Qavorix build approach and costs
Version 3.0 | Documentation reviewed 2 November 2026 | USD price and estimate snapshot 31 October 2026
A local prototype can reuse the existing host with $0 incremental quantum-equipment spend. That does not price a finished appliance. Retained engineering ranges are earlier planning estimates at an assumed $50/hour, not vendor quotations; new integrations are TBD pending scope. Equipment budgets exclude tax, shipping, import duty and certification. Quote required means unknown, never zero.
Compute
	Product / local ID
	How to build hardware + software
	Equipment USD
	Engineering USD
	Scope / additional work

	Qavorix Applications
applications
	Existing CPU/GPU; Braket is an optional comparison backend. Go: Compute exact small MaxCut baselines and two-level Hamiltonian energies.
	$0 local model; physical equipment quote required
	TBD: interface, validation and enclosure scope
	Gaps: No chemistry pipeline, scalable optimizer, QAOA/VQE implementation or trained quantum ML model. Both current methods are classical calculations and establish no quantum advantage.

	Qavorix Benchmark
benchmark
	Reuse existing CPU/GPU baselines and local simulators; compare selected Braket QPU runs.
	$0
	$15,000-40,000
	QPU and optional managed-simulator usage; existing CPU/GPU operating costs continue.

	Qavorix Compute
compute
	Reuse existing CPU/GPU applications; submit selected quantum tasks through Amazon Braket.
	$0
	$20,000-50,000
	Braket QPU tasks, optional simulators, storage and data transfer. See AWS tables.

	Qavorix QEC
error-correction
	Existing CPU; physical QEC experiments require suitable partner hardware. Go: Calculate three-bit repetition-code error probabilities.
	$0 local model; physical equipment quote required
	TBD: interface, validation and enclosure scope
	Gaps: No quantum encoder, syndrome extraction, decoder or logical-qubit operation. No circuit-level noisy gates, correlated errors or fault-tolerant threshold study.

	Quantum systems integration
integration
	Build a Braket API connector and result pipeline around existing CPU/GPU infrastructure.
	$0
	$40,000-100,000
	Cloud QPU usage, access controls, storage and networking. No QPU purchase required.

	Qavorix Mitigate
mitigation
	Existing CPU; optional separately authorized QPU experiments. Go: Invert a calibrated two-outcome readout-error model.
	$0 local model; physical equipment quote required
	TBD: interface, validation and enclosure scope
	Gaps: No calibration acquisition, multiqubit inversion or propagation of calibration uncertainty. No fault tolerance or automatic compatibility with every QPU mitigation option.




Sensing and imaging
	Product / local ID
	How to build hardware + software
	Equipment USD
	Engineering USD
	Scope / additional work

	Qavorix Field
field
	Reuse existing compute and connect survey instruments.
	$0
	$25,000-60,000
	Sensors, survey instruments and field trials.

	Qavorix Image
imaging
	Photon-sensitive imager/detector array and suitable optical setup. Go: Correct supplied photon-image counts for exposure and dark rate.
	$0 local model; physical equipment quote required
	TBD: interface, validation and enclosure scope
	Gaps: No camera acquisition, flat-field/dead-pixel correction, Poisson uncertainty or reconstruction. No demonstrated quantum-enhanced imaging or quantum illumination.

	Qavorix Sense
sense
	Reuse existing compute; connect a partner quantum sensor.
	$0
	$20,000-50,000
	Quantum sensor and calibration services: quote required.

	Sensor integration module
sensor-module
	Build an interface board with ADC, isolated I/O, power and enclosure.
	$500-2,000
	$25,000-60,000
	Quantum sensor: quote required; not included.

	Qavorix Spectrum
spectroscopy
	NV-diamond or atomic spectroscopy instrument and calibrated sweep. Go: Locate a sampled resonance dip and calculate its contrast.
	$0 local model; physical equipment quote required
	TBD: interface, validation and enclosure scope
	Gaps: No instrument frequency sweep, fitted resonance, linewidth or uncertainty. No calibrated conversion from a resonance shift into magnetic field or another physical quantity.




Timing and navigation
	Product / local ID
	How to build hardware + software
	Equipment USD
	Engineering USD
	Scope / additional work

	Navigation integration
navigation
	Reuse compute; integrate a conventional IMU and a partner quantum sensor.
	$5,000-20,000
	$80,000-200,000
	Quantum sensor, maps, vehicle and trials; research outcome uncertain.

	Qavorix Sync
sync
	Reuse an existing host to monitor timing references.
	$0
	$15,000-40,000
	Atomic clocks, network timing hardware and hosting.

	Qavorix Time
time
	Buy an atomic-clock module; add controller, power, outputs and enclosure.
	$8,000-12,000
	$30,000-70,000
	External calibration and any precision test equipment.




