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Method of dynamic mixing with the on-board formation of a vortex tube in a
stream, is an original invention in no way associated with the device for dynamic
mixing and homogenizing of fluids in the flow. This method is described in detail
by the leading Porsche specialist — Marat Khaitbaev - in his books, monographs
and publications.

Using this method with the consecutive vortex generator arranged coaxially with
the flow of one of the components of the mixture and having a tangential spiral -
forming channels moving perpendicular to the axis of the central flow of core
component, can be made dynamic mixing the following components:

- Gas with a gas or mixture of gases with a gas mixture;

- A gas or gas mixture with liquid or mixture of liquids;

- A gas or mixture of gases or mixture of aerosol sprays;

- Fluid or fluid mixture with liquid or mixture of liquids;

- Liquid or mixture of liquids with gas or gas mixture;

- A liquid or mixture of liquids or a mixture of an aerosol spray;
- Aerosol or aerosol spray mixture or a mixture of aerosols;

- Powder with a gas or mixture of gases;

- Powder with liquid or mixture of liquids;

- Powder with powder;

- Powder or a mixture of aerosol sprays.



Using a similar method can effectively produce vortex dissolution of powders of
various materials in fluids.

In the formation of the vortex tube, the gas flows in a vortex tube, according to
the Joule - Thomson Ranque - Hirsch effect lowered temperature that the fuel gas
mixture lowers the temperature of the fuel gas mixture, which in combustion in
turn lowers the temperature of the exhaust gas and increases the efficiency of the
combustion process.

Fig.1. Installation of the device for vortex mixing of gases with vortex tube
formation in industrial boiler. The gaseous fuel composite was injected to
combustion chamber w/o nozzle.

Injection of the gaseous mixture (gaseous composite) in a vortex tube form (w/o
nozzle) give following results:

reduction of exhaust gas temperature;
increasing of flame temperature;

reduction of emissions;

more compact form of the flame ;

flame and combustion stability w/o excess gas.



Fig.2. The flame from regular natural gas supply system with a nozzle have a
conical shape and the combustion process require at least 20% of excess air. W/o
excess air the CO concentration is higher.

Fig.3. The flame created with the device, connected to burner w/o nozzle is also
in a form of vortex tube and the combustion process not require excess air. The
CO concentration according with test results is = 0.

The flame is higher than in regular way of natural gas supply.



Fig.4. The flame created with the device, connected to burner w/o nozzle is also
in a form of vortex tube and the combustion process not require excess air. The
CO concentration according with test results is = 0.

The flame is higher than in regular way of natural gas supply.



Fig.5. The flame created with the device, connected to burner w/o nozzle is also
in a form of vortex tube and the combustion process not require excess air. The
CO concentration according with test results is = 0.

The flame is higher than in regular way of natural gas supply.



Fig.6. The flame created with the device, connected to burner w/o nozzle is also
in a form of vortex tube and the combustion process not require excess air. The
CO concentration according with test results is = 0.

The flame is higher than in regular way of natural gas supply.

To summarize this information, I can definitely say that this technology and
experiments, described in detail in the articles of Marat Khaitbaev, are advanced
and extremely in demand in various engineering and technical fields, and especially
in our Porsche. We are proud of such qualified specialists as Mr. Marat Khaitbaev
and successfully use his professional experience and works in our brand
development
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United States Patent Application 20190302107
Kind Code Al
Kauffman; Stuart; et al. October 3, 2019

HYBRID QUANTUM-CLASSICAL  COMPUTING SYSTEM AND METHOD

Abstract
Disclosed herein are systems and uses of systems operating between fully
quantum coherent and fully classical states. Examples include a hybrid quantum-

classical computing system comprising a plurality of quantum processors
connected via classical means.
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United States Patent Application 20190310070

