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Abstract: Due to limitations with non-invasive beam size diagnostics in the LHC, particularly during the energy ramp, there has been an interest to explore
guadrupolar-based measurements for estimating the transverse beam size, and hence determining the transverse emittance. This technique Is especially attractive
as It Is completely passive and can use the existing beam position instrumentation. In this work, we perform an analysis of this method and present recent
measurements taken during energy ramps. Quadrupolar-based measurements are compared with wire-scanner measurements and a calibration strategy Is
proposed to overcome present limitations.
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Conclusions

As observed In Figs. 1 and 2, Eqg. 1 seems to describe well the Q (R) relationship. One should keep in mind that some horizontal scans performed during the ramp of fill

7187 provided biased estimations of the normalised emittance. Since the horizontal and vertical scans are not simultaneous, there is a deterioration of the accuracy of the
WS-based Q _estimations, thus making the times at which matching samples are selected from the BPM electrode amplitudes an average between the time of the two scans.

It IS Interesting to note, from Table 2, that all BPMs except 6L4 have similar m values. This Is consistent with the fact that 6L4 has different apperture and button sizes. We
also notice that the m values for the same BPMs in both tables differ by a factor of = 1.7. Assuming that the offset term b is fairly random from BPM to BPM, then this
difference can only be explained by differences in the discrepancies between the horizontal and vertical gains and geometric constants.

The final calculations of the normalised emittances, as shown in Figs. 3 and 4, reveal a good agreement in the vertical plane and a poorer agreement in the horizontal
plane. The abrupt jumps In the traces at the time of optics changes can indicate changes in the uncertainty of the beta functions as it is unlikely that the emittance itself could
change that fast. Using the calibration procedure described herein in low intensity beams with similar peak bunch intensity and for different filling patterns, we hope to be able
to use this method to provide reliable emittance measurements during the LHC ramps of standard high intensity physics fills.

References Acknowledgements
CERN > J. Olexa and M. Gasior, “Synchronisation of the Ihc betatron coupling and phase advance measurement system,” in Proceedings of IBIC 2014 Conference, Monterey, CA, USA, vol. 14,no. 18, 2014, p. 5 J. Olexa, A. Sounas and
\ > J. Olexa, “Design and Optimization of the Beam Orbitand Oscillation Measurement System for the Large HadronCollider,” Aug 2018, presented 27 Aug 2018 G. Azzopardi
7/ _ > A. Sounas et al., “Beam Size Measurements Based on Movable Quadrupolar Pick-ups,” in Proc. 9th International Particle Accelerator Conference (IPAC’18), Vancouver, BC,Canada, April 29-May 4, 2018
> A. Sounas, M. Gasior, and T. Lefevre, “BPM Technologies for Quadrupolar Moment Measurements,” in Proc. 61% ICFA Advanced Beam Dynamics Workshop (HB’18), Daejeon, Korea, 17-22 June 2018 L mb s
> T. Suwada, “Multipole analysis of electromagnetic field generated by single-bunch electron beams,”Japanese Journal of Applied Physics, vol. 40, no. Part 1, No. 2A, pp. 890-897,feb 2001
TU F) P034 > J. Bosser and C. Bovet, “Wire scanners for Ihc,” CERN-LHC-Project-Note-108, Tech. Rep., 1997
> A. S. Fisher, A. Goldblatt, and T. Lefevre, “The Lhc Synchrotron-Light Monitors,” in Beam Diagnostics and Instrumentation for Particle Accelerators, ser. DIPAC, May 2009 MALMO, SWEDEN
diogo.alves@cern.ch » H. Wiedemann,Particle accelerator physics. Springer, 2015 JZSEPTEM%‘E;:M Bt