Security and key distribution
	Product / local ID
	How to build hardware + software
	Equipment USD
	Engineering USD
	Scope / additional work

	Qavorix Console
console
	Reuse existing server infrastructure for the management application.
	$0
	$25,000-60,000
	Hosting, managed key services and ongoing support.

	Qavorix Gateway
gateway
	Buy an industrial PC plus protected key storage; add I/O and Linux services.
	$1,200-3,000
	$40,000-90,000
	Per gateway; redundancy, radios and production assurance extra.

	Qavorix Link
link
	Use the existing controller; add an MCU or secure component if needed.
	$50-250
	$20,000-50,000
	Per endpoint development setup; existing robot/drone excluded.




Quantum networks
	Product / local ID
	How to build hardware + software
	Equipment USD
	Engineering USD
	Scope / additional work

	Qavorix Entangle
entanglement-control
	Quantum nodes, optical links and partner control interfaces. Go: Plan use of unexpired entanglement resources in a supplied inventory.
	$0 local model; physical equipment quote required
	TBD: interface, validation and enclosure scope
	Gaps: Inventory records are classical metadata, not stored quantum states. No transactional reservation, fidelity-aware scheduling or instrument control.

	Qavorix Fabric
fabric
	Reuse a control server and network emulators; integrate partner nodes later.
	$0
	$50,000-120,000
	Quantum nodes and physical links: quote required.

	Ground integration systems
ground
	Reuse compute; buy interface equipment and connect partner optical terminals.
	$5,000-15,000
	$100,000-250,000
	Optical terminal, site, timing reference and space service: quote required.

	Qavorix Orbit
orbit
	Reuse an existing server for partner key-service interfaces and an emulator.
	$0
	$40,000-90,000
	Satellite/QKD service, terminals and provider access: quote required.

	Qavorix Interface
quantum-interface
	Specialist matter-photon, frequency-conversion or microwave-optical interface. Go: Budget quantum-interface efficiency and supplied added noise.
	$0 local model; physical equipment quote required
	TBD: interface, validation and enclosure scope
	Gaps: No transducer control, spectral/temporal mode matching or measured added-noise model. Throughput efficiency alone does not prove quantum coherence or entanglement preservation.

	Qavorix Memory
quantum-memory
	Partner quantum-memory system, write/read optics and detectors. Go: Explore a simplified memory-decay and retrieval model.
	$0 local model; physical equipment quote required
	TBD: interface, validation and enclosure scope
	Gaps: No quantum-state write/store/read operation or vendor memory interface. No measured coherence law, wavelength/bandwidth compatibility or storage/retrieval fidelity.

	Qavorix Repeater
quantum-repeater
	Quantum memories, elementary links and Bell-state measurement hardware. Go: Budget simultaneous elementary-link and swap success.
	$0 local model; physical equipment quote required
	TBD: interface, validation and enclosure scope
	Gaps: No memory-assisted scheduling, purification, multiplexing or distance-dependent physical model. No physical entanglement swapping or working repeater.




Laboratory systems
	Product / local ID
	How to build hardware + software
	Equipment USD
	Engineering USD
	Scope / additional work

	Control and test integration
control-test
	Use FPGA/DAQ evaluation boards; add I/O, timing, cabling and control firmware.
	$3,000-15,000
	$60,000-150,000
	Precision RF, optical or cryogenic instruments: quote required.

	Qavorix Entanglement Lab
entanglement-lab
	Entangled-photon source, measurement optics, detectors and time tagger. Go: Calculate CHSH correlations from four supplied measurement settings.
	$0 local model; physical equipment quote required
	TBD: interface, validation and enclosure scope
	Gaps: No count acquisition, measurement-setting control, uncertainty or finite-sample hypothesis test. No loophole-free Bell experiment or device-independent key proof.

	Qavorix Entropy
entropy
	Start with the existing host and an optional low-speed USB QRNG. Add source-specific driver, conditioning and health monitoring.
	$0 local; QRNG USD quote required
	TBD for selected USB integration
	Earlier standalone appliance allowance is optional. Diagnostics do not certify entropy or security.

	Qavorix Lab
lab
	Reuse a workstation; add instrument adapters and control/data software.
	$0-1,000
	$20,000-50,000
	Adapter allowance only. Scientific instruments and specialist licenses extra.




Photonics and entanglement
	Product / local ID
	How to build hardware + software
	Equipment USD
	Engineering USD
	Scope / additional work

	Qavorix Pair
entangled-source
	Partner entangled-photon source, two analyzers and detector channels. Go: Estimate detected pair rates and accidental coincidences.
	$0 local model; physical equipment quote required
	TBD: interface, validation and enclosure scope
	Gaps: No source control, optical alignment, polarization/phase analysis or acquired pair stream. A pair-rate budget does not prove entanglement.

