respect to the EM source assembly may correspondingly
apply to a single EM source device also.

[0049] Furthermore, it should be noted that, it is not
necessary to provide a (“strong”) laser, e.g. capable of
providing light at great energies, intensities etc. Rather, the
provision of one or more LED’s (light emitting diodes) may
be also sufficient. In some cases, a laser may also be
provided, e.g. when more power is required.

[0050] The EM source assembly may be configure to
provide light (e.g. monochrome light) having a wavelength
that may be in the visible range, e.g. 350-900 nm, and,
preferably 470 nm or 525 nm.

[0051] However, also other wavelengths of the electro-
magnetic radiation are possible, e.g. wavelengths in the UV
range (e.g. 100-400 nm), or in the IR range (e.g. 780 nm-1
mm) as well as other suitable wavelengths (e.g. above or
below IR/UV).
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[0052] The EM source assembly may include one or more
LED’s for providing electromagnetic radiation, the electro-
magnetic radiation may be photons having a wavelength in
the range of 430-900 nm, preferably a wavelength in the
range of 450 nm to 530 nm and more preferably 470 nm, e.g.
“blue” light or 525 nm (e.g. almost “green” light).

[0053] Forexperiments, a wavelength of 525 nm was used
for the EM source assembly. However, usage of other
wavelengths is also possible. For example, when an elec-
tromagnetic radiation of approximately 525 nm is used, the
resulting or generated gravitational wave may also have a
wavelength of 525 nm, e.g. due to the coupling between
electromagnetic radiation and gravitational waves.

[0054] The electromagnetic radiation, e.g. photons, that
will be generated by the EM source assembly may enter the
guiding device that may be “coupled” to the EM source
device.

[0055] The guiding device may be an element, tube,
antenna, wave-guide or pipe that is configured to transport,
transmit, carry, transfer, convey or communicate electro-
magnetic radiation, e.g.

[0056] light, from a light source, such as the EM source
assembly, to another position where the electromagnetic
radiation, e.g. the light is to be used or required. The guiding
device may also be used to bend light, e.g. around corners.
As such, the guiding device may be configured to transport
the electromagnetic radiation to a desired place.

[0057] The guiding direction in such cases may corre-
spond to the dimension, progression, course or direction of
the guiding device as the electromagnetic radiation, e.g. the
light, travels along the guiding device or is transported
therein. In other words, the guiding direction may corre-
spond to the form, direction, dimension or progression of the
guiding device, e.g. they may coincide.

[0058] To be able to guide the light emitted from the EM
source assembly, the guiding device may be placed closely
to the EM source assembly, e.g. the light source, e.g. such
that the resulting photons may enter the same. The closer the
guiding device is positioned to the EM source assembly, e.g.
the light source, the more efficiently the light can be trans-
ferred. Materials for guiding devices may be in an optical
range of the electromagnetic radiation and can be optical
acrylic or polycarbonate. In experiments, a light pipe made
of polycarbonate with a length of approximately 1000 mm,
i.e. 1 meter, was used to guide the light provided by the EM
source assembly.

[0059] Thus, when reference is made to the guiding device
being “coupled to” the EM source assembly, this may be
understood in that such a coupling should at least enable/
allow the electromagnetic radiation provided by the EM
source assembly to enter the guiding device.

[0060] As such the “coupling” between the guiding device
and the EM source assembly does not require a physical
attachment or fixation, e.g. physical contact to the EM
source assembly.

[0061] Rather, a small distance or spacing of e.g. approxi-
mately 5 cm is sufficient to be regarded as a being “coupled”
or as a “coupling”. However, this does not exclude a
physical attachment, e.g. contact between the components.

[0062] The guiding device may be arranged such that it
guides, leads, transports, delivers, transfers, carries or moves
the light emitted by the into a region of the apparatus, in
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which a magnetic field is provided, e.g. the signal-genera-
tion region and/or the magnetic field provided by the mag-
netic assembly.

[0063] The term “magnetic assembly” as used throughout
the present disclosure may be understood as an apparatus,
device, unit or entity that is able to generate a magnetic field,
e.g. in a signal-generation region. A magnetic assembly may
have or include sources of magnetic fields, such as one or
more magnets and/or magnetic poles. The magnetic assem-
bly may be constructed or mounted such that a spacing, gap
or distance A between a first and a second magnet is
provided, such that, e.g., the guiding device may be arranged
therein or guided therethrough. The magnetic assembly may
include permanent magnets, electromagnets or the like.
[0064] Inother words, the guiding device may be arranged
to traverse, pass, cross, penetrate or intersect the distanced
provided by the magnetic assembly, e.g. such that the
magnetic field is able to interact with the guiding device and,
particularly, with the electromagnetic radiation, e.g. the light
from the EM source assembly, guided therethrough.
[0065] The distance, gap or spacing provided by the
magnetic assembly, i.e. between the first magnet and the
second magnet may be less than 50 mm, preferably less than
10 mm.

[0066] The magnetic assembly may be configured to pro-
vide one or more magnetic fields B.

[0067] However, in case of the magnet assembly including
more than, e.g., one magnet, e.g. a first and a second magnet,
also a first and a second magnetic field, e.g. B1 and B2, may
be provided. The first and second magnetic fields, e.g. B1
and B2, may be equal, e.g. having the same magnetic field
strength or different.

[0068] The distance, gap or spacing A provided by the
magnetic assembly may generally depend on the number of
magnets used as well as on the strength of the magnetic field
provided. The magnetic field that is used generally depends
on the wavelength of the initial electromagnetic radiation
provided by the EM source assembly. For example, in case
the light has a wavelength of approximately 470 nm, a
magnetic field of B=1 T may be used in order to generate
gravitational radiation according to the Gertsenshtein effect.
[0069] The first and/or the second magnet and/or the
magnetic assembly may include neodymium magnets made
from neodymium, iron and boron and may provide one or
more magnetic fields of, e.g., at least 0.5-1T.

[0070] When the electromagnetic radiation, e.g. the light,
guided through the guiding device reaches the magnetic
field, it will generate a signal, e.g. in the form of a gravi-
tational signal, gravitational radiation or a gravitational
wave according to the Gertsenshtein effect.

[0071] Thus, the term “signal-generation region” as used
throughout the present disclosure refers to a region or a
section in which the electromagnetic radiation, e.g. the light
and the magnetic field come together, encounter each other
or interact and in which the resulting gravitational wave that
is to be directed towards the at least one chemical reaction
and/or the biological process and/or the phase transition
process, is created or generated.

[0072] The magnetic field provided by the magnetic
assembly may be substantially perpendicular to the direction
of the guiding device and/or also the direction of the light
guided/transported therein, e.g. in order to generate a gravi-
tational signal.
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[0073] As mentioned above, the magnetic field may be
provided using an array, e.g. or one or more (e.g. permanent
rare-earth) magnets or electromagnets that are, e.g., adjacent
to each other or serially, sequentially arranged. The magnets
may be made, e.g. from alloys of rare-earth elements. The
magnets used may be, for example, neodymium magnets
and/or samarium-cobalt magnets.

[0074] A computing device may control radiation charac-
teristics and/or a radiation signal pattern of the gravitational
radiation by controlling radiation characteristics and/or a
radiation signal pattern of the electromagnetic radiation
provided by the EM source assembly.

[0075] For example, the electromagnetic radiation pro-
vided by the EM source assembly may be controlled to be
provided at different radiation characteristics, such as dif-
ferent wavelengths, frequencies, amplitudes, intensities,
energies etc. which results in that the gravitational radiation
being correspondingly provided at different radiation char-
acteristics, e.g. different wavelengths, frequencies, ampli-
tudes, intensities, energies etc.

[0076] For example, a first electromagnetic radiation hav-
ing a first wavelength of 470 nm may be provided for a time
of, e.g. 5 seconds, while a second electromagnetic radiation
of, e.g. 570 nm, may be provided for a time of, e.g. 5
seconds. The magnetic field in this example that is provided
by the magnetic assembly may remain constant, e.g. at a
value of 1 T. Since the photons and the gravitational waves
are coupled, i.e. as mentioned above with respect to the
Gertsenshtein effect, varying the radiation characteristics of
the electromagnetic radiation also results in varying the
radiation characteristics of the gravitational radiation, e.g.
the wavelengths of the gravitational radiation.

[0077] This procedure, i.e. controlling the initial electro-
magnetic radiation of the EM source assembly to control the
gravitational radiation, allows to customize the resulting
gravitational radiation such that the same may be provided
controllably, e.g. having a desired radiation characteristic.
[0078] Alternatively or in addition thereto, a radiation
signal pattern of the electromagnetic radiation may be
controlled, e.g. the radiation of the EM source assembly may
be provided in a particular pattern.

[0079] For example, the electromagnetic radiation pro-
vided by the EM source assembly may be controlled to be
provided at different radiation signal patterns, including
providing the electromagnetic radiation constantly, in a
reoccurring manner, repeatedly, pulsed, periodic or quasi-
periodically, gradually (e.g. increasing or decreasing in, e.g.,
frequency, intensity, energy etc.), divided by an arbitrary
time series of values etc.

[0080] For example, a first electromagnetic radiation hav-
ing a first wavelength of 470 nm may be provided, e.g. in a
pulsed manner, for example every 3 seconds, while a second
electromagnetic radiation of, e.g. 470 nm (or possibly also
another/different wavelength), may be provided in a differ-
ent pulsed manner of, e.g. every 10 seconds. It is also
possible that the second electromagnetic radiation is pro-
vided, for example, constantly or following a different
radiation signal pattern or even following the pulse (e.g. 3 s)
of the first electromagnetic radiation. The magnetic field in
this example that is provided by the magnetic assembly may
remain constant, e.g. at a value of 1 T. Since the photons and
the gravitational waves are coupled, i.e. as mentioned above
with respect to the Gertsenshtein effect, varying the radiation
signal pattern electromagnetic radiation also results in vary-
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ing the radiation signal pattern of the gravitational radiation.
Thus, the gravitational radiation originating from the first
and the second electromagnetic radiation may be corre-
spondingly provided at a pulse every, e.g., 3 seconds and
every, e.g. 10 seconds, respectively.

[0081] Various combinations between the radiation char-
acteristics and the radiation signal pattern of the electro-
magnetic radiation of the EM source assembly and, conse-
quently, the gravitational radiation are possible, including
but not limited to

[0082] 1) varying the radiation characteristics of a first
and/or second electromagnetic radiation while using
the same radiation signal pattern for the first and/or
second electromagnetic radiation;

[0083] ii) varying the radiation signal pattern of a first
and/or second electromagnetic radiation while using
the same radiation characteristics for the first and/or
second electromagnetic radiation;

[0084] iii) varying both the radiation characteristics of a
first and/or second electromagnetic radiation and the
radiation signal pattern for the first and/or second
electromagnetic radiation, e.g. such that a first EM
radiation is provided at a first radiation characteristic
and a first radiation signal pattern while a second EM
radiation is provided at a second radiation characteristic
being different from the first radiation characteristic
and a second radiation signal pattern being different
from the first radiation signal pattern;

[0085] iv) using the same radiation characteristics of a
first and/or second electromagnetic radiation and the
same radiation signal pattern for the first and/or second
electromagnetic radiation, etc.

[0086] That way, a controlled, customized, pre-defined,
selected, pre-configured or specified gravitational wave sig-
nal (radiation) may be provided that can be used to control-
lably influence at least one chemical reaction and/or a
biological process and/or a phase transition process, e.g. in
a controlled or customized way. This may also allow to
individually influence a chemical reaction, since different
radiations may have a different (e.g. a stronger, weaker or
none) influence on different/individual chemical reactions.
The same applies for phase transition processes.

[0087] The apparatus of the present invention is generally
configured to provide non-ionizing radiation, e.g. gravita-
tional radiation. Non-ionizing radiation may be regarded as
radiation that does not have/carry enough energy per quan-
tum to ionize atoms or molecules, e.g. to remove an electron
from an atom or molecule.

[0088] For example, ionizing radiation may have a higher
frequency and shorter wavelength than non-ionizing radia-
tion which can thus be more hazardous upon exposure.
Examples of non-ionizing radiation include electromagnetic
radiation, e.g. near ultraviolet radiation (UV), visible light,
i.e. wavelengths of approximately 380-750 nm, infrared (IR)
light, i.e. wavelengths of 0, 7 and 300 micrometers, micro-
wave radiation, i.e. approximately a millimeter mm to a
meter m, radio waves or radiation having very low or
extremely low frequency, e.g. in the range of 3 to 30 kHz
(i.e. very low frequency VLF) or 300 Hz to 3 kHz or even
higher (i.e. extremely low frequency ELF).

