Ha6 % F5 W ¥ $# R NUCLEAR TECHNIQUES Vol.46,No.5
2023 5 www.hjs.sinap.ac.cn May 2023

WA TUATTERBAUEFRNE REUE R

Z= B ] R BEHLE FEY Mhdese' 9K B Eigg' gt !
TAE X B BEE ERES EE
LR ERVERE SR BT AT 6T 100049)
20 ERMERRE dERT 100049)
SChERHERE FigmSEm ke FiE 201204€)

WE i L A F D 5 5 YR (High Energy Photon Source , HEPS) SR Az B I & 1) 75 5K, BIF ) T 4 Fh 2570 11
FLAL B ERI#S (Beam Position Monitor, BPM) . 47 B R 8% R A& BPM (1) — T H B 244, @i & a] DO e it
B AIALE o AL S ITIE TR IR B AR A Y R R R B TS A TR TR A R SR AL AR AT SE B
B A BRI AR AT LR34 G . LLHEPS 84738 BPM (IS HCAHI, B LS oociEadrit 8 7 B A Y
AL 1) BPM )7 B 2 S5 280, AR _E, 73 Hr 7 BT (HEPS 58 23 15 )\ 14 7 (BEPCIL it 1738 T IE 1)
FE K ZOTER T BPM BT a0 18 T s RE DGR SR AR BPM AT FLRR (1 U7 A AL S E £ T
SHEHLBPM AN M B FE . BRAh, 155 T _EiR BPM AL B R BT R 5090 4ii Mapping Bl . [ % i BPM 1
B RS RS RS TR, R 220 1% Ao, WRIETE 5 )L T 738 BPM R H B 45 3 5 9o el &= 45
) 22 HRTE 2% o 4G, UE WA 13 5 0 vk S5 SRt A7 B AR I 28 1 A B R U R U — R SE ) 5k, T
BPM (B 15 H 2 0 /8 1) 3 BT

KHEIR WA, R E BRGS0 EREE R, mRelR iR RR

HhESHES  TL506

DOI: 10.11889/1.0253-3219.2023.hjs.46.050404

Sensitivity estimation for beam position monitors using a boundary element method
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Abstract [Background] To measure the beam positions of High Energy Photon Source (HEPS), different types of
beam position monitors (BPMs) have been developed. The position sensitivity coefficient is an important parameter
of BPMs by which the position of the beam can be calculated. [Purpose] This study aims to establish a method for
calculating the position sensitivity coefficient of BPMs. [Methods] The position sensitivity coefficients of various
types of BPMs, such as round, elliptical, and octagonal pipes, were determined by using the boundary element

method (BEM). The azimuth button angles in the elliptical BPM of the HEPS booster and the button distances in an
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octagonal BPM on the Beijing Electron Positron Collider II (BEPCII) storage ring were derivated by the application

of BEM. Furthermore, the position sensitivity mappings of the BPMs was calculated. [Results] The difference in

sensitivity results of the round BPM calculated by the BEM and the analytical value is approximately 1%. The error

between the calculated and experimental measurement results of the position sensitivity coefficients of the elliptical

and octagonal sections is approximately 2%. [Conclusions] The BEM is a reliable method for calculating the position

sensitivity coefficient of BPMs, which can be used in BPM design.

Key words Boundary element method, Beam position monitor, Position sensitivity coefficient, High energy photon

source
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Cross section diagram of the HEPS storage ring BPM"""'Y on circular pipe (a), HEPS booster BPM on elliptical pipe (b), and

BEPC I BPM"” on octagonal pipe (c)
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Table 1 Position sensitivity coefficients of BPMs obtained by different methods (mm)

k,,k,/ mm SR LT CST fANTH Analytical — SZ3G{H Experimental
Boundary element method

HEPS SR BPM 7.681,7.681 7.755, 7.752 7.599, 7.599 7.525,7.526

HEPS Booster BPM 11.406,11.597 11.475, 11.649 - 11.22+40.03, 11.31+0.03

BEPC II Octagon 23.791,23.915 22.779, 23.809 " 23.398, 23.377

TE: D SCHR[10]17 KR K $E
Note: 1) Data published in the Ref.[10]
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(a) Round Pipe: 6= 0° , k=dx/(U(x+dx,y)~U(x,y)) (b) Round Pipe: 6= 45°, k,=dx/(U(x+dx,y)~U(x,y))
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(b) Octagonal Pipe: k =dy/(V(x, y+dy)-V(x, y))
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