	Qavorix PhotonReadout
photon-readout
	Single-photon detectors and a hardware time tagger. Go: Match supplied photon timestamps within a coincidence window.
	$0 local model; physical equipment quote required
	TBD: interface, validation and enclosure scope
	Gaps: No detector/time-tagger driver, clock alignment, dead-time or jitter calibration. The matcher is not an all-pairs correlation histogram or proof of photon origin.

	Qavorix Photon
photon-source
	Partner single-photon source, optical path and detector. Go: Budget photon arrival rates through a lossy optical path.
	$0 local model; physical equipment quote required
	TBD: interface, validation and enclosure scope
	Gaps: No physical source driver or measured stability, spectrum or multiphoton behavior. The rate model cannot certify single-photon purity.

	Qavorix State
state-analysis
	Prepared states, calibrated analyzers and detector acquisition. Go: Reconstruct a single-qubit Bloch vector from supplied expectation values.
	$0 local model; physical equipment quote required
	TBD: interface, validation and enclosure scope
	Gaps: No measurement acquisition, count-to-expectation inference or uncertainty/physical constrained fit. No multiqubit tomography or entanglement certification.




Quantum sensor modules and sensing cores
Module prices below are distinct from bare sensing cores. The exact core model and transfer price inside many instruments are not public. Separate research components are benchmarks, not confirmed replacements or vendor BOM items. Do not subtract those prices from complete instruments.
	Module
	Actual sensing core / chip
	Module USD
	Internal core USD
	Application

	Twinleaf microSAM
	Microfabricated alkali-vapor sensing cell; exact internal species/SKU not disclosed
	$7,469
	Not public
	Compact field magnetometry; host calibration and survey software

	QuSpin QTFM Gen-2
	Rubidium-vapor cell; no public discrete internal chip SKU
	$10,000 base; vector option +$1,500
	Not public
	Earth-field total-field surveys and anomaly mapping

	QuSpin QZFM
	Rubidium-vapor zero-field sensor; no public discrete internal chip SKU
	$10,000 base; triaxial option +$1,250
	Not public
	Biomagnetic/lab signals with shielding or active field control

	Microchip SA65
	Cesium CPT physics package and supporting electronics; not a bare sensor IC
	$6,722.20 distributor listing
	Not public
	Timing reference; power, outputs and calibration added separately

	qutools quADD-NV
	NV-center HPHT diamond, optics, laser and microwave system; internal diamond SKU unpublished
	Quote required
	Not public
	Teaching ODMR, spin resonance and magnetometry

	Rydberg RFMS
	Atomic-vapor RF probe and mainframe; exact internal cell SKU unpublished
	Quote required
	Not public
	RF field measurements; not a generic drop-in RF chip

	Exail AQG
	Cold rubidium-87 atom interferometer; not a semiconductor sensor chip
	Quote required
	Not public
	Gravity surveys and geophysics


Separately listed research cores
	Component
	Known USD
	Use / procurement limit

	Twinleaf microfabricated Rb-87 or Cs vapor cell
	$1,600 each
	Bare optical cell; needs laser/optics, heating, control and detection. Not confirmed microSAM replacement.

	Element Six DNV-B1, 145-DEV-1004
	$1,440; listed out of stock
	NV diamond substrate, 3 × 3 × 0.5 mm; not a working sensor module.

	Element Six DNV-B14, 145-DEV-1005
	$3,105; listed in stock
	NV diamond substrate, 3 × 3 × 0.5 mm; not confirmed quADD-NV replacement.




QRNG, QKD and photon procurement
	Product family
	Purchase pathway
	Known USD / boundary

	Lab QRNG baseline
	Crypta Labs Cicada USB QRNG; low speed is sufficient for the initial lab.
	$0 for file-fed software test; USB unit USD price not verified. Ask for a USD quote. No silent FX conversion.

	OEM QRNG chips
	ID Quantique Quantis QRNG chips and matching evaluation kits
	Quote required. Production PCB, interface, power, conditioning and validation cost extra.

	Actual QKD gateway integration
	OEM QKD terminals/modules with compatible peer, optical path and authenticated classical channel
	Quote required for both ends, key manager and optical commissioning. A QRNG and an ordinary API alone are not QKD.

	Entangled photons
	qutools quADD-ED or SpeQtral source/receiver products
	Quote required. Check source, wavelengths, detectors, analyzers and timing are actually included.

	Quantum memory/repeater/interface
	Research partner/OEM engagement, instrument integration and dedicated validation
	Quote required; current Qavorix modules are planning models, not functioning physical repeaters.