Kind Code Al

MOWER; JACOB C.; etal. October 10, 2019

METHODS, SYSTEMS, AND APPARATUS FOR PROGRAMMABLE QUANTUM
PHOTONIC PROCESSING
Abstract

A programmable photonic integrated circuit implements arbitrary linear optics
transformations in the spatial mode basis with high fidelity. Under a realistic
fabrication model, we analyze programmed implementations of the CNOT gate,
CPHASE gate, iterative phase estimation algorithm, state preparation, and
quantum random walks. We find that programmability dramatically improves
device tolerance to fabrication imperfections and enables a single device to
implement a broad range of both quantum and classical linear optics experiments.
Our results suggest that existing fabrication processes are sufficient to build such
a device in the silicon photonics platform.
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United States Patent Application 20190347576
Kind Code Al
von Salis; Gian R.; et al. November 14, 2019

MULTI-QUBIT ENTANGLING GATE USING A FREQUENCY-MODULATED TUNABLE
COUPLER

Abstract

A quantum processing comprises n fixed-frequency quantum circuits of distinct
frequencies, where n.gtoreq.3. The device further comprises a frequency-tunable
coupler, designhed in such a manner that its frequency can be concomitantly
modulated at m frequencies, where m.gtoreq.2, and wherein said m frequencies
correspond, each, to a difference of energy between a respective pair of quantum
states spanned by the quantum circuits. The quantum circuits are, each, coupled
to the tunable coupler. The method may rely on modulating the frequency of the
tunable coupler concomitantly at said m frequencies. This, for example, is done so
as to drive m energy transitions between connected pairs of states spanned by the
quantum circuits and achieve an entangled state of the quantum circuits as a
superposition of | states spanned by the quantum circuits, l.gtoreq.m.
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United States Patent Application 20190347076
Kind Code Al
PARK; Kyung-Hwan ; et al. November 14, 2019

APPARATUS AND METHOD FOR GENERATING QUANTUM RANDOM NUMBER

Abstract

The exemplary embodiments of the present invention provide a quantum random
number generation apparatus according to an exemplary embodiment of the
present invention including: a space-division semiconductor detector including a
plurality of cells, each individually absorbing a plurality of emission particles
emitted from a radioactive isotope; and a signal processor that generates a random
number based on an absorption event at which the plurality of emission particles
are absorbed into the plurality of cells, and thus new type of random number
conversion method that combines a spatial randomness and existing temporal
randomness of the emission particle can be provided, there is no restriction
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generated due to the dead time, the random number generation rate can be
remarkably increased, and it is possible to generate of a pure random number at
high speed, which is required by a computer, a network processor, or an IoT
device.
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United States Patent Application 20190347575
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Pednault; Edwin Peter Dawson ; et

al November 14, 2019

SIMULATING QUANTUM CIRCUITS ON A COMPUTER USING HIERARCHICAL
STORAGE

Abstract

Described herein is a simulation of an input quantum circuit, comprising a
machine-readable specification of a quantum circuit. Aspects include partitioning
the input quantum circuit into a group of sub-circuits based on at least two groups
of qubits identified for tensor slicing, wherein the resulting sub-circuits have
associated sets of qubits to be used for tensor slicing. The simulating can occur in
stages, one stage per sub-circuit. A set of qubits associated with a sub-circuit can
be used to partition the simulated quantum state tensor for the input quantum
state circuit into quantum state tensor slices, and the quantum gates in that sub-
circuit can used to update the quantum state tensor slices into updated quantum
state tensor slices. The updated quantum state tensor slices are stored to
secondary storage as micro slices.
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United States Patent Application 20190340532

Kind Code Al

DUCORE; Andrew Maps; et al. November 7, 2019

QUANTUM COMPUTER SIMULATOR CHARACTERIZATION
Abstract

The disclosure describes various aspects of quantum computer simulators. In an
aspect, a method for characterizing a quantum computer simulator includes
identifying simulator processes supported by the quantum computer simulator,
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generating, for each simulator process, characteristic curves for different gates or
quantum operations, the characteristic curves including information for predicting
the time it takes to simulate each of the gates or quantum operations in a
respective simulator process, and providing the characteristic curves to select one
of the simulator processes to simulate a circuit, quantum program, or quantum
algorithm that uses at least some of the gates or quantum operations. In another
aspect, a method for optimizing simulations in a quantum computer simulator is
described where a simulator process is selected for simulation of a circuit,
quantum program, or quantum algorithm based on characteristic curves that
predict a time it takes for the simulation to be carried out.
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Chen; Jianxin; et al. October 31, 2019

