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Weighted imaging and fat suppression techniques based

on magnetic resonance relaxation time

YIN Chao-yang, SUN Jun-li, YAO Hong-ying
( Department of Physics, Fudan University, Shanghai 200433, China)

Abstract ; Magnetic resonance imaging is a new imaging technology based on the resonance characteristics of
biological magnetic nuclei in magnetic field, in which relaxation time is an important physical quantity to realize
and control imaging. In this paper, the longitudinal relaxation time T, and the transverse relaxation time 7', of rele-
vant samples were measured by magnetic resonance imaging instrument. T, and T,weighted images were achieved by
soft pulse spin echo sequences based on different relaxation times. Fat suppression was realizes by magnetic reso-
nance imaging with reverse recovery imaging sequences.

Key words : magnetic resonance imaging; relaxation time; weighted imaging; MRI fat suppression technique
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Analytical solution of the intensity distribution of Gaussian

beam diffracted by a circular aperture

MA Huan,FU Ke,SUI Lin-hong, WU Yan-ling, LI Rui-fang, LI Xi-bin
(College of Physics and Electronic Information, Inner Mongolia Normal University , Huhhot, Inner Mongolia 010022, China)

Abstract ; Based on the far—field Fresnel Kirchhoff diffraction formula and combined with the properties of Bes-
sel function and other special functions,the diffraction intensity distribution of a circular aperture with normal inci-
dence Gaussian beam is calculated. The intensity distribution near the focus is expressed in the form of Lommel
function. Then three special regions,namely geometric focal plane,optical axis and geometric shadow region bound-
ary ,are selected ,and the analytical expression and numerical results of light intensity distribution are given theoreti-
cally and numerically. It is found that the smaller the waist radius of Gaussian beam , the larger the radius of the Air-
y spot,and the greater the focal depth. Finally,the integral intensity of light intensity on the focal plane is calcu-
lated. The result indicates that the smaller the waist radius is,the more concentrated the light intensity is to the cen-
ter. Compared with the diffraction of plane wave ,the Gaussian beam will not change the overall contour of the light
intensity distribution ,but will make the light intensity concentrate to the focus.

Key words : diffraction of Gaussian beam; Bessel function; Lommel function; light intensity distribution