[0089] As such, non-ionizing radiation may not only
include electromagnetic radiation (i.e. of different wave-
lengths) but also gravitational radiation such as gravitational
waves, or even neutrinos, e.g. resulting from beta decay or
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atmospheric neutrinos, or any particle or radiation not hav-
ing enough energy to ionize a substance (e.g. muons).
[0090] Example sources that are known to emit gravita-
tional radiation include two objects orbiting each other, e.g.
as the Earth will orbit the Sun, a spinning planetoid, a
supernova etc. As is the situation with electromagnetic
waves, gravitational waves or gravitational radiation may be
characterized using amplitude, e.g. the size of the wave,
frequency f, wavelength A, speed the wave travels etc. For
gravitational waves, this speed may be equal to the speed of
light.

[0091] The term ‘“focus area” as used throughout the
present disclosure may be understood as an area in which
radiation, e.g. gravitational radiation, is provided. The focus
area may thus also be understood as a “radiation area”, e.g.
in which gravitational radiation is being emitted or provided.
The focus area may have a starting point and an endpoint as
well as an (radiation) area therebetween.

[0092] The focus area may also include one or more
different zones which may be, e.g. divided, separated by one
or more spacing(s) in which no gravitational radiation is
provided. The one or more zones may for example also
include radiation of different radiation characteristics, e.g.,
wavelengths and/or frequencies, for example when two EM
source devices are used and/or radiation signal pattern. The
focus area in experiments was of a conus or cone-shape, e.g.
conical having approximately 2x10 degrees. Other shapes of
the focus area are possible.

[0093] However, in order to verify the impact or the
influence of the gravitational signal to, e.g. the at least one
chemical reaction and/or the biological process and/or a
phase transition process, it is beneficial to use different
samples or probes that each include or are composed of the
at least one chemical reaction and/or the biological process
and/or the phase transition process.

[0094] A “sample” or “probe” as used throughout the
present disclosure may be understood as the object or
sample under investigation, i.e. including the at least one
chemical reaction and/or the least one biological process
and/or at least one phase transition process. A probe or
sample may include for example one or more plants, an
agent, one or more seeds, a solution used for crystal growth,
a sample of a (living) organism or (living) tissue etc.
[0095] In connection therewith, it is beneficial to also use
a “control sample”.

[0096] A “control sample” as used throughout the present
disclosure may be understood as a probe or sample that is
identical or equal to the object under investigation, e.g.
including the same plant (e.g. of the same sort), the same
seeds (e.g. of the same sort), the same solution for crystal
formation in, e.g. the same amount, the same agent, the same
concentration etc.

[0097] The probe or sample under investigation is being
arranged “at least partially within” the focus area which as
used throughout the present disclosure may be understood in
that the influencing with gravitational radiation may be
performed selectively, i.e. on certain parts, sections or
regions of the probe. This not only allows to influence the
probe as a whole but also only (selected) parts thereof.
[0098] The control sample on the other hand may be
located outside the focus area such that it is not affected by
the gravitational radiation provided. This allows to compare
the effects of the gravitational radiation on the sample under
investigation, e.g. within the focus area, with the control
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sample outside the focus area which, therefore, serves as a,
e.g., reference. This also allows to draw conclusions on the
effects of the gravitational radiation provided, e.g. upon
comparing the probe with the control sample, e.g. in terms
of differences in growth, germination, crystal formation,
how fast/slow the reaction occurred etc.
[0099] The differences between the probe or sample under
investigation and the control sample may be used as an
indication to conclude to the impact of the gravitational
radiation on the probe, as compared to the control sample
without influence of gravitational radiation and particularly
on the at least one chemical reaction, e.g. the rate thereof,
and/or the biological process and/or the phase transition
process.
[0100] This measurement procedures may correspond-
ingly apply to the system and the method disclosed herein.
[0101] Furthermore, a system to influence at least one of
a rate of a chemical reaction and/or a biological process
and/or a phase transition process is provided, the system
comprising:

[0102] a generator device assembly for providing non-

ionizing radiation in a focus area,

[0103] the non-ionizing radiation being gravitational
radiation in form of gravitational waves,

[0104] and

[0105] a probe including at least one chemical reaction

and/or a biological process and/or a phase transition
process, being arranged at least partially within the
focus area.
[0106] The system may further include,
[0107] a feedback sensor assembly for detecting the
gravitational radiation and for providing at least one
feedback signal in response to the detection,

[0108] the feedback sensor assembly being arranged at
least partially within the focus area

[0109] and

[0110] a computing device coupled to the generator

device assembly and the feedback sensor assembly for
controlling the provision of gravitational radiation of
the generator device assembly in dependence of the at
least one feedback signal.
[0111] The term “generator device assembly” as used
throughout the present disclosure may be understood as an
assembly, unit or apparatus that includes one or more
generator devices. For example, the generator device assem-
bly may include at least one generator device or may include
two or even more generator devices. For example, in cases
where the generator device assembly includes only one
generator device, the terms “generator device assembly” and
“generator device” may be used interchangeably. As such,
the features discussed herein with respect to the generator
device assembly may correspondingly apply to a single
generator device also. In particular, a generator device may
be an apparatus for outputting a gravitational radiation, i.e.
as mentioned above having the features of the apparatus.
[0112] As such, a generator device assembly or one or
more generator devices may include a computing device, an
electromagnetic radiation (EM) source assembly configured
to provide electromagnetic radiation, a magnetic assembly
configured to provide a magnetic field in a signal-generation
region,
[0113] A guiding device may be coupled to the EM source
assembly, the guiding device may be configured to guide the
electromagnetic radiation provided by the EM source assem-
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bly along a guiding direction and into the signal-generation
region, wherein the magnetic field in the signal-generation
region being perpendicular to the guiding direction of the
guiding device, and a focus area for outputting a gravita-
tional radiation generated in the signal-generation region
when the electromagnetic radiation of the laser assembly
interacts with the magnetic field provided by the magnet
assembly, the focus area being directed to at least partially
cover the at least one chemical reaction and/or the biological
process and/or the phase transition process.

[0114] The term “feedback sensor assembly” as used
throughout the present disclosure may be understood as an
assembly, unit or apparatus that includes one or more
feedback sensors. For example, the feedback sensor assem-
bly may include at least one feedback sensor or may include
two or even more feedback sensors. For example, in cases
where the feedback sensor assembly includes only one
feedback sensor, the terms “feedback sensor assembly” and
“feedback sensor” may be used interchangeably. As such,
the features discussed herein with respect to the feedback
sensor assembly may correspondingly apply to a single
feedback sensor also. Feedback sensors may be used option-
ally, e.g. to increase accuracy of measurement or to control
the experiments, e.g. gravitational radiation provision in
terms of radiation characteristics and/or radiation signal
pattern.

[0115] A feedback sensor device assembly or a feedback
sensor may be a device or apparatus to detect at least some
radiation provided by the generator device assembly, e.g.
non-ionizing radiation. The feedback sensor device assem-
bly may be further configured to provide feedback, e.g. in
the form of a feedback signal upon detecting radiation, e.g.
gravitational radiation, provided by the generator device
assembly.

[0116] The feedback signal may be a signal including
information about the gravitational radiation provided by the
generator device assembly, such as frequency, wavelengths,
intensity, amplitude, speed, phase etc. The feedback signal
may include information about the radiation characteristics
and/or information about the radiation signal pattern.

[0117] Furthermore, the feedback signal may be a signal
including information on the radiation that is present natu-
rally (e.g. background), i.e. without provision of (artificially
generated) radiation, e.g. generated by the generator device
assembly. In this case, the feedback signal includes infor-
mation on the background radiation or the background
radiation level. To this end, the feedback signal may also
include information about the deviations from such a back-
ground radiation level or may be proportional to the detected
deviations.

[0118] The deviations include deviations between the
background radiation, i.e. without artificial provision of
gravitational radiation, and the radiation provided by the
generator device assembly or deviations from an average
background radiation (e.g., an increased background radia-
tion or decreased background radiation compared to aver-
age). The feedback signal may be provided to a computing
device for further analysis, e.g. data analysis techniques or
may be also provided directly to the generator device
assembly.

[0119] The feedback sensor assembly may be located
within the focus area provided by the generator device
assembly.
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[0120] In case the focus area comprises more than one
zone, e.g. a radiation zone in which gravitational radiation is
provided, the feedback sensor device assembly should be
arranged in the same zone as the (part of the) probe or
sample whose at least one chemical reaction and/or biologi-
cal processes and/or phase transition process is influenced
using the gravitational radiation provided by the generator
device assembly.
[0121] In such instances, the feedback signal may be
directly indicative of the radiation provided in the respective
focus area (or the radiation zone respectively).
[0122] Usage of one or even more feedback sensors allows
for example to more accurately adjust, e.g. the radiation
characteristics and/or the radiation signal pattern of the
gravitational radiation that is used to influence the probe.
[0123] The feedback sensor assembly and the generator
device assembly may be coupled to a computing device for
controlling the provision of gravitational radiation of the
generator device assembly in dependence of the at least one
feedback signal. This allows adjusting, setting, selecting,
configuring, specifying or choosing the appropriate/desired
radiation characteristics and/or radiation signal pattern.
[0124] The feedback sensor assembly may be configured
to detect the gravitational radiation provided by the genera-
tor device assembly and, on the basis thereof, the electro-
magnetic radiation provided by the EM source assembly of
the generator device assembly and, correspondingly, the
gravitational radiation thereof that is provided in the focus
area may be controlled.
[0125] As such, a feedback sensor assembly may be used
to crosscheck the gravitational radiation that is being pro-
vided to the probe under investigation, e.g. within the focus
area as compared to a control sample, e.g. outside the focus
area and not affected by gravitational radiation. This may
also be used to more accurately define, set, apply or provide
the radiation, e.g. in terms of radiation characteristics and/or
radiation signal pattern.
[0126] Controlling the radiation characteristics and/or the
radiation signal patterns using a feedback sensor assembly
therefore may increase the accuracy of such measurements.
[0127] The generator device assembly may also comprises
two or more generator devices, including
[0128] a first generator device configured to provide a
first gravitational radiation in a first focus area to
influence at least one of a rate of a chemical reaction
and/or a biological process and/or a phase transition
process and
[0129] a second generator device configured to provide
a second gravitational radiation in a second focus area
to (e.g. additionally) influence at least one of the rate of
the chemical reaction and/or a biological process and/or
a phase transition process.
[0130] The computing device may control the first and/or
the second generator device to provide the first gravitational
radiation having radiation characteristics and/or radiation
signal patterns being different from the radiation character-
istics and/or radiation signal patterns of the second gravita-
tional radiation. Alternatively, they may also be the same or
equal.
[0131] The generator device assembly may include even
more than two generator devices, each configured to provide
radiation at a certain radiation characteristic and/or radiation
signal pattern and each providing the gravitational radiation
within a respective focus area, such as a first, second, third
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focus area etc. The respective focus areas may be separated
from each other, e.g. by a spacing or distance at which no
gravitational radiation is provided, or they may be overlap-
ping. Also, a combination therebetween may be provided.
[0132] For example, the first focus area and the second
focus area may be provided separately (e.g. spatially sepa-
rated and/or timely separated) from each other, e.g. to
influence different portions of the probe, e.g., at different
times, or they may be provided to be overlapping, e.g.
provided at the same time and defining an overlap area.
[0133] An overlap arca may be provided such that the
probe may be influenced by both the first and the second
radiation, e.g. simultaneously, at once or concurrently, or
also one after another, e.g. serially, sequentially, alternating,
alternatively, in turn etc. Instead of overlapping, the first and
the second focus area may also be directly adjacent to one
another, e.g. such that an endpoint of the first focus area
coincides with a starting point of the second focus area to
provide, for example, a smooth, uniform or steady transition
of gravitational radiation, e.g. having different radiation
characteristics such as a transition from one wavelength to
another.

[0134] Each of the one or more focus areas may be
partitioned or divided in different radiation zones, wherein
each radiation zone may have a different radiation charac-
teristic and/or radiation signal pattern. As such, the term
“focus area” may also be understood as the sum of each of
the one or more individual radiation zones.

[0135] The overlap area may be provided such that the at
least one chemical reaction and/or the biological process is
affected or influenced by gravitational radiation provided
therein, i.e. such that the overlap area covers the probe in a
way that the probe is affected or influenced by both the first
and the second non-ionizing radiation. Contrary thereto, the
control sample or control probe is not affected by gravita-
tional radiation, in order to have a reference that may be used
to compare the effect of the gravitational radiation applied,
e.g. over time.

[0136] The first and/or the second generator device may
include

[0137] a computing device,

[0138] a EM source assembly configured to provide

electromagnetic radiation,
[0139] a magnetic assembly configured to provide a
magnetic field in a signal-generation region,

[0140] a guiding device coupled to the EM source
assembly,
[0141] the guiding device being configured to guide the

electromagnetic radiation provided by the EM source
assembly along a guiding direction and into the signal-
generation region,

[0142] wherein the magnetic field in the signal-genera-
tion region being perpendicular to the guiding direction
of the guiding device, and

[0143] a focus area for outputting gravitational radia-
tion generated in the signal-generation region when the
electromagnetic radiation of the EM source assembly
interacts with the magnetic field provided by the mag-
net assembly,

[0144] the focus area being directed to at least partially
cover at least one of the chemical reaction and/or the
biological process and/or the phase transition process.

