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Performance of adjustable multiplexing parallel beam collimator

YANG Wen-yuan, CUI Hao-chuan, SU Wei-ning, ZHAO Jing-wu
School of Physics, Nanjing University, Nanjing 210093, China

Abstract: An adjustable multiplexing parallel beam (MPB) collimator capable of changing the width of y-ray channel was
designed. After passing through the collimator, y-ray formed the MPB containing one parallel beam and eight oblique
parallel beams. The sensitivity compensation of eight oblique parallel beams made the adjustable MPB collimator achieve
higher sensitivity. Based on two adjustable ways, the projection performance of point source and plane source were
calculated and simulated. The responses of adjustable MPB collimator to the point source had the characteristics of parallel
beam (PB) collimator. Adjustable MPB collimator could be regarded as the superposition of nine parallel beam collimators,
receiving more y photons. The calculation and simulation of plane source indicated that the projection of MPB collimator
changing with / was obviously different from that of PB collimator. The MPB projection was divided into three components,
including PB projection, oblique parallel beam in axis (OPBA) projection and oblique parallel beam in quadrant (OPBQ)
projection. While stretching /, projections of OPBA and OPBQ showed a changing process of concave, horizontal and
convex. And the changing process provided the foundation for data acquisition of MPB collimator. Compared with PB
collimator, the MPB collimator receives more y photons and has higher sensitivity and signal noise ratio.

Key words: single photon emission computed tomography; adjustable multiplexing parallel beam collimator; sensitivity;
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MPB: Multiplexing parallel beam
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Tab.1 Geometric parameters of MPB collimator (cm)

Parameter HSPB MPB; MPB; MPB: s MPB: MPB: g MPB;s,
Hole diameter 0.12 0.12 0.12 0.12 0.12 0.12 0.12
Thickness of shield 0.025 0.025 0.025 0.025 0.025 0.025 0.025
Hole length 22 2.43 2.73 3.03 3.33 3.63 3.92
Width of y-ray channel 0 0.23 0.53 0.83 1.13 1.43 1.72
Thickness of crystal 1 1 1 1 1 1 1

HSPB: High sensitivity parallel beam
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