Measurement of the longitudinal phase space at the Photo

Injector Test Facility at DESY Zeuthen, PITZ
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Description and scientific goals of the project Sketch of the gun and diagnostics section
A Photoinjector Test Facility for Free Electron
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Measurement of the momentum distribution
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Momentum distribution with simulation at set point Mean momentum of the electron bunch as a function RMS momentum spread of the electron bunch as a function
(SP) phase -70 degrees, gradient 40.5 MV/m, of phase for a gradient of 40.5 MV/m. The errors of of phase for a gradient of 40.5 MV/m. At small RMS
bunch charge 1.1 nC the measurements are of the order of 50 keV/c. momentum spread the errors are of the order of 5 keV/c.

Goal: Convert the electron beam into a photon beam using a Cherenkov
radiator and measure the photon pulse length with a streak camera.
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Electron beam: A simulated electron beam is used as input for Geant 4 simulations. It

Measurement of the bunch length

Point source: Geant 4 simulation of Cherenkov photons coming from Silica aerogel with a pointlike electron source. The
thickness for the different refractive indices are optimized to get the same photon yield at a momentum of 4 MeV/c. The
simulations are made for 4.5 MeV/c. An acceptance angle of the optical system of 20 degrees is applied.
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Measurement of the longitudinal phase space

Goal: Measure momentum spread, bunch length and their correlation

simultaneously by using a dipole, Cherenkov radiator and streak camera

Setup:

electron beam

radiator
including mirror

photon beam
to the streak camera
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\ Time resolution:
S \ The table shows the calculated time resolution for
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~ ’ guartz at a momentum of 4 MeV/c. The thickness | is
chosen to provide the same amount of emitted
photons. Silica aerogel with a refraction index of
1.05 and quartz will be used.
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