[0145] The computing device may control radiation char-
acteristics and/or a radiation signal pattern of the first and/or



US 2021/0124084 Al

the second gravitational radiation by controlling radiation
characteristics and/or a radiation signal pattern of the elec-
tromagnetic radiation provided by the EM source assembly
of the first and/or the second generator device.

[0146] The feedback sensor assembly may comprise two
or more feedback sensors including a first feedback sensor
configured to provide at least a first feedback signal indica-
tive of a first gravitational signal or radiation and a second
feedback sensor configured to provide at least a second
feedback signal indicative of a second gravitational signal or
radiation.

[0147] Both the first and the second feedback sensors may
be arranged within the first focus area or the second focus
area, in both the first and the second focus area (e.g. at least
partially) or within the overlap area.

[0148] Also, it is possible locate a first feedback sensor
within the first focus area, the second focus area or the
overlap area, e.g. to provide a first feedback signal indicative
of the gravitational radiation in the first focus area, the
second focus area or the overlap area while the second
feedback sensor is located outside of the first focus area, the
second focus area or the overlap area, e.g. to provide a
second feedback signal indicative of, e.g., background radia-
tion that is affecting the control sample.

[0149] The feedback sensor assembly may also comprise
a third and fourth feedback sensor or even more. The
feedback sensor assembly should be arranged at least par-
tially within the focus or radiation area of the generator
device and, also, in the vicinity of the probe under investi-
gation including the at least one chemical reaction and/or the
biological process and/or the phase transition process. This
allows to determine the gravitational radiation, i.e. in terms
of radiation characteristics and/or radiation signal pattern
that affects the probe/sample under investigation, e.g. as
compared to the control sample.

[0150] The wording “at least partially within” as used
throughout the present disclosure may be understood as
arranging the feedback sensor assembly spatially in the
vicinity of the chemical reaction and/or the biological pro-
cess and/or the phase transition process, e.g. the probe/
sample under investigation. Also, with respect to the focus
area, the radiation area and/or the radiation zones, it may be
understood as arranging the feedback sensor spatially
therein in such way that the feedback sensor assembly is able
to detect the gravitational radiation provided therein (e.g.
artificially by the generator device assembly or background).
[0151] The system may further comprise a synchroniza-
tion device to synchronize the first and the second generator
device, or the EM source assemblies thereof, in providing
the first and the second gravitational radiation.

[0152] “Synchronizing the first and the second generator
devices” may be understood in providing, e.g. a first and a
second gravitational radiation synchronized with respect to
radiation characteristics and/or the radiation signal patterns.
[0153] The feedback sensor assembly or the first and/or
second feedback sensor may include a thermally activated
delayed fluorescence (TADF) detector, for detecting gravi-
tational radiation provided by the generator device assem-

bly.
[0154] A TADF detector may comprise:
[0155] a computing device,
[0156] a detection layer comprising thermally activated

delayed fluorescence TADF material, the thermally
activated delayed fluorescence TADF material having
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an excitation frequency range and, exhibiting upon
excitation with radiation in the excitation frequency
range, a thermally activated delayed fluorescence
TADF emission,

[0157] an excitation radiation source device adapted to
emit excitation radiation in the excitation frequency
range in order to excite the TADF material, the exci-
tation radiation being electromagnetic radiation,

[0158] a radiation detector device communicatively
coupled with the computing device, the radiation detec-
tor device being adapted to detect TADF emission from
the detection layer and provide respective detection
data to the computing device,

[0159] the TADF material having a first TADF emission
pattern excited by the excitation radiation without
exposure to gravitational radiation and a second TADF
emission pattern excited by the excitation radiation,
with exposure to gravitational radiation,

[0160] the computing device being adapted to

[0161] compute detection data from the radiation detec-
tor device to determine the first TADF emission pattern
excited by excitation radiation without exposure to
gravitational radiation and the second TADF emission
pattern excited by the excitation radiation with expo-
sure to gravitational radiation,

[0162] compare the first and the second determined
TADF emission patterns,

[0163] determine, on the basis of the comparison, expo-
sure to gravitational radiation and a gravitational signal
in the detection layer.

[0164] The term “excitation frequency range” as used
throughout the present disclosure may be understood as a
range of frequencies, e.g. a plurality thereof that is suitable
to excite the TADF material at least from the ground state S,
to an energetically higher state, e.g. S;.

[0165] For example, the excitation radiation source may
be, e.g., a LED that emits excitation radiation in the form of
electromagnetic radiation, e.g., photons, having a wave-
length in the range of approximately 430-470 nm.

[0166] Generally, any type of one or more TADF material
and combinations thereof may employed.

[0167] However, an exemplary TADF material used in
experiments included an organic luminofor comprising a
mixture of fluorescein Natrium and boric acid.

[0168] A possible mass ration of the components can be in
the range of approximately 1:100,000-1:500.

[0169] The components can be mixed and heated to manu-
facture the exemplary TADF material, for example accord-
ing to a specific heating profile. For example, the mixed
materials may be heated up a maximal temperature in the
range between 200° C. and 260° C. for at least 20 minutes
under a pressure, e.g., below 0.8 bar.

[0170] The heating may be performed in pre-molded
forms to obtain TAFD material having a predefined shape.
Also, after heating the material can be grounded and mixed
with a carrier material (e.g. epoxy), after which the resulting
material can be formed to get any desired shape (e.g. by
applying onto a support surface).

[0171] Manufacturing the TADF material on the basis of
selected materials as well as applying a specific heating
curve serves to generate a (TADF) material having certain
characteristics. In particular, the process of manufacturing
the TADF material mentioned above may result in that the
energy gap of the TADF material between the S, state and
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the T, state to be reduced, e.g. the singlet S, state and the,
e.g. triplet state T, are brought closer together thereby.
[0172] A typical energy gap between the S, state and the
T, state may be more than AEg,,,=0.5 eV.

[0173] By providing the above-mentioned heating and the
selected material composition, the energy gap may be
reduced to AE, ,=0.24 eV or even less, e.g. to allow TADF
emission to occur.

[0174] FIG. 2K illustrates the processes that may occur in
a TADF material disclosed herein.

[0175] As mentioned before, the TADF material in the
TADF detector may be excited from the ground state S to
an energetically higher state, e.g. the S, state.

[0176] A decay back from the S, state to the ground state
S, results in a photon being emitted therefrom. This is
referred to as fluorescence emission, or prompt fluorescence.
The wavelengths of such fluorescence may be in the visible
range, e.g. approximately between 400 to 900 nm. As such,
fluorescence emission process follows the excitation scheme
So=S,-S,.

[0177] However, when the energy gap AEg,,, between
the S, state and the T, state is reduced, e.g. is extremely
small as mentioned above, it may be possible for a TADF
molecule to utilize, e.g. absorb, thermal energy in order to
change, e.g. transition, move or be excited, from the excited
S, state to the, e.g. neighboring, T, state. Such a transition
is commonly referred to as an intersystem crossing (ISC)—
transition or ISC process.

[0178] When the TADF molecule, e.g. after an ISC pro-
cess took place, decays from the T, state back to the ground
state S,, a photon is emitted. This is referred to as phos-
phorescence emission. Phosphorescence emission occurs
timely after fluorescence emission, since the transition from
the S, state to the, e.g. neighboring, T, state requires more
time than the process of fluorescence. As such, the phos-
phorescence emission process follows the excitation scheme
So=S,-T,-S,.

[0179] However, another process may take place due to
the reduced energy gap AE, -, between the S, state and the
T, state in the TADF material which is referred to as
thermally activated delayed fluorescence (TADF).

[0180] That is, when a molecule of the TADF material is
excited from the ground state S, to an energetically higher
state, e.g. the S, state and undergoes an ISC transition from
the S, state to the T, state, it is possible that the TADF
molecule utilizes thermal energy, e.g. absorb, thermal
energy in order to change, e.g. transition, move or be
excited, from the T, state back to the S, state. Such a
transition is commonly referred to as a reverse intersystem
crossing (RISC)—transition or RISC process.

[0181] When the TADF molecule, e.g. after an RISC
process took place, decays from the S, state back to the
ground state S, a photon is emitted. This is referred to as
thermally activated delayed fluorescence (TADF) emission.
[0182] Since the ISC and RISC transition takes more time
than the ISC transition (phosphorescence) or the (prompt)
fluorescence process (S,-S;-S,), the thermally activated
delayed fluorescence occurs timely after fluorescence and
phosphorescence emission. As such, the thermally activated
delayed fluorescence emission process follows the excita-
tion scheme S,-S,-T,-S,-S,.

[0183] However, since the last decay of this scheme, e.g.
the decay from S,-S,, is the same as for the prompt
fluorescence, it can be said that the TADF process also
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results in fluorescence emission, i.e. timely only later, since
the ISC/RISC process require time to occur.

[0184] As such, photon emission resulting from thermally
activated delayed fluorescence may be measured, detected
or determined in the same way as photon emission resulting
from conventional or prompt fluorescence.

[0185] FIG. 2E illustrates the processes of (e.g. prompt)
fluorescence emission denoted by “FE”, phosphorescence
emission denoted by “PHE” and thermally activated delayed
fluorescence emission denoted by “TADF”. Also, the ground
state S, an energetically higher state S, as well as the T, are
illustrated. Furthermore, FIG. 2E illustrates the “ISC” and
the “RISC” processes.

[0186] However, since for TADF emission the ISC and
RISC processes are involved, this emission, e.g. the photons
resulting from TADF emission, may comprise or “carry”
information about the reduced energy gap AEg,,,; which
may be used in detecting gravitational radiation, e.g. the
TADF detector being extremely sensitive due to the reduced
and extremely small energy gap.

[0187] Since the TADF material perform fluorescence
emission, phosphorescence emission and thermally acti-
vated delayed fluorescence emission upon excitation by light
of, e.g., the LED, it may be necessary to differentiate
therebetween in order to detect only photons resulting from
thermally activated delayed fluorescence emission, e.g. that
includes information with respect to the energy gap and,
particularly, gravitational radiation.

[0188] To do so, a computing device may control the
operation of the excitation light source, e.g. the LED, in
providing excitation radiation, e.g. photons, to excite the
TADF material.

[0189] For example, the excitation radiation source
device, e.g. the light source or LED, may be controlled such
that it emits excitation radiation synchronized with detection
operation of the radiation detector device.

[0190] Insome examples, the following procedure may be
used:
[0191] The excitation radiation source device may be

controlled or operated to emit excitation radiation for a
predefined first period of time (e.g. a phase of 1 ms). During
this time, the TADF molecules will undergo the (prompt)
florescence process, i.e. a transition following the scheme
So=-S;-S,. During this time, the radiation detector device
will be switched off (not detecting), i.e. to assure that no
photons resulting from such a fluorescence process are
measured.

[0192] Then, during a second predefined period of time
(e.g. a phase of 1 ms) no excitation radiation is emitted, i.e.
the LED stops providing photons to excite the TADF mate-
rial and the radiation detector device is still not activated/
operated to detect respective emissions, e.g. photon emis-
sion from the TADF material in the detection layer 12.
[0193] This period of time and phase, respectively, allows
transition processes to occur, e.g. the ISC transition from the
excited S, state to the T, state and the RISC transition from
the T, state back to the S, state in, e.g., the TADF material.
Since the radiation detector device is switched off detection
of both photons resulting from fluorescence and the phos-
phorescence emission of the TADF material are excluded.
[0194] After that, e.g. during a third predefined period of
time (e.g. a phase of 3 ms) the radiation detector device is
activated/operated to detect photon emission from the detec-
tion layer of the TADF material, as this emission may be
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related to thermally activated delayed fluorescence from the
TADF material, i.e. due to the longer time the thermally
activated delayed fluorescence requires.

[0195] This “TADF measurement procedure” as it may be
referred to herein, may be used to assure that only photons
resulting from the thermally activated delayed fluorescence
process are measured or detected by the radiation detector
device that “carry” also information about the reduced
energy gap.

[0196] As such, the first phase may also be referred to as
the excitation phase in which the TADF material is excited
by photons of the, e.g., LED. The second phase may be also
referred to as an intermediate phase or a transition phase in
which the ISC/RISC processes are allowed to occur, i.e.
timely between the excitation phase and the detection phase.
The third phase may be also referred to as a detection phase
in which the emissions of the TADF material, particularly
the thermally activated delayed fluorescence emissions, are
detected/sensed.

[0197] In other examples, the excitation radiation source
device, e.g. the LED, may be operated to emit excitation
radiation as pulses of the same or different level and/or with
predefined time intervals of the same or varying length in
between. Also, the excitation radiation source device may be
operated to emit constant excitation radiation (without peri-
ods without excitation radiation) of the same level or of at
least two different levels (e.g. like a waveform or stepwise).
[0198] In some examples, the excitation phase and the
detection phase may, at least partially, overlap.

