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¢- Vertical Position (mm)

e- Turn-by-turn, 9x6, CHESS Operation

23 Ml File912 Ie =4.08mA/bunch
Bl File914 Ie =2.97mA/bunch

e- Vertical Position

I * e- mean vertical position along the
train-offset was included to have the

plots coincide.
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*An increased beam position oscillation

amplitude is noted for certain bunches.
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e- high frequency vertical position oscillation-FFT of vertical position for 9,000 turns
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FFT spectrum.
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e- high frequency vertical position oscillation-close up of the oscillation frequency fogjation
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e- high frequency vertical position oscillation-Power and Frequency of Oscillation

FFT of e- Vertical Position CHESS bunches @~242kHz
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e- high frequency vertical position oscillation - FFT of vertical position — High |
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e- high frequency vertical position oscillation - FFT of vertical position — Low |
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Standard Deviation of Vertical Position (1)

e- vertical position oscillations amplitude correlation FFT Power

— 5STD(vertical Position)= 0.026458 + 2.3129e-6%(FFT Power) R= 0593831

e- 9x6 CHESS Operation File:012
Correlation of STD Vertical Position vs. FFT Power
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¢- Vertical Beam Size (mm)
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e- Turn-by-turn, 9x6, CHESS Operation

e- ¢, along the train
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e- high frequency o, oscillation frequency-FFT of , for 9,000 turns
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e- high frequency o, oscillation frequency-FFT of c,-Close up of the oscillation frequency fgijation
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e- high frequency o, oscillation-Power and Frequency of Oscillation
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e- high frequency o, oscillation - FFT of 6, — High |
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e- high frequency o, oscillation - FFT of 6, — Low |
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Standard Deviation of Vertical Beam Size (numn)
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e- 9x6 CHESS Operation File:912
Correlation of STD of ¢ vs. FFT Power
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e- o, oscillation amplitude correlation with FFT Power
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¢- Vertical Beam Size (numn)
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IV Summary

e+ turn-by-turn vertical dynamics:

*The e+ vertical position oscillation is denoted in the FFT spectrum of the vertical position. The vertical
position oscillation frequency shifts along the train. As the bunch current is increased the oscillation frequency
shift increases along the train. The vertical position oscillation amplitude is not dependent on the FFT power
but correlates with noise in the FFT spectrum.

«Significant e+ o, growth along each train was measured and is dependent on the bunch current. No clear
oscillation frequency of o, was measured and c,'s growth correlates with a noise in the FFT spectrum This is
a signature that an incoherent instability causes the c,, growth along the train

e- turn-by-turn vertical dynamics:

» The e- vertical position oscillation is prominent in the FFT spectrum and the oscillation frequency shifts along
the train increases with current. The vertical oscillation amplitude correlates with the FFT power which is a
signature of a coherent oscillation.

*A o, growth and oscillation along the e- trains was measured. The o, oscillation frequency shifts along the
train. The o, oscillation amplitude (standard deviation of ) correlates with the FFT power. A direct
correlation between o, and FFT power suggests a coherent instability is the cause of the o, growth along the
trains.



