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Accelerator FEL ConfigurationAccelerator FEL Configuration
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The Israeli FELThe Israeli FEL



Coherence Limits of FELCoherence Limits of FEL
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Effect of Voltage Drop:Effect of Voltage Drop:
Mode HoppingMode Hopping
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Effect of Voltage Drop: ChirpEffect of Voltage Drop: Chirp

( )

f
f

dt
d

d
df

dt
tdf

f
fftfftf mm

∆
∆

=

∆
∆

−=−

2/1max

2/1
max

)(

)()(

γ
γ

∆f frequency pulling

f0fmax fmf f

G
ai

n

∆f



FEL Frequency Dependence on in a    FEL Frequency Dependence on in a    
Waveguide DispersiveWaveguide Dispersive
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Voltage Drop Effect: Mode Hoping Voltage Drop Effect: Mode Hoping 
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IF Signal at Single Mode OperationIF Signal at Single Mode Operation
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Frequency Chirp and Power Decay Frequency Chirp and Power Decay 
of a single mode during voltage dropof a single mode during voltage drop
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Spectrum and Inherent Spectral Width Spectrum and Inherent Spectral Width 
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Planned Application of Controlled Planned Application of Controlled 
Chirp in Electrostatic Accelerator FEL Chirp in Electrostatic Accelerator FEL 
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Scanning Single Pulse Spectroscopy Scanning Single Pulse Spectroscopy 
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FEL Oscillator Frequency StabilizationFEL Oscillator Frequency Stabilization
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3. Plans to utilize chirp for : 

(a) Single pulse scanning spectroscopy

(b) Phase locked loop frequency stabilization 
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