[0199] For example:

[0200] the excitation phase and the detection phase may
start at the same time and may take place for the same
period of time;

[0201] the excitation phase and the detection phase may
start at the same time, wherein the excitation phase
ends, while the detection is phase is still ongoing and
is continued for some further period of time;

[0202] the detection phase takes place for a period of
time, during which at least two excitation phases take
place one after another with a pause therebetween (i.e.
period of time without excitation), wherein the at least
excitation phases may have the same duration or dif-
ferent durations;

[0203] the excitation phase may start and, at some point
of time when the excitation phase takes place, the
detection phase may also start, wherein the excitation
phase may end earlier or at the same time, or later than
the detection phase.

[0204] In further examples, there may a transition phase
between the excitation phase and the detection phase, during
which transition phase neither excitation nor detection takes
place.

[0205] The term “radiation detector device” as used
throughout the present disclosure may be understood as an
apparatus, device or detector that is suitable to detect the
radiation, e.g. the photons, emitted by the TADF material,
e.g. in response to excitation. As such, the radiation detector
device may be at least suitable to detect fluorescence emis-
sion, phosphorescence emission and/or particularly ther-
mally activated delayed fluorescence emission, e.g. the
photons resulting from such an emission.

[0206] The term “suitable” as used throughout the present
disclosure in connection with the radiation detector device
may be understood that the resolution, binning, sensitivity,
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signal-to-noise ratio, accuracy, precision or amplification is
suitable to detect at least the thermally activated delayed
fluorescence emission.

[0207] For example, a radiation detector device suitable to
detect thermally activated delayed fluorescence emitted
from the TADF material is a charge-coupled device (CCD),
a CCD array, CCD camera, CCD chip, CCD image sensor
or any sensor used in digital imaging. Also, a CMOS sensor
or a photodiode, i.e. a semiconductor that converts light into
an electrical current may be used to detect TADF emission.
This is because TADF emission occurs in the visible wave-
length as mentioned above.

[0208] In the example of a photodiode, the material is
critical defining its properties, because only photons with
sufficient energy to excite the electrons across the materials
band gap will produce significant photocurrents. The mate-
rials used are silicon, e.g. to detect photon wavelengths in
the range of 190-1100 nm, Germanium, e.g. to detect photon
wavelengths in the range of 400-1700 nm, Indium gallium
arsenide, e.g. to detect photon wavelengths in the range of
800-26000 nm etc.

[0209] Experiments show that a CCD device or CMOS of
any resolution and sensitivity in the TADF range (e.g.
wavelength region of the emission) better than 1 Lux and
with effective signal-to-noise ratio of more than 40 dB may
be suitable to detect thermally activated delayed fluores-
cence emission.

[0210] However, also two or even more radiation detector
devices may be used to detect thermally activated delayed
fluorescence emitted by the TADF material of the detection
layer. The detection data respectively generated by the
radiation detector devices are computed by the computing
device to determine one or more emission patterns resulting
from thermally activated delayed fluorescence from the
TADF material. Since detection data from two radiation
detector devices may be available/used, the detection data
from the different radiation detector devices can be used to
compare the one or more emission patterns on one of
radiation detector devices with the one or more emission
patterns of the other radiation detector device.

[0211] For example, two and more radiation detector
devices can be used for a correlated detection, e.g., synchro-
nized detection data from different radiation detector
devices. Synchronization may include to operate the radia-
tion detection devices such that their respective detection
data are provided at the same time or processed such that
detection data generated at the same time and/or in the same
time period are processed together. In addition or as alter-
native, synchronization may include to use detection data
being generated at/in corresponding areas of the respective
detection surfaces of the radiation detection devices. In
addition or as alternative, synchronization may include
using detection data being indicative of TADF emission
coming from different parts/surfaces of the detection layer
and TADF material, respectively, in order to, for example,
detect TADF emission from opposing detection layer’s
surfaces.

[0212] In the TADF detector, an optical system, e.g. a
convex or concave lens, may be used to collect and/or focus
thermally activated delayed fluorescence emission (photons)
from the TADF material onto the radiation detector device,
in order to, for example, avoid “loosing” such radiation from
being captured by the radiation detector device.
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[0213] The TADF detector may comprise at least two
radiation detector devices, wherein the detection layer may
be arranged between the at least two radiation detector
devices.

[0214] The radiation detection arrangement may comprise
a control device for controlling the operation of the excita-
tion radiation source device, e.g. the LED, wherein the
control device may be adapted to operate the excitation
radiation source device in a constant emission mode and/or
a variable/modifiable emission mode, comprising pulsed
and/or periodical emission mode.

[0215] The computing device may be able to compute
detection data from the radiation detector device during
and/or following radiation emission from the excitation
radiation source device.

[0216] The term “TADF emission pattern” as used
throughout the present disclosure may be understood in that
photons of the TADF material are emitted according to a
certain photon distribution, brightness or intensity. A TADF
emission pattern may be detected, visualized and/or imaged
using, e.g., a CCD array. In case of a discrete photodetector
“TADF emission pattern” may be understood as a level at
the output of the detector proportional to the TADF intensity,
e.g. the intensity of the photons emitted from the TADF
process.

[0217] For example, when the TADF material is excited
by excitation radiation, e.g. by the LED as mentioned above,
it will start emitting fluorescence photons, phosphorescene
photons and thermally activated delayed fluorescence pho-
tons. Controlling the detection and excitation (e.g. TADF
measurement procedure) may lead to a scenario in which
only thermally activated delayed fluorescence photons will
be measured by the radiation detector device (TADF mea-
surement procedure), e.g. by the CCD device/array.

[0218] Experiments have shown that the TADF emission
pattern may be affected, influenced, disturbed, impacted,
bent, deformed, shifted, changed, altered or modified when
gravitational waves interact with either the TADF emission
pattern or the TADF material.

[0219] Comparing a TADF emission pattern, excited by
electromagnetic radiation when also gravitational radiation
is present with a TADF emission pattern, excited by elec-
tromagnetic radiation, when gravitational radiation is not
present may allow to determine characteristics of the gravi-
tational radiation, such as e.g. radiation characteristics and/
or radiation signal pattern. To do so, data analysis techniques
can be used, e.g. analyzing the output of the CCD array or
analyzing the time series of the discrete photo sensor output.

[0220]

[0221] Using a generator device assembly as mentioned
above, it is possible to provide gravitational radiation in
form of a gravitational wave.

[0222] For example, the generator device may be “switch-
ing on” resulting in the EM source assembly starting to emit
electromagnetic radiation by which gravitational radiation is
generated provided.

[0223] “Switching off” the generator device, results in that
no electromagnetic radiation is emitted by the EM source
assembly, and, consequently also no gravitational radiation
is being generated/provided.

[0224] Accordingly, the TADF detector will simply mea-
sure according to the TADF measurement procedure, which

For example:
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may result in a first TADF emission pattern (e.g. output at
the respective CCD array) without exposure to gravitational
radiation.

[0225] Thus, the first TADF emission pattern, e.g. the
TADF emission pattern when no gravitational radiation or a
gravitational wave reaches the TADF detector may be mea-
sured when the generator device assembly is “switched off”.
[0226] Optionally, a process called “calibration” may be
carried out, e.g. to calibrate the TADF detector.

[0227] As such, the TADF detector may be placed in a
certain region, e.g. in a laboratory. Then, measurements with
the TADF detector are carried out, i.e. according to the
“TADF measurement procedure” for a certain time of, e.g.
3 days. This allows to measure the TADF emission patterns
over time. The respective TADF emission patterns may be
recorded using a CCD detector or CCD array. Since these
emissions are recorded over time, it may be possible receive
information on how the TADF emission pattern will behave
with respect to the background radiation over time, i.e. all
the radiation that is present within the, e.g. laboratory such
as gravitational radiation, electromagnetic radiation, neutri-
nos etc. Knowledge about the TADF emissions behavior
with respect to the background radiation affecting the same
may be used to determine statistical values, such as a mean
average background radiation.

[0228] As generally applied in the field of detector phys-
ics, the determine average or background radiation that has
been determined during calibration of the TADF detector,
e.g. during the 3 days, may be removed, subtracted, with-
drawn, or deducted such that further measurements may
yield a greater accuracy.

[0229] That way, higher amounts (e.g. of higher energy,
frequency or wavelength) of a signal, e.g. an artificially
generated gravitational signal may be more easily detect-
able, e.g. due to the fact that the background radiation part
of the TADF emission pattern has been removed from such
measurements.

[0230] Once the background radiation or the average
radiation has been removed, the TADF detector may be
considered a “calibrated TADF detector”.

[0231] The first TADF emission pattern, e.g. a TADF
emission pattern without exposure to gravitational waves
may correspond to the TADF emission pattern of a “cali-
brated TADF detector”.

[0232] The term “exposure” as used throughout the pres-
ent disclosure may be understood in that the TADF detector,
the TADF emission pattern and/or the TADF material in the
detection layer will be arranged within the focus area such
that gravitational radiation may be reaching, affecting, influ-
encing, penetrating, impacting, interacting with the TADF
detector, the TADF emission pattern and/or the TADF mate-
rial, e.g. when such a signal is provided.

[0233] The TADF material may thus have a first TADF
emission pattern, e.g. a calibrated TADF emission pattern,
when gravitational radiation doesn’t reach, influence affect,
impact or interact with the TADF emission pattern.

[0234] The first TADF emission pattern, e.g. when no
gravitational signal is present, may be detected using the
radiation detector device, e.g. the CCD camera.

[0235] The respective output of such measurements may
be visualized using a two-dimensional CCD array of, e.g.
having 240x160 pixels being spaced in the x-y plane, while
the z-axis provides e.g. 14 bit brightness values for every
pixel.
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[0236] Forexample, when the first TADF emission pattern
is recorded, the output that is visible in the CCD array may
correspond to a photon distribution that may be considered,
e.g. uniformly distributed. In other words, each pixel in the
CCD array may have substantially the same z-axis (e.g.
brightness) value. As such, the first TADF emission pattern
may correspond to photons having, e.g. an even, uniform, or
regular distribution of brightness values of the TADF pho-
tons that is visible in the CCD array.

[0237] An example output of a first TADF emission pat-
tern at a CCD array will be discussed in relation to FIG. 2A.
[0238] The TADF material may also have a second TADF
emission pattern, e.g. when gravitational waves or gravita-
tional radiation being generated or provided by the generator
device assembly reach the TADF detector or the TADF
material.

[0239] Thus, the second TADF emission pattern, e.g. the
TADF emission pattern when gravitational radiation or a
gravitational wave reaches the TADF detector may be mea-
sured when the generator device assembly is “switched on”.
[0240] As such, the EM source assembly will start pro-
viding electromagnetic radiation and, consequently, the gen-
erator device assembly will provide gravitational radiation,
e.g. in the direction of the TADF detector, such that TADF
detector and, particularly, the first TADF emission pattern,
e.g. the calibrated TADF emission pattern, will be exposed,
affected or impacted by the gravitational radiation.

[0241] This directly results in the second TADF emission
pattern, as the output on the CCD array (e.g. the first TADF
emission pattern) directly changes, i.e. due to the additional
presence of/exposure to the gravitational radiation by the
generator device assembly.

[0242] The gravitational radiation reaching the TADF
detector, may interact with the first TADF emission pattern,
e.g. causing a change, deviation or a deformation of the
photon distribution that is directly visible in the CCD array,
e.g. changing/altering the brightness values.

[0243] The second TADF emission pattern may be also
recorded using the same CCD array, e.g., also 240x160
pixels distributed in the x-y-plane while the z-axis provides,
e.g. also 14 bit brightness values for every pixel.

[0244] The z-values (brightness values) of the first TADF
emission pattern may change in that a different photon
distribution is observed in the CCD output.

[0245] As such the impact of the gravitational radiation
provided by the generator device assembly can be directly
“seen” in the CCD array, e.g. “upon switching on”, since the
gravitational radiation directly changes or alters the output
of the CCD array, e.g. the first or calibrated TADF emission
pattern, e.g. the resulting brightness values at each pixel.
[0246] However, since the gravitational radiation may be
controlled, e.g. in terms of radiation characteristics and/or
radiation signal pattern as mentioned above, the output
caused in the TADF detector, e.g. the same may also be
“visible” or detected in the second TADF emission pattern in
the CCD array.

[0247] Since the first and the second TADF emission
patterns may be compared and analyzed by the computing
device, e.g. using data analysis, the TADF detector may
output a respective signal, e.g. a feedback signal as men-
tioned above that is indicative of gravitational radiation
being present (or not).

