Proceedings of the 10th Annual Meeting of Particle Accelerator Society of Japan (August 3-5, 2013, Nagoya, Japan)

E—LMUBAEICRITEZI=ZRE—XY NDE
THIRD-ORDER MOMENT EFFECT OF BEAM POSITION MEASUREMENTS

WIEHGR—

gAY, PSR, AEARRET

Kenichi Yanagida*, Shinsuke Suzuki, Hideki Dewa, Hirofumi Hanaki
Japan Synchrotron Radiation Research Institute

Abstract

Third-order moments of beam charge distribution cause unwanted errors in beam positions measured by a beam
position monitor with two or four electrodes. These errors can be reduced or corrected by adding or subtracting third-
order moment terms in difference equations of signal voltages output from electrodes. In the case of a six-electrode beam
position monitor with circular cross-section which is used in SPring-8 linear accelerator errors calculated with and without
correction are 24 pm and 360 pum at a simulated beam position of x = 3 mm, y = 3 mm apart form a duct center.

1. BUSHIC

SPring-8 FANE R TIZ ' — L DR KRE— X ¥
F 2 WET 2 70 DNREMRE — LM7iEE =S (BPM) %
Bl LT\ 5%, BUE, Fig 1 ICH SN 3 X9 RIESEGET
FHFITAMTTRT B O3 s FHEARS FITZMTIR © —F%H > BPM
MEH S T3 T

Figure 1:
elliptical cross-sections for SPring-8 linear accelerator.
Numbers represent electrode number d.
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Figure 2: Dimension of BPM with circular cross-section.
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Figure 3: Typical three-particle system. Each position is
represented as the radius by and argument Gy .
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Table 1: Effective Aperture Radii

Rcip1 18.688 mm
Rcip2 23.155 mm
Rcips 0o mm
Rsiagr  16.184 mm
Rsiap2  16.373 mm
Rsiag3  16.570 mm
RsiBg1r  32.368 mm
Rsip2 23.155 mm
Rsipgs  16.570 mm
chpg 18.906 mm
Rs2q2 17.594 mm
Rs3q3 16.570 mm
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Figure 4: Calculated measured beam position.
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Table 2: Calculated Position Set at z = 3, y = 3 [mm]

(Pra,Q1a) (2.998,3.013)
(PiB,QiB) (2.998,2.976)
(P{4,Q14) (2.999,2.820)
(P, Qip)  (2.999,3.360)
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