Selected direct vendor links
USB QRNG: https://cryptalabs.com/product/cicada-usb-qrng/
QRNG chips: https://www.idquantique.com/random-number-generation/products/
Photon laboratory: https://qutools.com/quadd-ed/
Satellite / entangled-photon systems: https://speqtralquantum.com/products
microSAM: https://twinleaf.com/magnetometers/microSAM/
QTFM: https://quspin.com/qtfm-gen-2/
QZFM: https://quspin.com/products-qzfm/
Bare vapor cells: https://twinleaf.com/cell/
NV diamond: https://e6cvd.com/us/material/single-crystalline/dnv-b1-3-0mmx3-0mm-0-5mm.html


AWS quantum and classical costs
AWS rates are region, device and mode dependent. On-demand QPU examples include the $0.30 task fee. Local examples require no AWS spend. Reservations are separate commitments. Storage, network transfer, Hybrid Jobs instances, taxes and failed/retried work may add charges. Verify live prices before submission.
	AWS service
	How Qavorix can use it
	Known USD charges

	Braket SDK and local simulator
	Develop and test locally on existing CPU resources. Keep current GPU tools.
	No Braket charge for local runs; existing host costs continue.

	Braket on-demand QPUs
	Add QPU experiments to Qavorix Compute, Benchmark and cloud integration.
	$0.30 per task plus device-specific shots; rates below.

	Managed simulators
	Optional remote simulation when local resources are insufficient.
	US East catalog: SV1 $0.075/min; DM1 $0.075/min; TN1 $0.275/min. Three-second minimum.

	Braket Hybrid Jobs
	Optional managed classical/quantum loops; AWS launches additional job instances.
	ml.m5.xlarge: $0.00383/min (about $0.23/hour), plus QPU/simulator and storage.

	Braket Direct reservations
	Optional later, when dedicated QPU access is justified.
	$2,500-7,000/hour across listed devices; provider rates below.


	Provider and QPU
	Technology
	USD per shot
	Task with 1,000 shots
	Reservation USD/hour

	Rigetti Cepheus
	Superconducting
	$0.000425
	$0.73
	$4,100

	IQM Garnet
	Superconducting
	$0.00145
	$1.75
	$3,000

	IQM Emerald
	Superconducting
	$0.00160
	$1.90
	$4,000

	QuEra Aquila
	Neutral atom analog
	$0.01000
	$10.30
	$2,500

	AQT IBEX-Q1
	Trapped ion
	$0.02350
	$23.80
	$4,800

	IonQ Forte
	Trapped ion
	$0.08000
	$80.30
	$7,000


Example: Rigetti Cepheus, 1,000 shots: $0.30 + 1,000 × $0.000425 = $0.725. Ten thousand shots cost $4.55 before other services. Managed simulator rates: SV1/DM1 $0.075/minute; TN1 $0.275/minute in the referenced region. AWS cannot replace a physical photon source, sensor, QRNG or optical QKD terminal.
Current AWS pricing: https://aws.amazon.com/braket/pricing/
Error mitigation availability: https://docs.aws.amazon.com/braket/latest/developerguide/braket-error-mitigation.html


Activities and cost scope
The following work is open. Cost ranges in the preceding tables are planning allowances, not confirmation that these activities are funded or complete. Each product has three software and three hardware or host qualification activities in the engineering manual. Owner fields propose roles rather than assigned people.
	Work area
	Activities to scope and quote
	Acceptance evidence

	Software
	Requirements, versioned interfaces, real acquisition/transport adapters, provenance, recovery and operations.
	Reproducible integration and failure tests tied to a supported use case.

	PQC and device trust
	Authenticated network protocol, chosen signature path, provisioning, protected keys, rotation, revocation and restart safe replay/rekey.
	Independent protocol review and a real two endpoint failure/recovery pilot.

	Hardware and firmware
	Selected modules and actual cores, power/I/O, interface board, target firmware/HDL, enclosure, assembly and local interlocks.
	Revisioned BOM, interface/firmware artifacts and measured bench evidence.

	Measurement
	Traceable references, timebase, calibration, detector/noise characterization and uncertainty.
	Reference datasets and a justified performance envelope.

	QKD and photonics
	Compatible partner terminals/sources/detectors, optical path, timing, authenticated control and key management.
	Physical link and key/state evidence for the selected protocol.

	Research components
	Memory, repeater, transduction and advanced QEC feasibility, partner experiments and model validation.
	Agreed research stop/go criteria and measured evidence before delivery commitments.

	Deployment and lifecycle
	IAM, private storage, account limits, monitoring, signed updates, support, backups, incident response and retirement.
	Installation, authorization, recovery and cost reconciliation by an independent operator.


Procurement must separately identify sensor or quantum core cost, complete module cost, supporting components, non recurring engineering, calibration, qualification, cloud usage, shipping and tax. Undisclosed internal core prices stay unknown; a separately listed research substrate is not an asserted replacement part.
Product by product activities and acceptance: Qavorix-Engineering-Delivery-Plan.docx
Qavorix | USD prototype planning	