[0248] An example output of a second TADF emission
pattern at a CCD array is discussed in relation to FIG. 2B.
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For example, to determine radiation characteristics form
such measurements, a time series of CCD images outputted
by a CCD array may be analyzed, to determine, e.g. a
frequency, a wavelength, energy etc. or a radiation signal
pattern.

[0249] Furthermore, FIGS. 2C and 2D show a TADF
emission pattern at a CCD array when a “strong” or a
“weak” gravitational signal is present.

[0250] A “strong” gravitational signal may correspond to
100% power of the apparatus and/or the generator device
assembly, e.g. 100% of available input power, e.g. of the EM
source assembly. A “weak” or “weaker” gravitational signal
may be understood in less than 100% power of the apparatus
and/or the generator device assembly, e.g. only 25% of input
power, e.g. of the EM source assembly. In FIGS. 2C and 2D,
the distance between the transmitter (e.g. generator device
assembly) and receiver (e.g. feedback sensor assembly) may
be constant, e.g. unchanged or e.g. not varied.

[0251] In general, TADF material is temperature sensitive
and, as a result, has temperature dependent TADF emission.
Therefore, a thermal calibration method may be used to
compensate temperature related effect.

[0252] For example, the whole TADF detector may be set
up in a thermally controlled thermal chamber, in which the
temperature is controlled to change from a low/minimum
level to a high/maximum level, preferably with constant
speed. The temperature may be changed so slow that, inside
the thermal chamber, a quasi thermal equilibrium is
achieved. For example, the temperature change may be such
that the time constant(s) of the thermal calibration method
is(are) smaller than dynamics of the thermal chamber of the
thermal calibration setting. For example, in some cases the
time constant of the thermal calibration method can be in the
range of about two seconds and measuring time constant of
the thermal calibration setting can be in the range of about
two minutes. As further example, the thermal dynamics of
the thermal calibration setting can be a thermal change in the
range of about 20° C. in about one hour.

[0253] The above temperature change process may carried
out once or may be repeated for two or more different
temperature change profiles (e.g. different constant speeds,
stepwise including using different step sizes). Experiments
have shown that one or more temperature change processes
lasting about five to seven hours provide a good basis for
thermal calibration.

[0254] Also, a method for influencing at least one of a rate
of a chemical reaction and/or a biological process and/or a
phase transition process is provided, the method comprises:

[0255] providing electromagnetic radiation with a EM
source assembly,

[0256] guiding the electromagnetic radiation with a
guiding device to a magnetic field, the magnetic field
being perpendicular to a guiding direction of the elec-
tromagnetic radiation,

[0257] providing a focus area in which a gravitational
signal is outputted upon the interaction of the electro-
magnetic radiation with the magnetic field,

[0258] arranging the probe including the at least one
chemical reaction at least partially within the focus
area.

[0259] The gravitational radiation maybe provided at least
during a first time, e.g. during which the experiment is
performed, e.g. 12 hours, 24 hours, 36 hours, 72 hours, 108
hours etc.
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[0260] The method may further comprise controlling
radiation characteristics and/or radiation signal pattern of the
gravitational signal by controlling the radiation characteris-
tics and/or the radiation signal pattern of the electromagnetic
radiation of the EM source assembly.

[0261] The radiation characteristics of the electromagnetic
radiation include

[0262] a frequency;

[0263] an amplitude;

[0264] an intensity;

[0265] an energy;

[0266] and the radiation signal pattern of the electro-

magnetic radiation include provision of the electromag-
netic radiation

[0267] constantly;

[0268] in a reoccurring manner;

[0269] repeatedly;

[0270] pulsed;

[0271] periodic or quasi-periodic;

[0272] gradually increasing or decreasing;

[0273] divided by an arbitrary time series of values.
[0274] The method may further include comparing the

probe that is arranged in the focus area with a control sample
that is equal to the probe in order to determine the effect of
the gravitational radiation provided.

[0275] Furthermore, a method for influencing at least one
of a rate of a chemical reaction and/or a biological process
and/or a phase transition process, the method comprising

[0276] providing gravitational radiation in the form of
gravitational waves with a generator device assembly,
in a first focus area,

[0277] detecting the gravitational radiation with a feed-
back sensor assembly arranged at least partially within
the first focus area to provide at least one feedback
signal,

[0278] controlling the provision of gravitational radia-
tion of the generator device assembly in dependence of
the at least one feedback signal to controllably influ-
ence the rate of the at least one chemical reaction and/or
the biological process and/or the phase transition pro-
cess.

BRIEF DESCRIPTION OF THE DRAWINGS

[0279] So that the manner in which the above recited
features of the present disclosure can be understood in detail,
a more particular description of the disclosure, briefly sum-
marized above, may be had by reference to embodiments.
The accompanying drawings relate to embodiments of the
disclosure and are described in the following:

[0280] FIG. 1 illustrates a schematic view of an example
apparatus or generator device assembly according to
embodiments described herein;

[0281] FIG. 2 illustrates a schematic view of an example
feedback sensor assembly in the form of a TADF detector
according to embodiments described herein;

[0282] FIG. 2A illustrates the output of a first (e.g. cali-
brated) TADF emission pattern from a TADF detector at a
CCD array;

[0283] FIG. 2B illustrates the output of a second TADF
emission pattern from the TADF detector at a CCD array;
compared to the first (e.g. calibrated) TADF emission pat-
tern;
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[0284] FIG. 2C illustrates the output of a second TADF
emission pattern from the TADF detector at a CCD array
when a “weak” gravitational signal is present;

[0285] FIG. 2D illustrates the output of a second TADF
emission pattern from the TADF detector at a CCD array
when a “weak” gravitational signal is present;

[0286] FIG. 2E illustrates the different processes of fluo-
rescence emission, phosphorescence emission and thermally
activated delayed fluorescence emission that may occur in,
e.g., a TADF material.

[0287] FIG. 3 illustrates system according to embodiments
described herein having at least one generator device assem-
bly, and a feedback sensor assembly including multiple
feedback sensors;

[0288] FIG. 4 illustrates a schematic view of a system
according to embodiments described herein having a gen-
erator device assembly including two generator devices, and
a feedback sensor assembly including four feedback sensors;
[0289] FIG. 5 illustrates an (unfiltered) response at a
feedback sensor assembly when using a photodiode, e.g. a
(1D) signal pattern (e.g. a first and a second TADF emission
pattern) in dependence of electromagnetic radiation being
input at a EM source assembly of a generator device
assembly, e.g. in dependence of a gravitational signal;
[0290] FIG. 6 illustrates a (filtered) response at a feedback
sensor assembly when using a photodiode, e.g. a (1D) signal
pattern (e.g. a first and a second TADF emission pattern) in
dependence of electromagnetic radiation being input at a
EM source assembly of a generator device assembly, e.g. in
dependence of a gravitational signal;

[0291] FIG. 7 illustrates a flow diagram of a method
according to embodiments described herein;

[0292] FIG. 8 illustrates a flow diagram of a method
according to embodiments described herein.

DETAILED DESCRIPTION

[0293] Reference will now be made in detail to the various
embodiments of the disclosure, one or more examples of
which are illustrated in the figures. Within the following
description of the drawings, the same reference numbers
refer to same components. Generally, only the differences
with respect to individual embodiments are described. Each
example is provided by way of explanation of the disclosure
and is not meant as a limitation of the disclosure. Further,
features illustrated or described as part of one embodiment
can be used on or in conjunction with other embodiments to
yield yet a further embodiment. It is intended that the
description includes such modifications and variations.
[0294] The drawings are schematic drawings which are
not drawn to scale. Some elements in the drawings may have
dimensions which are exaggerated for the purpose of high-
lighting aspects of the present disclosure and/or for the sake
of clarity of presentation.

[0295] Known conventional components, which are nec-
essary for operation, (e.g. energy supply, cables, controlling
devices, processing devices, storage devices, etc.) are nei-
ther shown nor described, but are nevertheless considered to
be disclosed for the skilled person.

[0296] FIG. 1 shows an apparatus 100.

[0297] The apparatus 100 comprises a computing device
(not shown) and a EM source assembly 102. The EM source
assembly includes, e.g., two, LEDs and each being config-
ured to provide electromagnetic radiation, e.g. photons,
having a first wavelength of, e.g., 470 nm and/or 525 nm. In
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this case, two LEDs are used to provide different radiation
signal patterns, such as a pulsed radiation signal pattern for
example.

[0298] The apparatus 100 further comprises a magnetic
assembly 104 configured to provide a magnetic field B. The
direction of the magnetic field B is indicated by arrows 106.
[0299] The apparatus also includes a signal-generation
region 108 being located in between the distance, gap, or
spacing A between the two magnets 104A, 104B or the
magnetic poles 104A and 104B of the magnetic assembly
104.

[0300] The apparatus 100 further comprises a guiding
device 110 being coupled to the EM source device 102. The
guiding device 110 may be a light pipe or light tube, e.g. a
tube to transport electromagnetic radiation (e.g. light) of the
EM source assembly 102.

[0301] As shown in FIG. 1, the light tube 110 is positioned
in between the spacing A of the magnet assembly 104, i.e.
to cross or traverse the magnetic field B between the
magnetic poles 104A and 104B. As such, the magnetic field
B provided by the magnetic assembly 104 may interact with
the light transported in the light tube 110.

[0302] As mentioned, the “coupling” between the guiding
device 110 and the EM source device 102 does not require
a physical attachment or fixation to the EM source device
102 but merely requires that the electromagnetic radiation,
e.g. the light generated by the EM source device 102 may
enter the light tube 110. However, this does not exclude a
physical attachment. In particular, the term “coupling” as
used throughout the present disclosure with respect to the
guiding device 110 and the EM source device 102 should be
understood in enabling the electromagnetic radiation pro-
vided by the EM source device 102 to enter the guiding
device 110.

[0303] The light tube 110 is configured to guide or trans-
port the electromagnetic radiation provided by the laser 102
along a guiding direction C that follows the curvature,
shape, trajectory or dimension of the light tube, which
allows to transport the photons created by the laser 102 into
the magnetic field region, e.g. into the spacing A where a
gravitational signal is generated, e.g. at the signal-generation
region 108.

[0304] The apparatus 100 includes a signal-generation
region 108 which essentially corresponds to the size of the
magnet assembly 104, since the gravitational signal is gen-
erated when both the magnetic field B and the photons from
the laser 102 interact.

[0305] As shown in FIG. 1, the magnetic field B in the
signal-generation region 108 is being provided substantially
perpendicular to the light tube 110 (e.g. and the electromag-
netic radiation therein), i.e. in order to be able to generate a
gravitational wave 114 according to the Gertsenshtein effect.
[0306] The apparatus 100 further comprises a housing 116
having shielding properties for shielding, e.g., electromag-
netic radiation, from reaching the inner components, e.g. the
magnetic assembly 104, the guiding device 110 etc. located
inside the housing 116, i.e. as indicated by arrow 118.
[0307] Contrary thereto, the gravitational wave 114 gen-
erated is able to penetrate the housing 116 as indicated by
arrow 120.

[0308] FIG. 2 shows a schematic view of an example
feedback sensor assembly 200 in the form of a TADF
detector 200.
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[0309] FIG. 2 schematically illustrates a TADF detector
for detection of gravitational waves 114 generated by a
generator device assembly 100.

[0310] The TADF detector 200 comprises a computing
device 202 and a detection layer 204. As illustrated, the
TADF detector 200 comprises two detection layers 204 A,
204B. However, it is also possible to equip the TADF
detector 200 with only one detection layer.

[0311] The detection layer comprises thermally activated
delayed fluorescence TADF material, i.e. a material that is
able to generate thermally activated delayed fluorescence
emission when the TADF material is excited, e.g. by pho-
tons, from the S, state to an energetically higher state, e.g.
the S, state.

[0312] Upon excitation with an excitation frequency in the
TADF material in the detection layer will exhibit a thermally
activated delayed fluorescence TADF emission.

[0313] The TADF detector comprises an excitation radia-
tion source device 206. As illustrated, the excitation radia-
tion source device 206 may be a lamp, or a LED that is
adapted to emit excitation radiation 208, i.e. photons 208.
The photons 208 may have at least a frequency that is within
in the excitation frequency range of the excitation material,
i.e. a frequency that is at least able to excite the TADF
material from the S, state to an energetically higher state,
e.g. the S, state.

[0314] The excitation radiation source device 206 can be
controlled to provide continuous excitation radiation, i.e. to
be operated in a constant emission mode. The excitation
radiation source device 206 can be controlled to provide
non-continuous excitation radiation, i.e. to be operated in a
variable emission mode, to provide, for example, pulsed
and/or periodical excitation radiation. Controlling the opera-
tion of the excitation radiation source device 206 is helpful
in order to carry out the TADF measurement procedure. A
controlling device may also be used to do so.

[0315] The excitation radiation source device 206 can
comprise one or more excitation radiation sources, for
example, one or more LEDs. The drawings show a single
excitation radiation source device 206. However, two and
more excitation radiation source devices, e.g. arranged adja-
cent to each other, opposite to each other or, e.g., spaced
apart from each other can be employed.

