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Introduction:

Optical tomography will be used to provide additional spatially resolved
information to the research team. Following the application of light, the distribution of
photons inside the specimen is reconstructed. Turbid and dense media are examples of
media that have difficulty with light distribution, which is why the transillumination-

based approach to 3D Ol is referred to as diffuse optical tomography (DOT).

The acquisition of signals (from above) and known coordinates (for example,
for the application of light or photons used for excitation) is needed in order to recover
all data naturally; in the light of fluorescence tomography, the acquisition of the origin
of an evoked photon is also necessary (fluorescence imaging). This necessitates the
development of a reconstruction technique, and much effort has been devoted to
improving the accuracy of photon distribution forecasts in turbid media/tissue,

independent of the scanning technology used.

Mismatches between measured and applied intensities, as well as the
determination of the true intensity of a fluorescent source inside tissue, provide major
challenges in optical image reconstruction. Progress in computer technology over the
preceding decade, which enabled computers to handle more complex mathematical
processes while also making more accurate assumptions about the optical properties
of the specimen, made a significant contribution to the overall performance of 3D OI.
Attempting to predict the quantity of light that a photon might scatter inside a tissue
sample is referred to as the "forward problem™ by more contemporary authors. The
phrase “inverse issues" refers to the process of calculating how much light was

dispersed by a photon in the opposite direction.
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Analysis:

The optical tomogram for the time-changed state provided in Equation is
calculated in this section and the signatures from revivals and split revivals are looked
for directly in the optical tomogram. We remember the optical tomogram of the
coherent state |a), given by Eq., is a structure with a single sinusoidal strand in the
Xg-0 plane, and the maximum intensity of the optical tomogram along the Xq axis
occurs at Xy = \/W cos 6. The quantity p is the justification for the complex
number o. The optical state tomogram at any moment in the development of a

coherent state |a) is calculated by substituting Eq.:
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In the following we analyze the optical tomogram ® (Xg, 0, t) At fractional revivals
instants. At a period of partial resurgence for k t = n/ky, Eq. can be simplified to get

the optical tomogram of the state |zp(")) as
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Figures 4.9(a)-4.9(c), show the optical tomograms of the state |w(")) fork =2, 3, And

4, corresponds to the fractional revivals of both, three and four subpackage of the
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original coherent state, respectively. The Field strength value |a|* used to plot the
tomograms is 20. The state |1/)(2)) is a superposition of the coherent states |a) and
| —a) with weights (1 —i)/2 and (1 +1)/2 (Eq. expansion coefficients of Fourier). The
optical tomogram of this state is a two-stranded structure. Therefore, the structure with
two sinusoidal strands in the time-evolved state optical tomogram for an initial
coherent state T, /2 Is a two-subpack fractional revival signature. Note that the states'
optical tomogram |l/)(2)> , ShoWn in Fig. 4.9(a), is different from an even cohesive
optical tomogram given in Fig. 4.9 (a). The highest intensity of the optical tomogram

of the state along the X/axis [y®) occur at locations Xy =/ 2|a|? cos (6 + 1/2)

and Xy = \/W cos (6 + 3m/2), whereas, for an even coherent state, this occur at
locations Xy =/ 2|a|? cos (8) and Xy = \/ 2|a|? cos(§ + m). In Fig. 4.9@a), the
maximum intensity of the optical tomogram along the X, axis occur at Xy =
vV 40 cos(3m/4)and Xy =/ 40 cos(7m/4), corresponding to the sinusoidal strands
of |ia) and |—ia), respectively. The quantum interference regions between the states
lia) and |—ia) are reflected in the optical tomogram of the state |¢(2)) at locations in
the Xq-0 Plane, where two sinusoidal strands cross and exhibit a big swing in the

optical tomogram.

The optical tomogram of the state |w,b(3)) , The state at a fractional revival of the three
subpackages, shown in Fig. 4.9(b), shows a structure with 3 sinusoidal strands.
Similarly, the State optical tomogram |1p(4)), which is a state at the four-subpacket
fractional revival, plotted in Fig. 4.9(c), shows a structure with four sinusoidal strands.
The optical tomorams of the states [p®) and [p™) are different from the optical
tomogram of the state |1/)3,0) and |1/;4,0) (For example, Figs. 4.4(a) and 4.4(b)
correspondingly. We have performed the study for higher orders of fractional revivals
(k > 4), and have established the general conclusion that a structure with k sinusoidal

branches displays the optical tomogram of the developed state at the k subpacket of
fractional revival time.
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Figure 1- Time-evolved optical tomogram o (Xy, 0, t) for an initial coherent state
|o€> with field strength |a|> = 20 at times (a) t = Teu/2, (D) t= Tre/3, (C) t = Treu/4,
and (d) t = Tre/ V2. At a k-subpacket fractional revival time t = nt/ky, the optical
tomogram of the state shows structures with k sinusoidal strands. The structures
with sinusoidal strands are completely absent in the optical tomogram for the
collapsed state at time t = Tye/ V 2

During the evolution of the coherent state |a), the wave packet may also show the
collapse phenomenon at specific instants of time t = T,..,,/s, Where s is unreasonable.
Where s is irrational. The collapse phenomena relates to the annihilation of a wave
packet in a nonlinear medium during its development as a consequence of the

destructive interference of wave packet states.
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Figure 2 - Optical tomogram ® (Xy, 0, t) for an initial coherent state |a) with
field strength |o)° = 20 at revival time t = T,

Conclusions:

The state is called the collapsed state at the moment of collapse. At the moment the
state collapses |w(t)) is Not a finite overlay of coherent states. It was shown that these
collapsed field states are of significant significance due to their high non-classical
character and may provide a substantial degree of interconnect when they are divided
on a vacuum beam splitter at the second input port. In order to investigate the nature
of the optical tomogram when the wave packs collapse, we draw the optical tomogram
at collapsed time in Eq. t = T,.,/ V2. The optical tomogram is shown in Fig. 4.9 at
this moment (d). The sinusoidal strands are not apparent in the optical tomogram for
the collapsed state, which means that the optical tomogram of a collapsed state at the
moment of fractional reviews is qualitatively different from that of the state. Fig. 4.10
illustrates the starting state's recovery t = T,.,. We may infer that in the optical
tomogram of time-evolving states signs of revivals and fractional revivals are
recorded. At the moment of k-subpacket fractional revivals, the optical tomogram
contains k sinusoidal strands for an original coherent state with a strand in the optical

tomogram.
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