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Study of Gamma - Ray Shielding Properties of Barite
Concrete Including CRTs at Different Energies
with Monte Carlo Method

CHENG Peng - liang, GE Liang — quan,ZHANG Qing — xian, LI Qiu - shi, YAN Jun,LIU Jun

(Applied Nuclear Techniques in Geosciences Key Laboratory of Chengdu University of
Technology , Chengdu 610059, China )

Abstract ; This paper compares the shielding capability of the concrete that is produced by mixing different pro-
portion of the neck portion of the scrap color cathode X ~ ray tube into the barite concrete based on MCNP5.
The exit spectrum, line attenuation coefficient, transmittance and half thickness of absorption of v - rays with
four kinds of energies (0.662 MeV.,1 MeV.2 MeV.3 MeV) can be obtained from the simulation of these four vy
~ rays passing though the different concretes. The results suggest that the concrete’ s shielding capability is
gradually weakened with the increase of the proportion of CRTs for the same energy y — ray, but the half thick-
ness of absorption will not exceed more than 1ecm. The conclusion provides some supports on the application of
CRT - concrete in radiation protection and offers some reference in the development of new shielding materials.
Meanwhile, it not only opens new markets for the recycle of the scrap color cathode X - ray tube, but also pro-
vides some control measures for the pollution of heavy metal in the garbage.

Key words ; MCNPS5 ;scrap color CRT glass ; barite concrete ;shielding capability ; shielding model
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The Research and Development of a Prototype
Cosmic Ray Muon Tomography Facility with
Large Area MRPC Detectors

CHENG Jian - ping, WANG Xue - wu,ZENG Zhi,ZENG Ming, WANG Yi,ZHAO Zi -ran,
YUE Qian,LUO Zhi - fei, YI Heng — guan, YU Bai - hui, YUE Xiao ~ guang

(1. Department of Engineering Physics, Tsinghua University , Beijing 100084 , China;
2. Key Laboratory of Particle & Radiation Imaging ( Tsinghua University) ,
Ministry of Education, Beijing 100084 , China)

Abstract ; The large area position sensitive detector arrays are the importance component of cosmic ray muon
scattering tomography. In this work, a 73.6 cm x 73.6 cm large area MRPC detectors and the applicable
double - fine encoding readout electronics have been developed and implemented. The prototype cosmic ray mu-
on tomography facility with 2 sets of detectors, 3 large area MRPC detectors each, has been established. With
the trigger signals generated by the upper and lower plastic scintillators, the trajectories of muons can be recon-
structed by acquiring and processing of the experimental data. Therefore, the experimental images of cosmic ray
muon tomography based on MRPC detectors can be obtained by PoCA reconstruction algorithm. The experiment
result is well consistent with the Monte Carlo simulation data. This successful prototype provides a platform for
further studies of the physical characteristics and the image reconstruction algorithms of cosmic ray muon tome-
graphy.

Key words : cosmic ray ;muon tomography ; MRPC ; double — fine readout; PoCA
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