[0316] The TADF detector comprises at least one radiation
detector device. In the example of FIG. 2, the TADF detector
comprises two radiation detector devices 210 communica-
tively coupled with the computing device 202.

[0317] The radiation detector device 210 may be a CCD
device, CCD array, CCD camera, a photodiode or any other,
e.g. optical, detector that is capable of detecting (at least) the
photons provided by the detection layers 204A, 204B,
particularly resulting from thermally activated delayed fluo-
rescence emission from the TADF material, i.e. in response
to excitation by excitation radiation from the LED 206.
[0318] As such, the radiation detector devices, e.g. the
CCD arrays should be at least sensitive to detect thermally
activated delayed fluorescence emission and the resolution
of such a CCD array should be chosen to image or visualize
the TADF emission.

[0319] The radiation detector device 210 can have a planar
detection surface, or, for example, a curved detection sur-
face. The same applies to the detection layer 204 A, 204B.
[0320] The size and form of the detection surface of the
radiation detector device 210 can be designed such that it
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conforms the size and form of a detection layer’s emission
surface from where TADF emission is emitted. This allows
capturing and detecting as much TADF emission photons
from the detection layer as possible.

[0321] The detection layer may have a single TADF
emission surface or may have two or even more emission
surfaces.

[0322] The radiation detector device 210 is capable of
outputting detection data indicating radiation, e.g. photons
resulting from TADF emission that are detected by the
radiation detector device, e.g. the CCD array.

[0323] In addition or as alternative, one or more optical
systems, e.g. a lenses (concave, convex or a combination),
can be arranged between the detection layer 204A, 204B and
the radiation detector devices 210 in order to, e.g. focus the
direction of the TADF emission 212 onto the radiation
detector device 210, e.g. to avoid losing information of the
TADF emission 212.

[0324] The radiation detector devices 210 being adapted to
detect TADF emission(s) from the detection layer 204A,
204B and provide respective detection data to the computing
device 202.

[0325] The TADF detector may also comprise a housing
216.
[0326] The housing 216 may be adapted to act as at least

one of the following:

[0327] optically non-transparent shield,

[0328] thermal shield,

[0329] electromagnetic shield,

[0330] shield against at least one of UV radiation,

gamma radiation, corpuscular radiation, X-rays, alpha
radiation, beta radiation.
[0331] The material of the housing 2166 may comprise,
for example, at least one of the following:

[0332] metal (e.g. for optically non-transparent shield-
ing),

[0333] plastic (e.g. for optically non-transparent shield-
ing),

[0334] gas gap and/or low thermal conductivity poly-

mers (e.g. for thermal shielding),

[0335] multi layered construction including layers of
different material, for example alternating layers of
material having low and high thermal conductivity, like
copper foil, (e.g. for thermal shielding),

[0336] low thermal conductivity material, like polymer,
(e.g. for thermal shielding),

[0337] closed (e.g. complete and/or hermetic) grounded
metal coating (e.g. Al, Cu) (e.g. for electromagnetic
shielding)

UV/gamma/corpuscular/X-rays/alpha/beta shield:

[0338] Aluminum (e.g. for shielding of at least one of
UV radiation, gamma radiation, corpuscular radiation,
X-rays, alpha radiation, beta radiation),

[0339] glass (e.g. for shielding of at least one of UV
radiation, gamma radiation, corpuscular radiation,
X-rays, alpha radiation, beta radiation),

[0340] textolite (e.g. for shielding of at least one of UV
radiation, gamma radiation, corpuscular radiation,
X-rays, alpha radiation, beta radiation),

[0341] concrete (e.g. for shielding of at least one of UV
radiation, gamma radiation, corpuscular radiation,
X-rays, alpha radiation, beta radiation).

[0342] An exemplary housing may have walls comprising
an Aluminum sheet/layer with a thickness of at least about
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10 mm; one, two or three glass layers each having a
thickness of at least about 2 mm; a textolite layer with a
thickness of about 1 mm with an optional cooper foil at least
at one side of the textolite layer.

[0343] The distance between the inner surface of the
housing 216 and the detection layer 204A, 204B may be 0
mm (i.e. no distance) or, for example, in the range of at least
about 30 mm.

[0344] Further shielding can be achieved by providing a
housing that—in addition to at least one of the above-
mentioned examples or as option thereto—is made of con-
crete and completely surrounds the TADF detector. This can
be accomplished by, for example, positioning the TADF
detector in a hollow concrete cube having concrete walls
with a thickness of, e.g., about 3 meters and more.

[0345] The excitation radiation source device 206 may be
controlled to emit photons 208 that reach the TADF material
in the detection layer 204A, 204B which will consequently
be excited and exhibit TADF emission that may be measured
according to the TADF measurement procedure set forth
above.

[0346] FIGS. 2A-2D illustrates two-dimensional (2D) rep-
resentations of TADF emission patterns at a CCD array.

[0347] FIG. 2A illustrates an example output of a first,
calibrated TADF emission pattern from a TADF detector at
a CCD array. The respective output of such measurements
may be visualized using a two-dimensional CCD array of,
e.g. having 240x160 pixels being distributed in the x-y
plane, while the z-axis provides, e.g. 14 bit brightness values
for every pixel.

[0348] As can be seen in the example of FIG. 2A, the x-y
plane, e.g. defined by the x-axis and the y-axis includes, e.g.
240x160 pixels. The z-axis value may include information
about the brightness detected at every pixel. The darker
pixels may correspond to less brightness values of the TADF
photons while the brighter pixels may correspond to higher
brightness values of the TADF photons. As can be seen, the
brightness values are evenly or uniformly distributed over
the entire detection area of the CCD array, e.g. the x-y-plane.
As such, a uniform, regular or even photon distribution
having uniformly, regularly or evenly distributed brightness
values in the x-y plane is determined when the generator
device assembly is “switched off”, i.e. no gravitational
radiation is provided.

[0349] FIG. 2B illustrates an example output of a second
TADF emission pattern from the TADF detector at the CCD
array mentioned above, e.g. FIG. 2B shows how the first
(e.g. the calibrated) TADF emission pattern changes when
gravitational radiation is present.

[0350] As can be seen in the example of FIG. 2B, the
second TADF emission pattern is different from the first
TADF emission pattern, particularly deformed, bent, shifted,
focused and affected by the gravitational radiation. In par-
ticular, the outer pixels at the edges 210 may have brightness
values that are, e.g. decreased as compared to FIG. 2A.
While the pixels towards the center may have brightness
values, e.g. having increased as compared to FIG. 2A.
[0351] However, in order to determine radiation charac-
teristics and/or radiation signal pattern from such measure-
ments, a time series of CCD images, e.g. detect multiple
CCD images outputted by the CCD array over time, may be
analyzed to determine, e.g. a frequency, a wavelength,
energy etc. or a radiation signal pattern.
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[0352] FIG. 2C illustrates the output of a second TADF
emission pattern from the TADF detector at a CCD array
when a “weak” gravitational signal is present. A “strong”
gravitational signal may correspond to 100% power of the
apparatus and/or the generator device assembly, e.g. 100%
of available input power, e.g. of the EM source assembly. A
“weak” or “weaker” gravitational signal may be understood
in less than 100% power of the apparatus and/or the gen-
erator device assembly, e.g. only 25% of input power, e.g. of
the EM source assembly. In FIGS. 2C and 2D, the distance
between the transmitter (e.g. generator device assembly) and
receiver (e.g. feedback sensor assembly) may be constant,
e.g. unchanged or e.g. not varied. This allows to “visualize”
the change in input power, e.g. at the output of the feedback
sensor.

[0353] As can be seen, the brightness value in the CCD
image at every pixel (e.g. in a center region of the CCD
image which is indicated in FI1G. 2C by being surrounded by
the dashed contour/envelope 220) is only slightly increased
as compared to the outer pixels 240. However, as compared
to a (e.g. calibrated) TADF emission pattern, e.g. as in FIG.
2A, increased brightness values at the pixels in the center
may be observed.

[0354] FIG. 2D illustrates the output of a second TADF
emission pattern from the TADF detector at a CCD array
when a “strong” gravitational signal is present. The black
area in the center of the CCD image illustrates an overflow-
ing area, e.g. the brightness values that may not fit in the,
e.g., 14 bit brightness pixel size of the pixels.

[0355] Data analysis techniques may be used for the
output to determine, for example, radiation characteristics
and/or radiation signal pattern of the gravitational radiation.
[0356] FIG. 3 illustrates a system 300 according to
embodiments described herein having at least one generator
device assembly 100, e.g. in the form of an apparatus 100 as
mentioned above, and a feedback sensor assembly 200
including multiple feedback sensors 200, e.g. in the form of
TADF detectors.

[0357] FIG. 3 illustrates a system 300 to influence at least
one chemical reaction and/or a biological process.

[0358] The system 300 comprises a generator device
assembly 100, e.g. a generator device assembly using the
Gertsenshtein effect for providing gravitational radiation.
The gravitational radiation may be provided in a focus area
302. The focus area 302 may have a starting point 302A, an
endpoint 302B and a radiation area 302C therebetween in
which gravitational radiation is being provided. As can be
seen in FIG. 3, the focus area 302 may have a conus shape.

[0359] The system 300 further includes a probe or sample
304A that is depicted to be fully covered by the focus area
302, e.g. located completely within the radiation area 302,
and a control sample 304B located outside the focus area
302, e.g. not affected by gravitational radiation in the focus
area 302.

[0360] However, the probe 304A may also be arranged
only partially inside the focus area 302 such that parts
thereof are inside the focus area 302, e.g. and thereby
affected by the gravitational radiation, and parts thereof are
outside the focus area 302, e.g. and thereby not affected by
the gravitational radiation.

[0361] The probe 304 A under investigation may include at
least one chemical reaction and/or at least one biological
process and/or at least one phase transition process that may
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be influenced by radiation, e.g. gravitational radiation 114,
provided by the generator device assembly 100.

[0362] The control sample 304B may include the same at
least one chemical reaction and/or at least one biological
process and/or at least one phase transition process.

[0363] In other words, the control sample 304B may be
equal to the probe 304 A under investigation with the only
difference that the control sample is not to be influenced by
gravitational radiation. For example, the probe 304 A and the
control sample may include the same sort of plant or seed or
the same solution for crystal formation.

[0364] As depicted, the probe 304B and the control
sample 304 A are arranged such that at a distance or spacing
between probe 304A and control sample 304B is provided
which may be, for example, 15 cm. However, any suitable
spacing may be chosen.

[0365] The example system 300 illustrated in FIG. 3 may
further include a feedback sensor assembly 306 including,
e.g., four feedback sensors 306A, 306B, 306C and 306D,
each in the form of] e.g., a TADF detector as illustrated in
FIG. 2. A feedback sensor assembly or one or more feedback
sensors may be optional for the system.

[0366] As illustrated in FIG. 3, the TADF detectors 306 A-
306D are arranged in the vicinity of the probe 304A spaced
apart at an angle of approximately 90°. However, this is just
for illustration purposes, i.e. any suitable spacing, angle,
number of TADF detectors may be chosen. Also, the TADF
detectors 306A-306D are arranged to be at least partially
within the focus area 302, e.g. in order to be affected by the
gravitational radiation, e.g. the gravitational radiation 114,
provided by the generator device assembly 100.

[0367] Each of the TADF detectors 306A-306D may be a
calibrated TADF detector and is able to provide a feedback
signal in response to detecting the gravitational radiation 114
generated by the generator device assembly 100.

[0368] In other words, the (calibrated) TADF detectors
306A-306D and particularly the TADF emission pattern will
be impacted, affected, influenced by the gravitational radia-
tion 114.

[0369] This results in the TADF detectors 306A-306D
each providing a TADF emission pattern with exposure to
gravitational radiation 114. These TADF emission patterns
may be detected by the radiation detector devices within the
TADF detectors 306A-306D that provide detection data, i.e.
this information, to the computing device (not shown) for
analysis.

[0370] As mentioned, the computing device (not shown)
of the example system 300 of FIG. 3 may be coupled to the
generator device assembly 100 and the feedback sensor
assembly 306A-306D.

[0371] The computing device may control, e.g. in depen-
dence of (e.g. one or more of) the feedback signals of the
TADF detectors 306 A-306D, e.g. the detection data detected
by the respective radiation detector devices, e.g. the CCD
arrays therein that include information of the first and
second TADF emission pattern that is or is not affected by
gravitational radiation, the provision of gravitational radia-
tion of the generator device assembly 100.

[0372] Controlling the generator device assembly 100
may include varying the radiation characteristics and/or the
radiation signal pattern in dependence of the one or more
feedback signals.

