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Figure 4.1 Spot intensity plot of the TE MPS pulse with /3 0 = 33.33 m -1 , a =10 -12 s

and q = 10 5 m
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Figure 4.2 Intensity plot of the TE MPS pulse with β0 = 33.33m-1  , a = 10-12 s

and q = 1 0 5 m

4.2.1 Modal Decomposition

To estimate the appropriate number of modes in decomposition of the pulse, an initial

decomposition over the first 32 TE 0m modes of a cylindrical waveguide with radius

A 35.71 x10 -3 m is performed. Figure 4.3 shows the power contribution of each of the

modes to the total pulse power. As shown in the figure, the main power is concentrated

in eight consecutive modes starting at TE 09 .
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Figure 4.3 Power percentage contribution of the first 32 TE 0m modes for the
pulse in Example I.

The excitation coefficients are computed from the pulse expansion coefficients at

the waveguide's open end as described in section 4.3.3. The resulting modes excitation

coefficients are shown in Figure 4.4.
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Figure 4.4 Modes Excitation coefficients of the first 8 modes starting at TE 09 for the
pulse in Example 1.

4.2.2 Excitation Configuration 1

For the first excitation configuration, eight current loops with increasing radii of 2.5 mm

steps and equal separation steps of 5mm from each other are used. The radii and

locations are given in Table 4.1. The open end of the waveguide is located at z 0 .



28

Table 4.1 List of current loops radii and location for the first excitation method for
Example 1 pulse.

Loop number Radius (m) Location (m)

I 0.0075 -0.080

2 0.0100 -0.085

3 0.0125 -0.090

4 0.0150 -0.095

5 0.0175 -0.100

6 0.0200 -0.105

7 0.0225 -0.110

8 0.0250 -0.115

The corresponding currents as functions of time are shown in Figure 4.5, and their

corresponding spectra are shown in Figure 4.6.

Figure 4.5 Excitation currents of configuration 1 for the pulse in Example 1.
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Figure 4.6 Spectra of the excitation currents of Configuration 1 for the pulse
in Example 1.

The TE MPS pulse is reconstructed from the computed currents by means of

solving the forward excitation problem. Figure 4.7 shows a comparison between the

original and the reconstructed pulse's intensity profiles at the open end of the waveguide.



30

Figure 4.7 Comparison of the intensity profiles of the original and reconstructed pulses
for Configuration 1 in the Example 1.

Figure 4.7 shows that the transverse localization of the pulse is preserved,

although the reconstructed pulse suffers from a small decrease in intensity as well as

higher power concentration in the outer ring.

To demonstrate the time localization of the reconstructed pulse, the time profiles

of both the original and the reconstructed pulses are compared in Figure 4.8.
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Figure 4.8 Comparison of the time profile of the intensities of the original and
reconstructed pulses for Configuration 1 in the Example 1.

4.2.3 Excitation Configuration 2

The second excitation configuration uses the same loop radii as Configuration 1, but the

separation between the loops is decreased to 3.33 min . Table 2 lists the radii and

locations of the current loops for Configuration 2.
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Table 4.2 List of current loops radii and location for the second excitation method pulse
in the Example 1.

Loop number Radius (m) Location (m)

1 0.0075 -0.020

2 0.0100 -0.023

3 0.0125 -0.027

4 0.0150 -0.030

5 0.0175 -0.033

6 0.0200 -0.037

7 0.0225 -0.040

8 0.0250 -0.043

The corresponding currents as functions of time are shown in Figure 4.9, and their

corresponding spectra are shown in Figure 4.10.

Figure 4.9 Excitation currents of configuration 2 pulse in the Example 1.
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Figure 4.10 Spectra of the excitation currents of Configuration 2 pulse in Example 1.

By solving the forward problem, the field of the reconstructed pulse is computed.

Figure 4.11 shows the intensity profile comparison between the original and

reconstructed pulse at the open end of the waveguide. The time profile of the intensities

of both the original and reconstructed pulses is depicted in Figure 4.12.