METHOD AND SYSTEM FOR QUANTUM COMPUTING
Abstract

One embodiment described herein provides a system and method for simulating
behavior of a quantum circuit that includes a plurality of quantum gates. During
operation, the system receives information that represents the quantum circuit
and constructs an undirected graph corresponding to the quantum circuit. A
respective vertex within the undirected graph corresponds to a distinct variable in
a Feynman path integral used for computing amplitude of the quantum circuit,
and a respective edge corresponds to one or more quantum gates. The system
identifies a vertex within the undirected graph that is coupled to at least two two-
qubit quantum gates; simplifies the undirected graph by removing the identified
vertex, thereby effectively removing the two-qubit quantum gates coupled to the
identified vertex; and evaluates the simplified undirected graph, thereby
facilitating simulation of the behavior of the quantum circuit.
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Dukatz; Carl Matthew ; et al. October 24, 2019

QUANTUM COMPUTING IMPROVEMENTS TO TRANSPORTATION
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Abstract

Methods and systems for a quantum computing approach to solving challenging,
e.g., NP-complete, problems in transportation. One of the methods includes (a)
ingesting transportation-related data into a graph structure, the transportation-
related data being associated with a transportation system; (b) identifying a
transportation metric associated with the transportation system; (c) identifying at
least one attribute associated with the transportation-related data, where the
transportation metric is based at least in part on the attribute; (d) using a
quantum computer to derive an operational parameter for the attribute that
improves the transportation metric; and (e) applying the operational parameter to
the operation of the transportation system.
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QUANTUM CONFINED NANOSTRUCTURES WITH IMPROVED HOMOGENEITY AND
METHODS FOR MAKING THE SAME

Abstract

A method that includes: providing a substrate including a layer of a crystalline
material having a first surface; and exposing the first surface to an environment
under conditions sufficient to cause epitaxial growth of a layer of a deposition
material on the first surface, wherein exposing the first surface to the environment
includes illuminating the substrate with light at a first wavelength while causing
the epitaxial growth of the layer of the deposition material. The first surface
includes one or more discrete growth sites at which an epitaxial growth rate of the
quantum confined nanostructure material is larger than areas of the first surface
away from the growth sites by an amount sufficient so that the deposition material
forms a quantum confined nanostructure at each of the one or more discrete
growth sites.
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QUANTUM BIOS FOR RECONFIGURING QUANTUM COMPUTING ARCHITECTURES

Abstract

Described herein are methods and systems for controlling an integrated optics
control system for quantum computing using a quantum bios chip. A quantum
bios chip, comprising one or more qubit connection geometries and one or more
error correction codes associated with the qubit connection geometries, receives
instructions associated with a quantum computing application. The quantum bios
chip configures one or more switching elements of an integrated optics control
system coupled to the quantum bios chip, the switching elements controlling
entanglement of one or more qubits of a quantum computer and the switching
elements configured based upon a selected one of the one or more qubit connection
geometries and one of the one or more error correction codes that is compatible
with the selected one of the one or more qubit connection geometries.
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Mohseni; Masoud ; et al. October 17, 2019

CONSTRUCTING AND PROGRAMMING QUANTUM HARDWARE FOR ROBUST
QUANTUM ANNEALING PROCESSES
Abstract

Among other things, an apparatus comprises quantum units; and couplers among
the quantum units. Each coupler is configured to couple a pair of quantum units
according to a quantum Hamiltonian characterization of the quantum by the
coupler.
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CONSTRUCTING AND PROGRAMMING QUANTUM HARDWARE FOR ROBUST
QUANTUM ANNEALING PROCESSES
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Abstract

Among other things, an apparatus comprises quantum units; and couplers among
the quantum units. Each coupler is configured to couple a pair of quantum units
according to a quantum Hamiltonian characterization of the quantum by the
coupler.
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United States Patent Application 20190325166
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Suresh; Vikram ; et al. October 24, 2019

