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2013.07.09M 14:28:20, 20 pC bunch charge, HEDA1

Momentum phase scan Momentum distributions
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2013.07.09M 14:28:20, 20 pC bunch charge, HEDA1
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2013.07.09M 14:28:20, 20 pC bunch charge, HEDA1

Longitudinal phase space, 90% of total charge Momentum distribution, keV/c
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Longitudinal Emittance = 7.39 [mm*keV/c] dpz =4.073 [keV/c]

RMS momentum spread = 39.67 [keV/c] dz = 0.010 [mm]
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Measured and simulated phase spaces




Measured phase space, in pixels
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Conclusion for the case of 20 pC bunch charge

> The shapes of the measured and the simulated phase spaces look

very similar.

> The measured phase space shows much higher slice momentum

spread than the simulated one.

> Physical limit for momentum resolution of 4 keV/c per pixel is not

sufficient to resolve the fine structure of the bunch.
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2013.07.09M 13:17:33, 700 pC bunch charge, HEDA1

Momentum phase scan Momentum distributions

Beam mean momentum, max = 21.496 keV/c at phase =-11

21.5F

Momentum, [MeV/c]
~

-%5 -30 -25 -20 -15 -10 -5 0 S 10
Booster phase

Beam RMS momentum spread, min = 51.7 keV/c at phase = -6

Booster RF phase, [deg]

| ‘ -04 -03 -02 -0A1 0 0.1 02 03 04

5 i | i | i
-%5 -30 -25 -20 -15 -10 -5 0 5 10 Momentum, [MEV:"C]
Booster phase

RMS momentum spread, [keV/c]

Dmitriy Malyutin | PPS meeting | June, 2013 | Page 8



2013.07.09M 13:17:33, 700 pC bunch charge, HEDA1

Longitudinal phase space
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2013.07.09M 13:17:33, 700 pC bunch charge, HEDA1

Longitudinal phase space, 90% of total charge Momentum distribution, keV/e
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Simulation, 2.5 m, 1.4 nC charge from laser intensity

Longitudinal phase space
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0.83 nC — charge extracted!
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Charge extraction

cathode surface

Dmitriy Malyutin | PPS meeting | June, 2013 | Page 12



Conclusion for the case of 700 pC bunch charge

> Looks like that phase space consists of two separated parts

> The structure can be explained by the virtual cathode formation, what

also can be seen in ASTRA simulations
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