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Introduction

* The slice momentum measurement has been simulated in three scenarios

« 250 pC
« 250 pC with EMSY1 50 um slit
« 10 pC

« Simulation tools:

» Astra for the linear beamline: with 2D/3D space charge
» SpaceChargeOptimizer for optics design: with SC

» 4D/6D transfer matrix for the dispersion section: No SC
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Introduction

 Resolution of momentum measurement
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Fig. 5.14. Energy resolution in phase space

* — to maximize the resolution, the beam size (affected by space charge and
emittance) should be small and the dispersion should be large

H. Wiedmann, Particle accelerator physics, third edition. 2007
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250 pC beam transport with TDS

* Photo injector setup
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250 pC beam transport with TDS

+  Slice momentum spread vs slice length
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Due to the energy chirp, the thinner the
slice, the smaller the momentum
spread is;

The momentum spread has increased
from EMSY1 to PST.Scr1
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250 pC beam transport with TDS

* Using 4D transfer matrix, one gets the
horizontal beam size at the Disp3.Scr1
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A and B: at half maximum; C: centroid slice
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250 pC beam transport with TDS

« Scan of the TDS voltage
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250 pC beam transport with TDS

« Scan of the TDS voltage

Zoomed view
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Cut the beam with 50 um slit at EMSY1

» The resolution of the momentum measurement is limited by the horizontal
emittance and space charge of the beam

« By cutting the beam, only the very center part with a small emittance and charge

is left
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Cut the beam with 50 um slit at EMSY1

« Effect of the cut on long. Phase space (e-beam at EMSY1)
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Cut the beam with 50 um slit at EMSY1

Using 4D transfer matrix, one gets the

horizontal beam size at the Disp3.Scr1
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Cut the beam with 50 um slit at EMSY1

Transport of the beam with various TDS voltages until HEDAZ2
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10 pC beam transport with TDS

* The resolution of the momentum measurement is limited by the horizontal
emittance of the beam

« With a smaller BSA size and a lower charge of 10 pC, the beam emittance is
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10 pC beam transport with TDS

x-rms increased a lot after the bending

. . t; might be i d
* Using 4D transfer matrix, one gets the magnes, mig e'mpro‘_'e
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10 pC beam transport with TDS

Transport of the beam with varlous TDS voltages until HEDAZ2
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Summary

* Using the EMSY1 slit to cut the 250 pC bunch seems the best for slice
momentum spread measurement
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Summary

* The asymmetry of the beam emittance with the EMSY1 slit makes the focusing

more difficult oasf—x A A ]
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