[0373] For example, the initial wavelength, e.g. 470 nm or
525 nm, of the electromagnetic radiation provided by the
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EM source assembly 102 may be controlled, e.g. in order to,
correspondingly, control and/or change the wavelength of
the corresponding gravitational radiation 114, by which the
probe 304 A can, consequently, be controllably influenced.
[0374] The control sample 304B may not be influenced
thereby since it is located outside the focus area 302.
[0375] As mentioned above, not only the wavelength of
the photons provided by the EM source device 102 may be
changed, but also the frequency, amplitude, intensity, energy
etc. e.g. the radiation characteristics and/or the radiation
signal pattern, e.g. pulsed, constant, periodic (e.g. sinusoidal
etc.), chaotic, reoccurring etc.

[0376] This allows to have a controlled, customized or
selected impact or influence on the probe 304A under
investigation and, particularly on the at least one chemical
reaction and/or the biological process.

[0377] The probe 304A under investigation may then be
influenced for a certain time, e.g. a first time of hours, days,
weeks etc. (e.g. as long as the experiment is to be carried
out) while the control sample 304B will not be influenced.
[0378] After this time, the probe 304A may compared to
the control sample 304B to determine the differences ther-
ebetween, e.g. to determine how fast/slow the rate of the at
least one chemical reaction and/or the biological process
changed (e.g. a growth rate) or, e.g. how the structure, form,
shape of the probe has changed. These differences may be
related to the influence of the gravitational radiation that has
affected, impacted or altered the probe 304A.

[0379] Optionally, as further shown in FIG. 3, the feed-
back sensor assembly 306 may include one or more addi-
tional feedback sensors 306F and 306F that may be located
outside of the focus area 302, e.g. for constantly measuring
the background radiation. Consequently, the information
provided by the TADF detectors 306E and 306F may serve
to enhance the measurements, e.g. in terms of accuracy and
also serve to crosscheck, verity the results.

[0380] As mentioned above, a chemical reaction follows
the Arrhenius equation. As such, small change of, e.g.
energy, for the particles involved in a chemical reaction, e.g.
the initial reactants, may result in a change of the process,
e.g. and possible the outcome, i.e. the final products. Such
change in energy may, be provided thermally, i.e. by varying
temperature T or pressure P or a concentration etc. as
discussed above, or by impact of non-ionizing radiation,
such as gravitational radiation. This means that by providing
gravitational radiation 114 to a chemical reaction in a
controlled way, e.g. by using a generator device assembly
100 or an apparatus 100 as mentioned above, the chemical
reaction may be correspondingly affected, influenced or
impacted in a controlled way. The same applies to a bio-
logical process and/or a phase transition process.

[0381] The radiation provided seems to have an impact on
the rate, i.e. the speed at which the chemical reaction or the
biological process occurs, since an increase in the radiation
level causes acceleration of reactions leading to a higher
chance of mutations while a lower radiation level causes
deceleration of reactions leading to a lower chance of
mutations.

[0382] Experiments have shown that under periodic influ-
ence or regular, e.g. reoccurring impact, i.e. the speed or the
rate of the reaction is accelerated or decelerated, periodically
or regularly etc., such a change may have advantageous
effects on the at least one chemical reaction and/or the
biological process and/or the phase transition process.
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[0383] Experiments were carried out using a total of three
thermostats T1-T3, i.e. in which a constant temperature of
T1=40° C., T2=37° C. and T3=25° C. was maintained
during a time of 8 days in total, i.e. 8 days in which a
gravitational radiation has been applied.

[0384] The gravitational radiation has been provided
according to different radiation signal patterns, namely: E1)
a continuous radiation signal pattern, E2) On/off modulation
in the range of 0-16000 ms and E3) a harmonic modulation
of the generator power (P=sum(A, sin(w,t)) with A, being in
the range of 10 Hz and 1000 Hz.

[0385] Each of the three thermostats T1-T3 included a
probe under investigation including at least one chemical
reaction, a biological process, a phase transition process etc.
that has been arranged to be within the focus area of the
gravitational radiation E1-E3 and, thus, influenced thereby
as well as a control sample including the same at least one
chemical reaction, biological process, phase transition pro-
cess that has been arranged outside the focus area of the
gravitational radiation E1-E3 and, thus, not influence
thereby.

[0386] In thermostat T1 the probe under investigation and
the control sample included seeds of legumes, e.g. seeds of
beans and peas. After the duration of the Experiments and
using radiation signal pattern E1, the germination energy,
e.g. the number of seedlings after 5 days showed more than
150% percent increase as compared to the control sample.
The maximum plant height showed more than 200%
increase and the median height of plants (e.g. an average
increase of all tested) showed more than 150% as compared
to the control sample height.

[0387] Radish for example, shows a medium growth of
70% i.e. following E1 and even 120% in E3 as compared to
the control sample.

[0388] In T3, a solution for crystal formation, e.g. a phase
transition process from liquid to solid, was tested. Following
E3, the crystal growth of the probe under investigation was
drastically slowed or decelerated as compared to the control
sample, e.g. during a 30 hour experiment, the crystal growth
of the probe under investigation was even completely sup-
pressed as compared to the control sample, in which the
formation was as expected, e.g. not suppressed.

[0389] Using E2, the crystal formation was a lot more
uniform/homogeniously as compared to the control sample,
which was rather chaotically or inhomogen.

[0390] FIG. 4 illustrates system 400 according to embodi-
ments described herein having at least one generator device
assembly 100, and a feedback sensor assembly 200 includ-
ing multiple feedback sensors 200. The feedback sensor
assembly 200 may be optional to the system.

[0391] FIG. 4 illustrates a system 400 to influence at least
one chemical reaction and/or a biological process and/or a
phase transition process.

[0392] The system 400 comprises a generator device
assembly 100, e.g. an apparatus 100 using the Gertsenshtein
effect for providing gravitational radiation.

[0393] The generator device assembly 100 comprises a
first generator device 100A that provides a first gravitational
radiation in a first focus area 402 and a second generator
device 100B that provides a second gravitational radiation in
a second focus area 412. Generally, the focus areas 402 and
412 have the same features as mentioned above with respect
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to the focus area 302, e.g. each having a first end 402A,
412A a second end 402B, 412B and a radiation area 402C,
412C therebetween etc.

[0394] The first gravitational radiation may be equal to the
second gravitational radiation with respect to radiation char-
acteristics and/or radiation signal pattern, or different.
[0395] However, various variations with respect to radia-
tion characteristics, e.g. frequency, wavelength, energy,
intensity and/or variations with respect to radiation signal
pattern, e.g. pulsed, reoccurring, periodic, constant etc. are
possible.

[0396] As can be seen, the probe under investigation 404 A
is arranged to be within the first and the second focus areas
402, 412, while the control sample is located outside the first
and the second focus areas 402, 412.

[0397] The feedback sensor assembly 406 includes four
feedback sensors 406A-406D in the form of a TADF detec-
tor as illustrated in FIG. 2, wherein each feedback sensor
406A-406D is located inside both the first and the second
focus area 402, 412 and in the vicinity of the probe 404B.
[0398] As can be seen in the example of FIG. 4, two
optional TADF detectors 406E and 406F may be provided,
wherein the first TADF detector 406E may provide a feed-
back signal indicative of the first gravitational radiation
provided by the first generator assembly 102A and the
second TADF detector 406F may provide a feedback signal
indicative of the second gravitational radiation provided by
the second generator assembly 102B.

[0399] Alternatively or in addition thereto, the system 400
may include TADF detectors 406G and 406H in order to
detect a gravitational signal (e.g. background), for example
in the vicinity of the control sample 404B and outside the
first and second focus areas 402, 412.

[0400] FIG. 5 illustrates an (unfiltered) response at a
feedback sensor assembly (e.g. an output 500) when using a
photodiode, e.g. a (1D) signal pattern (e.g. a first and a
second TADF emission pattern) in dependence of electro-
magnetic radiation being input at a EM source assembly of
a generator device assembly, e.g. in dependence of a gravi-
tational signal.

[0401] The horizontal axis 510 of the output 500 illustrates
time, e.g. in seconds, while the vertical axis 520 illustrates
a signal level, e.g. a power of the signal. The rectangular or
square-like signal 530 illustrates the electromagnetic radia-
tion that is input to the EM source assembly, e.g. the light
generated thereby. As can be seen, the light is generated in
this example using a pulsed radiation signal pattern. The
“sinusoidal-like” signal 540 illustrates the output in the
Feedback sensor, e.g. the gravitational signal.

[0402] As can be seen, for a first time, e.g. the portion
between approximately 0 and 2000 of FIG. 5, no electro-
magnetic radiation is generated by the EM source device.
This results in no gravitational radiation being generated e.g.
by the apparatus and/or the generator device assembly.
Consequently, the TADF detector output of the, e.g. photo-
diode only measures background radiation 540A. This sce-
nario may correspond to the first TADF emission pattern,
when no gravitational signal is present but only background
540A. FIG. 5 represents only a 1 dimensional (1D) repre-
sentation of the (first and second) TADF emission pattern.
[0403] For a second time, e.g. the portion above 200 in
FIG. 5, the EM source assembly is “switched on” and
“switched off” in e.g. a pulsed manner. This is indicated in
FIG. 5 by the rectangular-like signal. Consequently, “switch-
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ing on” the EM source assembly may result in electromag-
netic radiation being generated, entering the guiding device,
being guided to the signal-generation region where it inter-
acts with a magnetic field to generate a gravitational wave.
The same may be directed to the feedback sensor in order to
measure how its output changes. As can be seen, when the
gravitational signal is being generated, e.g. provision is
indicated by the start of signal 530, the feedback sensor
shows a reaction or response thereto indicated by the peak(s)
540B. Peaks 540B are slightly higher than gravitational
signal peaks 540C. This may have several explanations. For
example, according to linear time invariant (LTI) system
theory, the receiver realization may include an adaptive
algorithm for current background and signal-to-noise-ratio
estimation. Dynamic behavior of such an algorithm may be
describes as a linear time-invariant system of the second
order with complex poles. The peaks 540B may result from
an “overshoot” of the receiver output right after turning on
the generator signal, e.g. the gravitational signal. Another
explanation may result from radio-techniques. The receiver
may be considered as a narrow band filter, e.g. tuned to the
frequency of the generator. During the generator being in the
“power on” of the generator, the signal may be non-station-
ary and its spectrum may have some additional harmonics
which may distort the output of the receiver initially. In
order to avoid such effects, a power ramp may be used, e.g.
including “power-on ramp” and “power-down ramp”. The
peaks 540B and/or the peaks 540C may correspond to the
second TADF emission pattern, when a gravitational signal
is present.

[0404] FIG. 6 illustrates a (filtered) response at a feedback
sensor assembly (e.g. an output 500) when using a photo-
diode, e.g. a (1D) signal pattern (e.g. a first and a second
TADF emission pattern) in dependence of electromagnetic
radiation being input at a EM source assembly of a generator
device assembly, e.g. in dependence of a gravitational sig-
nal. FIG. 6 may thus correspond to FIG. 5 with the only
difference that the output of FIG. 5 is filtered.

[0405] For the output 600 of FIG. 6, an exponential
moving average (EMA) filter was used, e.g. a calculation to
analyze data points by creating a series of averages of, e.g.
different, subsets of the data set. This may be used to
“smooth out”, e.g. to exclude, short-term irregularities or
fluctuations and/or to highlight longer-term trends or cycles.
FIG. 6 illustrates that the initial higher response 540B of the
feedback sensor when a gravitational signal is present (e.g.
second TADF emission pattern, 1D), the background signal
540A (e.g. first TADF emission pattern, 1D) as well as the
trend towards a proportional response 540C. For example,
the proportional response may be regarded as approximately
a constant ratio between input signal power (e.g. electro-
magnetic radiation) and output signal power (e.g. gravita-
tional signal).

[0406] FIG. 7 illustrates a flow diagram 700 of a method
for influencing a rate of at least one chemical reaction and/or
a biological process and/or a phase transition process
according to embodiments described herein.

[0407] The method 700 comprises:

[0408] providing 702 electromagnetic radiation with a
EM source assembly,

[0409] guiding 704 the electromagnetic radiation with a
guiding device to a magnetic field, the magnetic field
being perpendicular to a guiding direction of the elec-
tromagnetic radiation,
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[0410] providing 706 a focus area in which a gravita-
tional signal is outputted upon the interaction of the
electromagnetic radiation with the magnetic field,

[0411] arranging 708 the probe including the at least
one chemical reaction, the at least one biological pro-
cess and/or the at least one phase transition process at
least partially within the focus area.

[0412] The gravitational radiation may be provided at least
during a first time.