POST QUANTUM PUBLIC KEY SIGNATURE OPERATION FOR RECONFIGURABLE
CIRCUIT DEVICES
Abstract

Embodiments are directed to post quantum public key signature operation for
reconfigurable circuit devices. An embodiment of an apparatus includes one or
more processors; and a reconfigurable circuit device, the reconfigurable circuit
device including a dedicated cryptographic hash hardware engine, and a
reconfigurable fabric including logic elements (LEs), wherein the one or more
processors are to configure the reconfigurable circuit device for public key
signature operation, including mapping a state machine for public key generation
and verification to the reconfigurable fabric, including mapping one or more
cryptographic hash engines to the reconfigurable fabric, and combining the
dedicated cryptographic hash hardware engine with the one or more mapped
cryptographic hash engines for cryptographic signature generation and verification.
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Harris; Richard G.; et al. October 3, 2019

SYSTEMS, METHODS AND APPARATUS FOR ACTIVE COMPENSATION OF QUANTUM
PROCESSOR ELEMENTS
Abstract
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Apparatus and methods enable active compensation for unwanted discrepancies in
the superconducting elements of a quantum processor. A qubit may include a
primary compound Josephson junction (CJJ) structure, which may include at least
a first secondary CJ]J] structure to enable compensation for Josephson junction
asymmetry in the primary CJ]J] structure. A qubit may include a series LC-circuit
coupled in parallel with a first C]] structure to provide a tunable capacitance. A
qubit control system may include means for tuning inductance of a qubit loop, for
instance a tunable coupler inductively coupled to the qubit loop and controlled by
a programming interface, or a C]J] structure coupled in series with the qubit loop
and controlled by a programming interface.
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APPARATUS AND METHOD FOR  RELIABLE QUANTUM  SIGNATURE

Abstract

An apparatus and method for a reliable quantum signature. The method using the
apparatus for a reliable quantum signature includes preparing a quantum
signature by sharing a first secret key and a first Bell state with a signer's terminal
device and by sharing a second secret key and a second Bell state with a verifier's
terminal device; signing, by the signer's terminal device, a message with the
quantum signature using a first encoding value, the first secret key, and the first
Bell state; verifying, by the apparatus, the quantum signature of the message
using the first encoding value, the first secret key, and the first Bell state; and
finally verifying, by the apparatus, the quantum signature of the message using
the verifier's terminal device, a second encoding value, a third encoding value, the
second secret key, and the second Bell state.
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AUTHENTICATION METHOD, DEVICE AND SYSTEM FOR QUANTUM KEY
DISTRIBUTION PROCESS
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Abstract

The present invention discloses an authentication method for a QKD process, and
further discloses two additional authentication methods and corresponding devices,
as well as an authentication system. The method comprises the following steps: a
sender selects a basis for preparing authentication information according to an
algorithm in an algorithms library, and respectively applies different wavelengths
to send quantum states of control information and data information according to
a preset information format; a receiver filters the received quantum states,
employs a basis of measurement corresponding to the same algorithm to measure
the authentication information quantum state, and sends reverse authentication
information when the measurement result is in line with the algorithm, and
terminates the distribution process otherwise. In addition, the sender terminates
the distribution process when its local authentication information is inconsistent
with the reverse authentication information. With this embodiment, the validity of
the identities of the communication participants can be confirmed in real time to
effectively defend against man-in-the-middle attack and DDoS attack;
furthermore, the authentication information is generated by an algorithm-based
means to prevent the waste of quantum keys.
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SYSTEMS AND METHODS FOR PASSIVE QUANTUM ERROR CORRECTION

Abstract

Error-transparent quantum gates may be implemented with one or two logical
qubits, each having a plurality of coupled physical qubits. Error-transparent
quantum gates implement Hamiltonians that commute with the Hamiltonian for
single errors in the logical qubits, and thus can operate successfully even in the
presence of single errors. As a result, error-transparent quantum gates may
operate with higher fidelity than their error-opaque counterparts. Each of the
logical qubits may be, for example, a very small logical qubit (VSLQ) formed from
a cluster of transmons or other superconducting qubits.
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