
Fidelity Verification of an Apodized Gaussian 

Beam for Photoinjector Laser at LCLS II

• The electron beam quality generated 

by the photoinjector is crucial for 

FEL performance1.

• To minimize electron emittance 

from the photoinjector, an Apodized 

Gaussian beam must be delivered to 

the photocathode  

While the mathematical model of the 

Apodized Gaussian assumes ideal conditions, 

experimental fidelity testing ensures that we 

can confidently deploy the beam profile to 

the photocathode in practise. The fidelity of 

the beam is evaluated by how well the 

physical beam profile (Ireal(x,y)) preserves its 

structured spatial shape relative to the 

theoretical prediction (Iideal(x,y)), verifying 

that the hard aperture cut and the edge 

steepness are maintained without spatial 

degradation.   
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• Diffraction - Fresnel diffraction expression

 

• Imaging - Coherent Transfer Function (CTF)

• Gibbs phenomenon - Fourier Series 

Conclusion
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Apodized Gaussian Beam Definition 
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Diffraction 

 

Diffraction of the Apodized Gaussian at Different Distances

● The diffraction propagation of the Apodized 

Gaussian beam measured matches will with the 

theoretical calculations

● Verified that the relay imaging preserved the fidelity 

of the Apodized Gaussian beam across different cut 

ratios.• Assume C-Iris aperture of 1.8 mm diameter

1/e^2 diameter 
needed to generate 

for each g/h

With this fidelity verification, we can use the same 

principle to construct the new relay imaging and test it 

in Sector 0. We will use this information to further 

optimize the beam size used in the new beam transport.

What’s Next?


