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Note: Diagram of the system



Note: Time issue in the explain given in how the physicality of the fringe is produced

SR cannot explain the Sagnac effect:

Yellow = Light
Pink = Principles Invoking Relativity and/or Relativistic effects as an explanation
Red = Important things to note
Blue = Stationary ref. frame
Purple = Rotating ref. frame



Note: Before we continue, let's read the rule book for the competing non-aetheric framework. As we continue reading on, we'll compare the
relativistic interpretation along with the classical.

important thing to note is that Einstein makes two specific claim regarding the "luminiferous ether"

Can't invoke absolute space or time to explain the RLG. If you extend any segment of the rotation to infinite, it's LINEAR.

1. The newly purposed theory will not require an "absolute stationary space" provided with special
properties.

2. No assignment of a velocity-vector to a point of empty space in which electromagnetic process takes
place.





Note: It's shown here that Pogany (1926) showing the SR derivation is unable to explain the first-order effect of rotational velocity. Even
though it was explicitly stated by Einstein that his equations would hold true in that frame.

Notice here that the ratio is between a hypothetical stationary observer at the center of the rotating platform and the timer difference
between him and photographic recorder, who is also on the rotating platform, but does not have the benefit of being considered stationary.

From the stationary position, the distance traveled for the rotating platform is preserved as to explain the frequency shift in c. The frequency
shift is the speed changing to produce the fringe. But remember, in Relativity c = c in inertial frames.

Again, here to even attempt to explain this framework; ABSOLUTE SPACE and TIME must be invoked to preserve a distant traveled and
imaginary vectors must be used to describe and area where electromagnetic propagation once occurred.

Without violating its own postulates and prefaces, Special Relativity has completely failed on the face of it.

Mechanistically, the only thing the ether model has failed is failed to support the heliocentric model with a first-order measurement of the
alleged first-order effect of a 30 km/s velocity. Through a stationary Earth WRT a rotating sky, the aether framework remains unchallenged
as a viable framework of interpretation.



Note: To this day, Tartaglia, and Bhadra can't explain the Sagnac effect's physical fringe. They can't explain the second-order Doppler shift
proportional to the velocity of the rotating platform without invoking absolute space.

1. Tartaglia, A. and M. L. Ruggiero (2015). "The Sagnac Effect and Pure Geometry." American Journal of
Physics 83(5): 427-432.

2. Bhadra, A., et al. (2022). "A Quest for the Origin of the Sagnac Effect." European Physical Journal C 82:
649.



Note: Even under second-order approximation, the first-order effect is fully accounted for.

t+ = going with ether wind
t- = going with the ether wind

2lv/c^2-v^2



Note: Bhadra's explanation

Invokes the lab frame, denies absolute but can't explain the PHYSICAL DISPLACEMENT WITHOUT changing c.



Note: Unable to answer the Sagnac effect as a Relativistic as late as 2022.

SR can't explain the fringe, GR can't explain it. The time predicted in the lab is the same as on the rotating gyro.



Note: Related to next slide;

The creation of laser beam creates a laminar flow inside the sealed channel that has to be accounted for



i.e. Fresnel drag

Note:

Introduces a medium of known refractive index to calibrate against. Zeroes out noise.

The provides a stabilized medium to calibrate against when new effects, i.e. motion are introduced.

Fresnel Drag needs to be compensated for. They're disguising in technical lingo.

Pressure mediation within the apparatus is creating a laminar flow that's actually causing c+-v in the first-order.

This is corrected for by inducting a current between evenly spaced anodes and cathodes within the sealed channels to counteract the
Fresnel drag.



Note:

If you know the time (t),

distance (A or l),

Wavelength (Lambda)

You can measure the fringe pattern to get a velocity.

Measuring fringe displacements over time gives you a velocity.

Special note - in the Relativistic paradigm, an FOG/RGL can only measure angular rotation (ω, Ω ).



Note: The description given in the manual for how to derive speed is = the equations above

In 2004 Ruyong Wang, what was once thought to only measure angular rotation, the Sagnac effect was found to measure linear motion as
well. (MMX equation just as valid of a velocity reading for the translational speed of the angular rotation of 15°/d.



Note:

Frequency locking in the ring laser gyro occurs due to phase interference caused by the backscatter of photons at the mirrors. When a
small percentage of the incident light wave is backscattered from the mirror surface and becomes 180 degrees out of phase with the
incident wave, it can lead to the standing wave "wanting" to reflect at a specific node on the mirror surface, ultimately resulting in the effects
of frequency locking.

In short: light passing through the mirror and back causes additional interference, causing the beams to be out of phase. To fix this, the
device is rapidly vibrated in a process called "dithering"



Note:

The laser beam has an optimal intensity that has to maintained in order to get accurate fringe measurements so that an accurate velocity
can be deduced.

