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ABSTRACT

The LHC Schottky system has been under commissioning since summer 2010. This non destructive observation
relies on a slotted wave-guide structure resonating at 4.8GHz Four monitors, one for each plane of the two counter-
rotating LHC beams, are used to measure the transverse Schottky side-bands Electronic gating allows selective
bunch-by-bunch measurements, while a triple down-mixing scheme combined with heavy filtering gives an
instantaneous dynamic range of over 100dB within a 20kHz bandwidth. Observations of both proton and lead ion
Schottky spectra will be discussed along with a comparison of predicted and measured performance.

fig 1. Schottky Monitors in the LHC Tunnel at Point 4.
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Triple down-mixing scheme to Base Band
Successive filtering from bandwidth of 100MHz to 11kHz
Capable of Bunch by Bunch Measurement thanks to the 25ns Gate.
Gate reduces noise theoretically about 30dB.
Measurements are made using a 2x25ns = 50ns Gate to be sure we get all

the signal from one bunch as LHC injects at least 50ns bunches.

Slotted waveguide Structure
» High Sensitivity Pickup Structures operating at 4.8GHz

» Amplification of the signal for single bunch
| > Pickup transverse sensitivity over 100 to 200MHz
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Application : Tune Measurements for Beam-Beam studies \ CONCLUSION

The LHC 4.8GHz Schottky monitor:

0.325 o o P » Only monitor in the LHC capable of measuring bunch by bunch tunes.
o e 1785 eThe measurement of the Tune is given by thg » Useful for beam-beam studies, (expected tune dependence on number of
0320 wm-. o o e 894 position of the Coherent Schottky Peaks. collisions clearly visible).
0315 | >I_Extensively us_ed during the recent scru_bbing run to evaluate el_ectron cloud
| e .': Tune @~0.31 e Fig 12: The plot shows us the Tune measuremen build-up along trains of bunches by observation of the induced tune shift.
0.310F . W of 1 Pilot Bunch (blue), and 2 nominal bunche The Gating:
0505 P - * ﬁ".\.\# (green and red). The difference in Tune measuremen » Functionality has proven to substantially increase the available signal to noise,
' - Tune moving® between those 2 Nominal bunches is explaine without however reaching the predicted 30dB gain for single bunch operation.
| around 0.306 because, bunch 1785 is colliding in ATLAS and CMS] | » The noise floor is currently not determined by the front-end amplifier and hence a
0.05 and bunch 894 is only colliding in ALICE experiment. future improvement would be to increase the gain of this first stage.

Fig 12. Schottky Tune measurement for Beam-Beam Studies : |
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