[0413] The method 700 may further comprise controlling
710 radiation characteristics and/or radiation signal pattern
of the gravitational signal by controlling 712 the radiation
characteristics and/or the radiation signal pattern of the
electromagnetic radiation of the EM source assembly.
[0414] The radiation characteristics of the electromagnetic
radiation include

[0415] a frequency;

[0416] an amplitude;

[0417] an intensity;

[0418] an energy;

[0419] and the radiation signal pattern of the electro-

magnetic radiation include provision of the electromag-
netic radiation

[0420] constantly;

[0421] in a reoccurring manner;

[0422] repeatedly;

[0423] pulsed;

[0424] periodic or quasi-periodic;

[0425] gradually increasing or decreasing;

[0426] divided by an arbitrary time series of values.
[0427] FIG. 8 illustrates a flow diagram 800 of a method

for influencing a rate of at least one chemical reaction and/or
a biological process and/or a phase transition process
according to embodiments described herein.

[0428] The method 800 comprising

[0429] providing 802 gravitational radiation in the form
of gravitational waves with a generator device assem-
bly, in a first focus area,

[0430] detecting 804 the gravitational radiation with a
feedback sensor assembly arranged at least partially
within the first focus area to provide at least one
feedback signal,

[0431] controlling 806 the provision of gravitational
radiation of the generator device assembly in depen-
dence of the at least one feedback signal to controllably
influence the rate of the at least one chemical reaction
and/or the biological process and/or the phase transition
process.

1. Apparatus to influence at least one of a rate of a
chemical reaction and/or a biological process and/or a phase
transition process, the apparatus comprising:

a computing device,

a EM source assembly configured to provide electromag-

netic radiation,

a magnetic assembly configured to provide a magnetic
field in a signal-generation region,

a guiding device coupled to the EM source assembly,

the guiding device being configured to guide the electro-
magnetic radiation provided by the EM source assem-
bly along a guiding direction and into the signal-
generation region,

wherein the magnetic field in the signal-generation region
being perpendicular to the guiding direction of the
guiding device, and
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a focus area for outputting a gravitational radiation gen-
erated in the signal-generation region when the elec-
tromagnetic radiation of the EM source assembly inter-
acts with the magnetic field provided by the magnet
assembly,

the focus area being directed to at least partially cover at
least one of the chemical reaction and/or the biological
process and/or the phase transition process.

2. Apparatus according to claim 1, further comprising a
housing having shielding properties for shielding external
radiation from reaching the EM source assembly, the mag-
netic assembly and/or the guiding device.

3. Apparatus according to claim 1, wherein the computing
device controls radiation characteristics and/or a radiation
signal pattern of the gravitational radiation by controlling
radiation characteristics and/or a radiation signal pattern of
the electromagnetic radiation provided by the EM source
assembly.

4. Apparatus according to claim 3, wherein the radiation
characteristics of the electromagnetic radiation include

a frequency;

an amplitude;

an intensity;

an energy;

and the radiation signal pattern of the electromagnetic
radiation include the EM source assembly providing
the electromagnetic radiation

constantly;

in a reoccurring manner;

repeatedly;

pulsed;

periodic or quasi-periodic;

gradually increasing or decreasing;

divided by an arbitrary time series of values.

5. Apparatus according to claim 3, wherein the magnetic
assembly including a first magnet and a second magnet, the
first magnet being mounted spaced apart from the second
magnet to define a distance therebetween, and wherein the
guiding device is being arranged within the distance
between the first and the second magnet.

6. Apparatus according to claim 5, wherein the distance
between the first magnet and the second magnet is less than
10 mm, the first and/or the second magnet including a
neodymium magnet made from neodymium, iron and boron
and the first and/or the second magnet providing a magnetic
field of at least 0.5 T.

7. Apparatus according to claim 3, wherein the magnetic
assembly includes one or more electromagnets.

8. Apparatus according to claim 1, wherein the EM source
assembly includes one or more LED’s for providing elec-
tromagnetic radiation, the electromagnetic radiation being
photons having a wavelength in the range of 100-1000 nm,
preferably a wavelength in the range of 450 nm to 540 nm.

9. Apparatus according to claim 1, wherein the guiding
device being a light tube made from polycarbonate config-
ured to transport the light provided by the EM source
assembly along the guiding direction to reach the magnetic
field provided by the magnet assembly.

10. System to influence at least one of a rate of a chemical
reaction and/or a biological process and/or a phase transition
process, the system comprising:

a generator device assembly for providing non-ionizing

radiation in a focus area,
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the non-ionizing radiation being gravitational radiation in

form of gravitational waves, and

a probe including at least one of a chemical reaction

and/or a biological process and/or a phase transition
process, being arranged at least partially within the
focus area.

11. System according to claim 10, wherein the generator
device assembly includes one or more generator devices, the
generator device assembly or the one or more generator
devices including:

a computing device,

a EM source assembly configured to provide electromag-

netic radiation,

a magnetic assembly configured to provide a magnetic

field in a signal-generation region,

a guiding device coupled to the EM source assembly,

the guiding device being configured to guide the electro-

magnetic radiation provided by the EM source assem-
bly along a guiding direction and into the signal-
generation region,

wherein the magnetic field in the signal-generation region

being perpendicular to the guiding direction of the
guiding device, and

a focus area for outputting gravitational radiation gener-

ated in the signal-generation region when the electro-
magnetic radiation of the EM source assembly interacts
with the magnetic field provided by the magnet assem-
bly,

the focus area being directed to at least partially cover the

at least one of a chemical reaction and/or the biological
process and/or the phase transition process.

12. System according to claim 11, wherein the computing
device controls the generator device assembly in providing
the gravitational radiation on the basis of the feedback signal
of the feedback sensor assembly in order to controllably
influence at least one of the rate of the at least one chemical
reaction and/or the biological process and/or the phase
transition process.

13. System according to claim 11, further comprising

a feedback sensor assembly for detecting the gravitational

radiation and for providing at least one feedback signal
in response to the detection,

the feedback sensor assembly being arranged at least

partially within the focus area

and

a computing device coupled to the generator device

assembly and the feedback sensor assembly for con-
trolling the provision of gravitational radiation of the
generator device assembly in dependence of the at least
one feedback signal.

14. System according to claim 11, the system further
comprising a

control sample, the control sample including the same at

least one of a chemical reaction and/or a biological
process and/or a phase transition process as the probe,
the control sample being arranged outside the focus area.

15. System according to claim 14, wherein the computing
device controls the generator device assembly in providing
the gravitational radiation on the basis of the feedback signal
of the feedback sensor assembly in order to controllably
influence at least one of the rate of the at least one chemical
reaction and/or the biological process and/or the phase
transition process.
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16. System according to claim 14, further comprising

a feedback sensor assembly for detecting the gravitational
radiation and for providing at least one feedback signal
in response to the detection,

the feedback sensor assembly being arranged at least
partially within the focus area

and

a computing device coupled to the generator device
assembly and the feedback sensor assembly for con-
trolling the provision of gravitational radiation of the
generator device assembly in dependence of the at least
one feedback signal.

17. System according to claim 16, wherein the feedback

sensor assembly comprises two feedback sensors, including

a first feedback sensor configured to provide a first
feedback signal indicative of a first gravitational signal,
and

a second feedback sensor configured to provide a second
feedback signal indicative of a second gravitational
signal.

18. System according to claim 17, wherein the first and/or
the second feedback sensor is being arranged at least par-
tially within the focus area of the generator device assembly
and in the vicinity of a probe including the at least one of the
chemical reaction and/or the biological process and/or the
phase transition process.

19. System according to claim 18, wherein the first and/or
the second feedback sensor include a thermally activated
delayed fluorescence (TADF) detector for detecting gravi-
tational radiation provided by the generator device assem-
bly, the first and/or the second TADF detector including

a computing device,

a detection layer comprising thermally activated delayed
fluorescence TADF material, the thermally activated
delayed fluorescence TADF material having an excita-
tion frequency range and, exhibiting upon excitation
with radiation in the excitation frequency range, a
thermally activated delayed fluorescence TADF emis-
sion,

an excitation radiation source device adapted to emit
excitation radiation in the excitation frequency range in
order to excite the TADF material, the excitation radia-
tion being electromagnetic radiation,

a radiation detector device communicatively coupled with
the computing device, the radiation detector device
being adapted to detect TADF emission from the detec-
tion layer and provide respective detection data to the
computing device,

the TADF material having a first TADF emission pattern
excited by the excitation radiation without exposure to
gravitational radiation and a second TADF emission
pattern excited by the excitation radiation, with expo-
sure to gravitational radiation,

the computing device being adapted to

compute detection data from the radiation detector device
to determine the first TADF emission pattern excited by
excitation radiation without exposure to gravitational
radiation and the second TADF emission pattern
excited by the excitation radiation with exposure to
gravitational radiation,

compare the first and the second determined TADF emis-
sion patterns,

determine, on the basis of the comparison, exposure to
gravitational radiation and a gravitational signal in the
detection layer.
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20. System according to claim 16, wherein the computing
device controls the generator device assembly in providing
the gravitational radiation on the basis of the feedback signal
of the feedback sensor assembly in order to controllably
influence at least one of the rate of the at least one chemical
reaction and/or the biological process and/or the phase
transition process.

21. System according to claim 10, the system further
comprising a

control sample, the control sample including the same at

least one of a chemical reaction and/or a biological
process and/or a phase transition process as the probe,
the control sample being arranged outside the focus area.

22. System according to claim 21, further comprising

a feedback sensor assembly for detecting the gravitational

radiation and for providing at least one feedback signal
in response to the detection,

the feedback sensor assembly being arranged at least

partially within the focus area

and

a computing device coupled to the generator device

assembly and the feedback sensor assembly for con-
trolling the provision of gravitational radiation of the
generator device assembly in dependence of the at least
one feedback signal.

23. System according to claim 10, further comprising

a feedback sensor assembly for detecting the gravitational

radiation and for providing at least one feedback signal
in response to the detection,

the feedback sensor assembly being arranged at least

partially within the focus area

and

a computing device coupled to the generator device

assembly and the feedback sensor assembly for con-
trolling the provision of gravitational radiation of the
generator device assembly in dependence of the at least
one feedback signal.

24. System according to claim 10, wherein the computing
device controls the generator device assembly in providing
the gravitational radiation on the basis of the feedback signal
of the feedback sensor assembly in order to controllably
influence at least one of the rate of the at least one chemical
reaction and/or the biological process and/or the phase
transition process.

25. System according to claim 10, wherein the generator
device assembly comprises two generator devices, including

a first generator device configured to provide a first

gravitational radiation in a first focus area to influence
at least one of the rate of the chemical reaction, and/or
a biological process and/or a phase transition process
and

a second generator device configured to provide a second

gravitational radiation in a second focus area to influ-
ence at least one of the rate of the chemical reaction
and/or the biological process and/or the phase transition
process.

26. System according to claim 25, wherein the computing
device controls the first and/or the second generator device
to provide the first gravitational radiation having radiation
characteristics and/or radiation signal patterns being differ-
ent form the radiation characteristics and/or radiation signal
patterns of the second gravitational radiation.

27. System according to claim 26, wherein the computing
device controls radiation characteristics and/or a radiation
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signal pattern of the first and/or the second gravitational
radiation by controlling radiation characteristics and/or a
radiation signal pattern of the electromagnetic radiation
provided by the EM source assembly of the first and/or the
second generator device.

28. System according to claim 25, further comprising a
synchronization device to synchronize the first and the
second generator device in providing the first and the second
gravitational radiation.

29. Method for influencing at least one of a rate of a
chemical reaction and/or a biological process and/or a phase
transition process, the method comprising:

providing electromagnetic radiation with a EM source

assembly,

guiding the electromagnetic radiation with a guiding

device to a magnetic field, the magnetic field being
perpendicular to a guiding direction of the electromag-
netic radiation,

providing a focus area in which a gravitational signal is

outputted upon the interaction of the electromagnetic
radiation with the magnetic field,

arranging the probe including at least one of the chemical

reaction and/or the biological process and/or the phase
transition process at least partially within the focus
area.

30. Method according to claim 29, further comprising

controlling radiation characteristics and/or radiation sig-

nal pattern of the gravitational signal by controlling the
radiation characteristics and/or the radiation signal pat-
tern of the electromagnetic radiation of the EM source
assembly.

31. Method according to claim 30, wherein the radiation
characteristics of the electromagnetic radiation include

a frequency;

an amplitude;

an intensity;

an energy;

and the radiation signal pattern of the electromagnetic

radiation include provision of the electromagnetic
radiation

constantly;

in a reoccurring manner;

repeatedly;

pulsed;

periodic or quasi-periodic;

gradually increasing or decreasing;

divided by an arbitrary time series of values.

32. Method for influencing at least one of a rate of a
chemical reaction and/or a biological process and/or a phase
transition process, the method comprising

providing gravitational radiation in the form of gravita-

tional waves with a generator device assembly, in a first
focus area,

detecting the gravitational radiation with a feedback sen-

sor assembly arranged at least partially within the first
focus area to provide at least one feedback signal,
controlling the provision of gravitational radiation of the
generator device assembly in dependence of the at least
one feedback signal to controllably influence at least
one of the rate of the chemical reaction and/or the
biological process and/or the phase transition process.
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