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Goadls

e Install the BBQ in the Tevatron.

e Compare the BBQ with the existing tune
measurement systems in the Tevatron.
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Different Bunch Types

* There are 2 different bunch typesin the Tevatron

— Uncoal esced bunch. Approx 200e9 protons spread out
In 30 adjacent buckets. Mainly used for tuning in the
Tevatron.

— Coalesced bunch. Can range from 1509 to 280e9 of
protons in one bucket. Used for HEP. At HEP there
are 36 bunches of protons and 36 bunches of pbarsin
3 trains of 12 bunches separated by 21 buckets.
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Comparison Experiments

e Comparison experiments between the BBQ and
21.4 Mhz Schottky.

— 150GeV with uncoaesced beam. VTICK on/off.

e VTICK isavertica kicker connected to a noise source.
Centre is around tune frequency bw is 5kHz, power 5W.

- 980GeV with 4x0 coalesced bunches.
- 980GeV with 36x36 during HEP.

 Note BBQ measures tunes BELOW %2 integer
while 21.4AMHz measures tunes above %2 integer.
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Uncoalesced Beam (VTICK on) 150GeV
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Uncoalesced Beam with BBQ (28 Jan 2005)
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Uncoalesced VTICK off (17 Jan 2005)
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At low beta4x0 (VTICK off)

Date: 83-08-03 Time: 03:27 AH
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4x0 low beta (VTICK on)
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36x0 at 150GeV (VTICK off)

Date: 3-08-03 Time: 65:372 AH Date: 03-08-03 Time: 05:49 AH
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36x36 going up the ramp
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36x36 low beta
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Looking at 1.7GHz (BW 100MHz)
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36x36 low currents (EOS)
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60HZz and tune position
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60Hz Characteristics
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Inserting Filters

e Motivation came from:

— Building Dampers. Too much bandwidth caused the
transverse dampers to saturate. Fixed with 70MHz
L PF.

- Arguments from %2 cell hypothesis or 60Hz from
baseband could possibly be eliminated by insertion of
25MHz HPF.
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Adding 70MHz LPF improves S/N
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Inserting 25M Hz HPF (another store)
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25MHz HPF and 75SMHz LPF

Date: 94-06-03 Time: 98:33 AH
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e |t breathes.

e [tisnot inthe BBQ frontend el ectronics power
supply.

* There are other lines which are much stronger
than 60Hz in the beam.
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Breathing 60Hz
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Checking that 60Hz is not from the BBQ Frontend
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e Experiment performed by V. Lebedev, V.
Scarpine and V. Ranjbar.

e BPM signal directly sampled using adigital
storage scope.

- 48192 points

— Sampling frequency Is revolution frequency:
47.712kHz

— About 1 second worth of data. Resolution is approx 1
Hz.
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Full Spectrum

Amplitude per harmonic in mm
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Position Spectrum (V. Lebedev, V. Scarpine, V. Ranjbar)

Amplitude per harmonic in mm
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Tune?
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Zoomed out
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Conclusion

e BBQ does measure tune
e 60Hz is troublesome and must be understood.
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