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Method of LCLS Slice Emittance 
Analysis
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Slice Emittance Measurement Setup

OTR2
TCAV0
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Slice emittance measurement locations

Injector
Horizontal slice emittance with TCAV0@OTR2
Vertical slice emittance in BC1@OTR11

Linac
Horizontal slice emittance with TCAV3@OTR22 
impeded by COTR
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Image Processing with Entire Beam

Determine vertical mean 
and rms of entire beam
Slice image based on 
centroid and nσ beam size
Removes effect of phase 
jitter of transverse cavity
Removes effect of changes 
in vertical beam size during 
quad scan

OTRS:IN20:571
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xmean = -750.94 um
ymean = -147.71 um
xrms = 66.82 um
yrms = 496.05 um
corr = -19670.99 um2

sum =  1.48 Mcts
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Slicing Based on Vertical Beam Size
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xmean = -715.40 um
ymean = -399.58 um
xrms = 43.18 um
yrms = 325.62 um
corr = 50336.00 um2

sum =  0.39 Mcts

±2.5σ
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Slice Emittance Result 2mm Iris, 80pC
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Slice Emittance on OTRS:IN20:571  29-Apr-2008 23:34:10RMS cut area
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Slice Emittance Result 1.2mm Iris, 35pC
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Emittance Scan on OTRS:IN20:571  29-Apr-2008 23:28:52 RMS cut area

E =  0.135 GeV
Q =  0.035± 0.00 nC
γεx =   0.88± 0.01 ( 1.00) μm
βx =   1.08± 0.02 ( 1.07) m
αx =  -0.09± 0.02 (-0.05)
ξx =   1.00± 0.00 ( 1.00)

χ2/NDF =  11.83
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Slice Emittance on OTRS:IN20:571  29-Apr-2008 23:28:52RMS cut area
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