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Acceleration & Saturation I

Interaction of a single-mode with a bunch of electrons
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Acceleration & Saturation I

Energy conservation in the presence of Active Medium
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Acceleration & Saturation I

The effect on the population inversion
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Acceleration & Saturation I

Summary of governing equations
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Acceleration & Saturation I

Simulation parameters:
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Acceleration & Saturation I %
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Acceleration & Saturation I ﬂ
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Point-charge along a Dielectric Cylinder
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Primary Field I

Ignoring the dielectric cylinder

( ( \
Iv(lﬂinv Ak e

O K (@i}, Al AT

AP (1,4, 2;0) = 4K e—j;z Z ejV(¢—¢o)<




Secondary Field I
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Decelerating Field I
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Decelerating Field: v= 0, y>>1 I
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Decelerating Field: v= 0, y>>1 I
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Symmetric mode




Decelerating Field: v= 0, y>>1 I
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Decelerating Field: v-0, y>>1 '
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Decelerating Field: v-0, y>>1
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Decelerating Field: Finite size bunch (v=0)

Normalized Spectrum
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Normalized Power

Decelerating Field: Finite size bunch (v=0)
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CO, Based System
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CO, Based System
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Nd:YAG Based System \
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Nd:YAG Based System \




Nd:YAG Based System




[:YAG rod:
dmm diameter
0 cm length

B /0°0cm
00 Joules

Bunch:
1P electrons
30 GeV




Nd:YAG Based System




Field Analysis I




Eigen-frequencies I




Growing mode I
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Output Energy Spread
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Summary

® PASER: Point-charge accelerated by energy
stored in the medium

® Same energy amplifies a Cerenkov wake-field

® Figen-modes move at the speed of the bunch

® [nherent longitudinal E-field: interaction length
® Acceleration not affected by medium saturation

® Non-symmetric modes (y>>1) are not amplified
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