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Abstract

We report on a pilot experiment employing a novel Temporal Displacement Vector
Analyzer (TDVA) to distinguish entities arriving at the present with origins traced to the
past versus the future. Drawing on an analogy to the classical Doppler effect—where
frequency shifts in wave propagation indicate relative motion—we hypothesized that
temporal displacement yields a measurable “temporal Doppler shift” manifested as subtle
spatial distortions. The TDIA apparatus, integrating micro-fabricated spatial interferometry
with high-resolution digital analysis, was used to study 888 candidate entities. Our results
demonstrate statistically significant differences in spatial fringe displacements: subjects
of presumed future-origin exhibited a consistent spatial “blueshift” (fringe compression)
while those from a past-origin displayed a corresponding “redshift” (fringe expansion).
These promising findings support the potential of interferometric analysis as a tool for
temporal origin differentiation.

1. Introduction

Temporal displacement remains one of the most intriguing frontiers in theoretical physics.
Recent theoretical models suggest that if temporal displacement occurs, its effect on local
spacetime may be akin to the Doppler effect in electromagnetic phenomena. In
conventional Doppler theory, the relative motion of sources produces frequency shifts;
analogously, temporal displacement might induce “spatial shifts"—or temporal Doppler
shifts—in the geometry of the local field.

In this study, we present a detailed account of our experiment using the TDVA prototype,
designed to detect minuscule spatial distortions associated with the temporal origin of
entities. We propose that entities arriving from the future (relative to a fixed present
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reference frame) will display a spatial compression (blueshift), while those from the past
will manifest a spatial expansion (redshift). The implications of these findings extend to
fundamental questions about the symmetry of time and the nature of spacetime metrics
under temporal displacement.

2. Materials and Methods

2.1 TDVA Prototype Design

The TDVA is an advanced spatial interferometer, fabricated on a silicon photonics
platform. Key components include:

e Laser Sources: Two Thorlabs STFC1550 diode lasers emitting coherent light at 1550
nm, chosen for optimal transmission and high precision.

e Micro-Fabricated Optical Elements: Gold-coated silicon mirrors and beam
splitters, manufactured via deep reactive-ion etching (DRIE), guide the collimated
beams through a dedicated interaction chamber.

e Detection Module: A high-speed CMOS sensor (Hamamatsu ORCA-Flash4.0)
captures the interference fringe pattern, which is digitized using a Texas
Instruments ADS1278 ADC and processed in real time by a DSP (TMS320C6748).

e Thermal Control: An integrated Peltier element with PID control maintains a
constant operating temperature (25.0 = 0.1 °C) to mitigate thermal drift.

2.2 Operating Principle

The TDVA operates on the hypothesis that temporal displacement induces a differential
spatial distortion analogous to a Doppler shift:

e Temporal Blueshift (Future-Origin): Expected to cause compression of the local
spatial metric, resulting in a shortened optical path length and corresponding fringe
compression.

e Temporal Redshift (Past-Origin): Anticipated to elongate the local spatial metric,
leading to an extended optical path length and fringe expansion.

When a candidate entity is introduced into the interferometric chamber, its interaction with
the coherent beams modifies the interference pattern. Sub-nanometer changes in the
fringe positions are detected and quantified via fast Fourier transform (FFT) algorithms,
which decompose the fringe pattern into constituent spatial frequencies.

2.3 Experimental Protocol



A total of 888 test subjects, pre-selected based on criteria suggestive of temporal
displacement, were individually introduced into the TDVA. For each subject, interference
patterns were recorded continuously over a 10-second interval. Custom image processing
techniques (background subtraction, noise filtering, and fringe enhancement) were
applied to extract and quantify spatial distortions with sub-nanometer precision.

2.4 Data Analysis

Spatial distortion measurements were calibrated using known distortion standards. Two
groups were analyzed:

e Future-Origin Group: Entities hypothesized to be arriving from the future.
e Past-Origin Group: Entities presumed to have originated from the past.

A two-tailed Student's t-test was employed to assess the statistical significance of
differences in fringe displacement between the groups. Uncertainty analysis combined
both random (Type A) and systematic (Type B) errors, with the overall uncertainty
calculated via the root-sum-square (RSS) method.

3. Results

The analysis of the 888 test subjects revealed two distinct spatial distortion patterns, clearly
differentiated by the direction of the observed interference fringe shifts. A subset of 440 subjects
exhibited spatial fringe compression, a phenomenon we have termed "spatial blueshift," which, within
the framework of our hypothesis, indicates a temporal displacement vector originating from the future.
387 subjects demonstrated spatial fringe expansion, or "spatial redshift," suggesting a temporal
displacement vector originating from the past. 61 subjects (approximately 7% of subjects) did not
present with statistically significant distortion patterns, warranting further investigation.

Analysis of the interference patterns revealed two distinct spatial distortion signatures:

e Future-Origin Subjects: Demonstrated a consistent mean fringe compression of
1.25 = 0.15 nm, interpreted as a spatial blueshift.

e Past-Origin Subjects: Exhibited a mean fringe expansion of 1.31 = 0.17 nm,
corresponding to a spatial redshift.

The difference between the two groups was statistically significant (p < 0.001), strongly
supporting the hypothesis that temporal displacement is accompanied by measurable
spatial distortion in accordance with a temporal Doppler effect.

4. Discussion



Our findings offer compelling preliminary evidence that the TDVA can differentiate entities
based on their temporal origin through the measurement of spatial Doppler shifts. The
clear dichotomy in fringe displacement between future-origin and past-origin subjects
suggests that the temporal Doppler effect is a viable observable phenomenon.

The experimental design leveraged advanced micro-fabrication and digital signal
processing technologies to achieve a high degree of sensitivity and precision. Despite the
inherent challenges in capturing such subtle spatial shifts, rigorous calibration and
uncertainty quantification bolster the credibility of the results.

Several limitations warrant discussion. First, the pre-selection process for candidate
entities remains to be fully standardized, and additional research is necessary to refine
the criteria for identifying true temporal displacements. Second, while our theoretical
framework draws on analogies to the classical Doppler effect, further theoretical
development is needed to fully integrate these observations with existing models of
spacetime dynamics.

5. Conclusion

This study represents a significant step towards establishing a robust experimental
methodology for differentiating temporal origins based on spatial distortion
measurements. The observed temporal Doppler shifts—spatial blueshift for future-origin
and spatial redshift for past-origin entities—provide a promising basis for further
exploration of temporal displacement phenomena. Future work will focus on expanding
the subject pool, refining selection protocols, and developing a more comprehensive
theoretical model to elucidate the underlying physics.
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This pre-print is intended as an initial report on promising experimental results. Further
replication and peer review will be essential to validate these findings and to advance our
understanding of temporal displacement phenomena.
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