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Introduction

• Workshop on “Characterization of High Brightness Beams” from 26.-
to 30. May 2008

• Goals: 
– get a common basis on data taking and data analysis and be able 

to produce comparable results allowing transmission of results of 
one facility to the others

– review experimental results and get some light into the theory, 
including beam dynamics near to the cathode (what is believed to
be true and what is in the simulations) and the definition of the 
quantity thermal emittance.

– for comparisons of measurements with corresponding simulations 
find out what are the most critical parameters in the different 
simulation codes for tuning them to the measurements, report the
state of the art of slice emittance diagnostics

– describe COTR in detail and try to find theoretical explanation
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Monday

• Goal was the comparison of 
emittance measurement methods 
and the definition of  common 
methods

• Description of data taking and 
analysis techniques of different 
labs

• Emittance calculations with data 
from one lab and the methods of 
another
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Monday

SPARC data ->

M.Krasilnikov on 
Principal limitations and systematic
deviations of the the slit measurement
method

PITZ phase space tomography (G. Asova) 
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Monday II

FLASH emittance data analysed
with FLASH and LCLS 
methods

C.Gerth
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Monday III
SPARC Data Analysis of PITZ Data

PITZ Data Analysis of SPARC Data
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Monday/Tuesday

• Discussion on emittance measurements to define common 
standards on:
– Beam size measurement (camera system)
– Beam size analysis (image analysis)
– How to cut charge profiles?
– Comparison of ROI procedures
– What kind of data should be stored?
– Background subtraction
– Simulations
– Systematic uncertainties
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Wednesday

• Experimental results on beam 
dynamics near the cathode
– Thermal emittance
– QE
– Schottky effect 

• Discussion on:
– high QE against small thermal 

emittance
– other cathode types 
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Wednesday II
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Wednesday III

R. Ganter
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Thursday

• comparisons of measurements with 
corresponding simulations

• Definition of critical parameters in the 
different simulation codes for tuning 
them to the measurements

• report the state of the art of slice 
emittance diagnostics
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Thursday II
• CSR Studies at LCLS

Measurements of CSR and its impact
on the LCLS beam
Z. Huang
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Thursday III
PITZ-1.6: Simulations 
vs. measurements

M.Krasilnikov
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Thursday IV
studies at PITZ (J. 

Roensch)  =>

<= studies at FLASH (E. Prat)
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Thursday V

SPARC

Concetta Ronsivalle, 
ENEA Frascati
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Thursday V

Slice emittance
measurements at LCLS =>
H. Loos

<= M. Roehrs

Measurements at FLASH
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Friday

• Description of COTR effects in 
different labs

• Theoretical understanding
• Effects on beam diagnostics

– Emittance measurements
– Matching
– …

• Discussion on mitigation of 
such effects
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COTR at LCLS I
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COTR at LCLS II

SLAC Observations of COTR
J. Frisch
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COTR at LCLS III

• LCLS
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OTR Theory
H. Loos on “Doughnut” structures 

and theoretical explanation 
from OTR theory
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Microbunching/COTR I

Z. Huang on 
microbunch instabilities 

Measurements on micobunch
gain curve with a diffraction 
grating spectrometer
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Microbunching/COTR II

“simulation” of laser
Heater in measurements
by an OTR screen upstream

=> Expected reduction of 
COTR effects with the 
upcoming laser heater

Reduction of microbunching by a 
laser heater in simulations
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COTR/CSR

• CSR is visible on the screen inside the chicane
• CSR can be separated 

from beam spot with 
the dipole setting

Z. Huang
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COTR at APS

K. Harkay (Argonne)
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COTR at FLASH

Observations at FLASH are similar to the Argonne results
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COTR Summary

• Reports and discussions on microbunching instabilities
– Beam dynamics / emittance growth
– Laser heater

• Effects of COTR on diagnostics
– OTR screens
– Emittance measurements
– Wire scanners
– Laser heater
– Why a problem at LCLS and not at FLASH or APS?
– XFEL diagnostic layout
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Summary

• Total of 44 contributions 
– 9 from FLASH
– 12 from PITZ
– 8 from LCLS
– 8 from SPARC
– 7 from other labs like BESSY, APS, BNL, PSI, …

• Comparable emittance measurement results from different labs
• Discussions to define common procedures for emittance

measurements
• In general a good agreement between simulations and 

measurements
• COTR is an issue for beam diagnostic of high brilliance beams
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