Experience with Beam Transfer Function Measurements
for setting-up the stochastic cooling system THPOSRP22

in the CERN Anti-Proton Decelerator (AD) Cool 2023

October 9-13, 2023

S. Rey*, W. Bastos, F. Caspers, B. Dupuy, D. Gamba,
W. Hofle , R. Louwerse, L. Thorndahl
CERN, Geneva, Switzerland

UVH
3207

VERTICAL

Old Notch fiter

Beam transfer function measurements have regularly been used to set-up the adjustable
parameters for stochastic cooling systems.
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Automation of these measurements at CERN enables efficient set-up of the cooling loops
in the anti-proton decelerator (AD) and insight into the bandwidth (nominal frequency
range of 850 MHz to 1.7 GHz) of the overall system for the longitudinal, horizontal and
vertical cooling at the two different beam momenta of 2 GeV/c and 3.5 GeV/c.

Data collected in machine development sessions can be used to identify areas of
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Figure 3 — Automated acquisition of VNA measurements

frequency : 798.907251 MHz (harmonic 537) - Right Frev peak frequency : 800.394974 MHz (harmonic 538)
ak phase : 121.1° - Right peak phase : 131.48° - Center phase : 126.31°

A Python application has been developed to offer a
toolbox for conducting Beam Transfer Functions more
quickly and accurately.

Figure 4 — Automated data analysis displaying measurement synthesis and enabling
scrolling data

* Cycle through all the cooling plans and frequencies, Frequency - MHz  Measured data are processed and displayed with the option to scroll

 Set and calibrate the VNA, and take measurements,  ri;,e 5 - 2.0 Gev/c BTF showing Longitudinal phase error through the data to retrieve specific frequency measurements.

» Controls various machine relays and knobs, * All the measurements taken are used to build magnitude and phase

- Provides a convenient method to analyse and plots across the bandwidth.

display the processed data.
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« Shorten the 2.0 GeV/c plateau thanks to the cooling improvement (Figure 7) allowing to reduce
the AD decelerating cycle time.

Figure 6 — AD Vistar showing 91% of energy transmission after correction
« Enhance the overall transmission by about 4%

« Significantly reduce the yearly commissioning time after the machine end of year technical stop.

, * More anti-protons available for physics experiments.
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