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Cosmic-Ray Transmitted Images
Susumu Minato
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Empirical formulas for transmission of cosmic-rays are presented to estimate the size of
detectors and counting time required in obtaining optimum imges of the materials to be tested.
Some examples of three-dimensional representation are demonstrated to show how pewerful
the cosmic-rays are for inspecting huge structural materials and to illustrate difference between

transmitted images and actual structures.
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Table. 1 Constants used in equation (1) for calculating the transport of hard

components.
Too A B C a B
Flux 0.00723 17.61 0.1404 ~7.069x10°° 1.495 0.002018
Ionization 0.594 20.56 0.1386 —6.365x107° 1.427 0.001963
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Table 3,

Nal (T1) Scintillator e = a + bX + cX*? + dX?® (3)
Plastic Scintillator e = e + X + gX? (4)

Table. 2 Constants used in equation (2) for calculating
the transport of soft components.

T D E L
Flux
electron 0.00224 13 7 0.6495
photon 0.0118 1 7 0.6530
Ionization  0.224 1 7 0.7186
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Table. 3 Constants used in equation (3) for calculating the
photon counting efficiency of Nal (TI) scintillators.

a b c d
Cylindrical 0.0128 0.129 —0.00624 0.000106
Spherical 0.00669 0.0908 —0.00361 0.0000546

Table. 4 Constants used in equation (4) for calculating the
photon counting efficiency of Plastic scintillators.

e f g
Cylindrical  0.00119 0.0229 —0.000219
Spherical 0.000616 0.0155 ~0.000118
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Fig.1 3-D representation of cosmic-ray dose rate levels measured at
platforms in subway lines along with the plan of the network.

Table.5 Comparison of the cosmic-ray intensity measured at an upper
platform (PF) to that at a lower PF in mutual transfer stations.

Upper PF Lower PF

Station Lines (nGy/h)
Imaike Higashiyama-Sakuradori 15.9 8.2
Sakae Higashiyama-Meijo 15.6 10.7
Fushimi Higashiyama-Tsurumai 15.3 8.4
Nagoya Higashiyama-Sakuradori 14.7 7.2
Kamimaezu Meijo-Tsurumai 13.4 9.0
Marunouchi Tsurumai-Sakuradori 8.5 5.6
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Fig.2 3-D representation of a cosmic-ray transmitted image of a research building of our
institute along with the photograph.
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Fig.3 3-D representation of a cosmic-ray transmitted image of a mountain gate of
the Higashi-Honganji temple of Nagoya along with the photograph.
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Fig. 4 3-D representation of a cosmicray transmitted image of the Pyramid of
Chephren deduced from the data taken by Alvarez et al.'V
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