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Motivation

The A1 phase of minimal energy spread is usually different from the phase of 
maximal beam momentum by approximately 1 degree
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Layout of the injector section and the setup of the measurements
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Measurements and their analysis
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Measurements and their analysis
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Measurements and their analysis
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Measurements and their analysis

The last term in the expression (in red) describes the residual mean slice momentum when the RF 
curvature of cryomodule A1 is subtracted. This term is created by the beam dynamics in the RF gun 
and by the collective effects after the gun. This term depends only weakly on the RF phase of A1 if 
the final energy of the beam is kept approximately constant.
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Measurements and their analysis
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Measurements and their analysis
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Measurements and their analysis
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Measurements and their analysis
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Measurements and their analysis
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Modelling of the RF gun
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Wake function of a finite chain of accelerating cavities
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Wake function of a finite chain of accelerating cavities
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Wake function of a finite chain of accelerating cavities
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Wake function of a finite chain of accelerating cavities
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Wake function of a finite chain of accelerating cavities
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Wake function of a finite chain of accelerating cavities
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Wake function of a finite chain of accelerating cavities

Ocelot
external RF fields analytically
self-fields with 3D Poisson equation
CSR fields with 1D projected model
particle motion with transport matrices of second order
chamber with wakes
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Comparison between measurements and simulations
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Comparison between measurements and simulations
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Comparison between measurements and simulations
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Comparison between measurements and simulations
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Summary We have suggested a method for accurately identifying the 
synchronous phase of the RF module

It allows to extract the correlation in the mean slice momentum 
due to the RF fields and simplifies the comparison between 
measurement and simulation

A new model of the wake function in the finite chain of RF cavities 
is suggested and cross-checked with the simulations as well as the 
measurements

The time-resolved measurements of mean slice momentum  along 
the electron bunch proves the theoretical model of collective effects 
not only quantitatively but also qualitatively.
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