During use; the device will experience: vibration, thermal expansion and contraction, motion, etc.

To mitigate the effects of external factors such as vibration, thermal expansion, and motion, the device is constructed using materials with
low coefficients of expansion.

Secondly, they correct for this would-be effect in real time with piezoelectric transducers (crystals in silicon).

A piezoelectric material will physically deform when a charge is applied to it. The physically move the mirrors, when the beam is not in its
optimal phase, a current is applied to the piezoelectric transducers which physically moves the mirror when they deform.

You can also move the mirror back by discharging the transducer. Its deformation and charge stored has a ratio. Apply more/less charge to
move the mirror accordingly.

General Relativity's physical mechanism for producing the fringe pattern (length contraction) out the window as an explanained here. They
correct for it in real time and the functionality of the device requires there to be no actual distance change from its stationary configuration.

Any movement of the mirrors due to vibration, thermal expansion and contraction, motion, etc, can be corrected in real time



Note:

TL;DR:

The Kalman algorithm constructs a reference database using a specific set of parameters and coefficients to efficiently manage all aspects
of the output readings. It achieves this by comparing the device against the information within the algorithm.

Extended:

Note: Next slide

Inertial navigators develop errors due to initial misalignments or physical imperfections, leading to drift rates that change over time.

The three-fix reset technique, used to correct outputs in some navigators, required three fixes within a 24-hour period and made
assumptions about error-free fixes and constant gyro drift rates.

R.E. Kalman's concept of optimum estimation revolutionized the performance optimization of modern inertial navigation systems by
introducing the Kalman Filter, which compensates for measurement errors and system noise in reset computations.

Statistical estimation involves using a variety of techniques to obtain the true value of a measurement and reduce the impact of
random error. The example of using averaging illustrates key concepts of statistical estimation.

Understanding the statistics of measurement errors and variations in the quantity being measured is crucial in the use of statistical
estimation techniques.

Sample variance and standard deviation are measures of variability and are used for estimating errors and confidence intervals in
measurements.

The Kalman Filter is a recursive form of averaging that uses a different weight factor, taking into account error statistics. It generates
estimates through a prediction and measurement process, using a math model to extrapolate predictions and improve accuracy
through external measurements.



Note:

The direction cosine matrix is used to determine the angles between the axes of one coordinate system and those of another. In the
context of the Inertial Navigation System, it would specifically involve representing the relationship between the axes of the polar coordinate
system and the axes of the normal coordinate system. This allows for accurate transformations and computational operations between the
two coordinate systems.

This the baseline for how the INS can be navigating WRT another coordinate system without you knowing true distances or locations.

Note:

The extraction of roll, pitch, and polar heading angles from the direction cosine matrix provides the system's orientation in three-
dimensional space relative to both the polar and normal coordinate systems. This information is essential for accurately determining the
system's spatial orientation and location in the specified coordinate frames.

This maintained your orientation and position in three dimensional space between both coordinate systems.



Note:

The accelerometer outputs, which represent the system's accelerations, are transformed using the transverse (polar Direction Cosine (DC)
matrix. This transformation results in the representation of the accelerations in the transverse coordinate system. In essence, it allows for
the characterization of the acceleration data in the context of the normal frame of reference.

This mirrors your acceleration and velocity onto the transverse coordinate system in real time.

Note:

The accelerations measured in the transverse coordinate system are mathematically integrated to provide the corresponding velocities in
that same coordinate system. Essentially, it involves accumulating the transverse accelerations over time to derive the transverse
velocities, effectively capturing how the system's velocity changes over time within the normal frame of reference.

More positioning and orientation corrections to make both coordinate work seamlessly when switching from Polar Mode to Traverse Mode

Note:

Tracks your relative velocity between both coordinate and compares it against the lat/long of the two coordinate systems.

Keep in mind, it's the same velocity. It's just doing this to compensate for distance changes between the two coordinate systems.

Note:

Changes the amount of gyro drift that would normally be experienced south of the 86 parallel relative to the velocity of the craft. And of
course, keeping it in alignment with the normal mode coordinate system

Q: What are the drift rate changes?
Q: Is the drift just another excuse for claiming to need two different coordinate systems?
T: The rotational or ether drift change in the North pole shouldn't change that extremely on either model



Note:

Backs up all polar mode data that was converted to transvers and applies the normal corrections (fix resets) as if were in normal mode the
whole time.

Note: The polar model cosine matrixies, velocity corrections, position corrections, lat/long corrections, all to display your as a transverse
mode coordinate (lat/long).

They just adjusted the entire coordinate system in real time and kept you thinking you were where'd you expect to be on the geoidal earth
coordinate system defined as the "True coordinate system"

Note:

Note:

Note:

Note:


