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05 Reproducible experimental workflow

State preparation —— | Controlled evolution | — | Measurement record |———> Model comparison

Figure 1 / Proposed experimental workflow: independent calibration, preregistered measurement, model comparison, and
external replication.

Scope. The mathematical framework below defines operational observables and falsifiable predictions. It is a proposed
phenomenological model, not a demonstrated new physical law. All plotted figures are analytical simulations, not hardware
measurements.
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01 / Executive technical summary

Quantummetics studies a measurable question in continuous quantum measurement: how much
observation time is required to reduce a predeclared uncertainty statistic below a chosen threshold? Rather
than postulating a universal microscopic collapse instant, the framework treats observation time as an
operational decision variable tied to calibrated measurement strength and detector efficiency.

The primary observable is a threshold-crossing duration, Ats, expressed in seconds. The model separates a
baseline measurement information rate Fm, detector efficiency n, and a dimensionless external control a.
The scientific objective is to determine whether a control-dependent term provides reproducible predictive
power beyond conventional calibrated dynamics.

02 / Operational measurement-duration relation

Let U(t) be a dimensionless residual-uncertainty proxy under continuous monitoring. Define the baseline
model U(t) = exp(—2r]l'mt), with n € (0,11, I'm > 0in s_l, and 0 < € < 1. Solving U(Ats) = € gives:

At, = In(1/5) / (2nF )

The exponential law is an explicit modeling assumption for an information-decay proxy, not a universal
exact collapse law. The numerical factor 2 follows the chosen rate convention and must be mapped to a
particular detector statistic. The relation is dimensionally consistent: the logarithm and n are dimensionless,
while 1/Fm has units of time.
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Figure 2 / Analytical uncertainty trajectories at different detector efficiencies; the dashed line indicates a selected uncertainty
threshold.
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03 / Sensitivity and identifiability

The baseline model predicts increasing observation time as n or Fm decreases, and as the threshold €
becomes more stringent. These dependencies are not independently identifiable from the same trace
unless efficiency, detector gain, noise and the effective measurement rate are calibrated with separate

controls.
02 Operational observation-time threshold
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Figure 3 / Model-generated dimensionless threshold duration FmAtE across efficiency and uncertainty threshold.

04 / Quantummnetics control-dependent extension

To test whether a controllable drive or spin-related setting changes information accumulation beyond the
baseline model, define a dimensionless control a and a dimensionless fitted parameter B. The candidate
rate law is:

I'eff(a) = rm(1 + Ba?)

At_(a) = In(1/e) / [2nr_ (1 + Ba?)]

This form preserves positivity for B = 0. The null hypothesis is B = 0 after accounting for ordinary
drive-dependent changes in readout response, heating, dephasing, and measurement backaction. The
alternative B > 0 requires statistically credible out-of-sample improvements that survive confound controls

and independent replication.
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05 / Predicted control response

03 Falsifiable control-dependent hypothesis

1.0 -
0.9 -
0.8 -
0.7 -
0.6 -
0.5 -

At(a)/At(0)

04- =—— B=0
03- = B=025

— =
0.2- B

0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00
Normalized control a (proposed qas proxy)

Figure 4 / Hypothetical normalized observation-time reduction for different B values. These curves are proposed model
scenarios, not measured acceleration.

A measured B value alone would not establish a new quantum mechanism. Detector bandwidth, amplifier
compression, drive-induced leakage, and standard changes in information rate can produce similar
apparent dependencies. A convincing result requires blinded model comparison and a physically motivated

mapping from a to a calibrated control parameter.

06 / Multi-qubit observation channels

For Q independent, identically calibrated observation channels, a simplified shared decision statistic may

accumulate information at rtotal =

entanglement, crosstalk and joint-readout architecture can invalidate this scaling; it is not a general

Ql'm, implying a conditional At « 1/Q relation. Correlated noise,

quantum-computational speedup claim.

04 Conditional Q scaling — not a hardware prediction
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Figure 5 / Conditional inverse-channel scaling under idealized independent information accumulation.
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07 /| Experimental validation protocol

Instrument baseline. Use a continuously monitored qubit with independently calibrated readout efficiency,

information rate, T1' T2, state-preparation fidelity, and known detector transfer characteristics.

Preregistered decision rule. Fix the uncertainty threshold €, trace-processing algorithm, inclusion criteria,
and measurement duration before collecting the validation dataset. Record raw traces, preparation labels,

drive controls and device conditions.

Nested-model comparison. Fit the B = 0 null model and B = 0 extension using training data. Compare
predictive likelihood, uncertainty calibration, held-out error, effect size and confidence intervals. Use

independent test datasets to avoid optimistic selection bias.

Control confounds. Explicitly test ordinary variations in measurement strength, heating, state leakage,
amplifier saturation, dephasing and measurement backaction. Repeat across devices, measurement chains

and analysis implementations.

Falsification. Reject the extension when B is consistent with zero, when effects vanish under appropriate
controls, or when independent experiments do not reproduce the result. Publish the complete analysis

pipeline and negative findings.

08 / Relationship to contemporary quantum engineering

Al-assisted quantume-circuit synthesis and optimization demonstrate the value of automated verification and

cost-aware design. Fault-tolerant quantum processors demonstrate progress in logical error suppression.
Neither result directly establishes a wavefunction-collapse mechanism. Quantumrmetics instead proposes a
focused measurement-time benchmark with calibrated controls and falsifiable outcomes.

The relevant methodological standard is rigorous independent verification: define measurable quantities,

test against strong baseline models, quantify uncertainty, and distinguish simulation from device results.

09 / Engineering milestones

Formalization: specify the readout statistic and prove the assumed model’s dimensional consistency and
parameter identifiability. Simulation: compare the exponential proxy with stochastic master-equation
trajectories. Calibration: estimate n and Fm independently. Validation: perform preregistered blind
comparisons with nuisance-parameter controls. Replication: release reproducible methods and seek

external confirmation.
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Research interpretation

The measurement-duration equation is a declared operational approximation, and the B-dependent rate is a
proposed testable extension. Neither is an experimentally confirmed departure from established quantum
theory. Any claim of new physics depends on calibrated measurements, strong null-model comparisons and
independent replication.
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