2RF PROGRESS ON ISIS SYNCHROTRON

Ian S K Gardner

1. Outline of ISIS RF Parameters

2. Beam Measurements

3. 2RF Commissioning
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ISIS RF PARAMETERS

1RF

Frequency
MHz
1.3 – 3.1

Harmonic

2

No. of 2 Gap Cavities

6

Voltage / Gap
kV
0.2 – 13

Cavity Impedance
k(
~  2

2RF

Frequency
MHz
2.6 – 6.2

Harmonic

4

No. of 2 Gap Cavities

4

Voltage / Gap
kV
0.2 – 13

Cavity Impedance
k(
~  2

Further factor of 10 reduction in volts achieved with cavity anti-phasing during injection.

ISIS RF PARAMETERS

1. 10 Super-Periods and 1RF Harmonic Number is 2, so ring 720(
2.
72( of 1RF between 1RF Systems   2 & 3,    3 & 4,    7 & 8,    8 & 9.

3.
360( of 1RF Between 1RF Systems  2 & 7,  3 & 8,   4 & 9.

4. Phases of 2RF measured in degrees of 1RF relative to 1RF System 3.

5. 1RF Cavity 3 to 2RF Cavity 5 is 147( 

6. 1RF Cavity 3 to 2RF Cavity 6 is 219(
BEAM MEASUREMENTS
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1 RF Gap Volts (0.5 ms / div)              Sum Electrode  (0.5 ms / div)
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1) Ch 1:    500 mVolt  2 ms          
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1) Ch 1:    500 mVolt  2 ms          


Electrode signal  & Gap Volts @ 0 ms.          Electrode signal  & Gap Volts @ 1 ms       
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Electrode signal  & Gap Volts @ 2 ms.          Electrode signal  & Gap Volts @ 3 ms       
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Electrode signal  & Gap Volts @ 4 ms.          Electrode signal  & Gap Volts @ 5 ms       
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Electrode signal  & Gap Volts @ 6 ms.          Electrode signal  & Gap Volts @ 7 ms       
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Electrode signal  & Gap Volts @ 8 ms.          Electrode signal  & Gap Volts @ 9 ms       
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1) Math 3:    1 Volt  2 ms          
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Electrode signal  & Gap Volts @ 9.8 ms.     Electrode signal  & EPB mon. @ ext.       
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1) Ch 2:    2 Volt  2 ms          
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1) Ch 1:    100 mVolt  200 ns          


3) Ch 3:    50 mVolt  200 ns          
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3) Ch 3:    500 mVolt  200 ns          
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3) Ch 3:    500 mVolt  100 ns          
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2RF COMMISSIONING

1. 2RF Systems 5 & 6 

· Full Voltage & Frequency operation

· Relative Phasing, ( and ( set up

· 10% Beam Intensity accelerated with no loss

· Anti-phasing during injection not yet commissioned

· Anode PS failure prevented beam data taking

2. 2RF Systems 4 & 8

· Now being installed

· Commissioning 2004

3. Beam Tests

· Increase Intensity with 2RF Systems 5 & 6 using anti-phasing during injection

· Check Beam Servo Loops, particularly the Phase Loop stability against quadrupole phase oscillations

· Check beam loading effects 

· Measure longitudinal beam pulse shapes

· Add 2RF Systems 4 & 8

· Set up high intensity with safe beam loss

· Trial operation for reliability and ease of use

· Replace one feed forward amplifier with LOI amplifier
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1) Ch 1:    100 mVolt  50 ns          
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3) Ch 3:    200 mVolt  50 ns          
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1) Ch 4:    200 mVolt  400 ns          


2) Math 3:    100 mVolt  400 ns          
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2) Math 3:    100 mVolt  400 ns          
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1) Ch 1:    1 Volt  2 ms          
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