
Ὕ ḑᾌṂởӴ ẘ

ᾚײַ ←
∆ἵҚχ ₯Ḟ

LANZHOU  
UNIVERSITY

ԈṨᶼḘ – ḘјἆῠḘ
ῑᵂӇ ⅜׀ Ḙ

ᶁ ḑởӴֿכ αVMIεѦᶁβ



Outline

כֿ / 01 ᾼ

02 / ḑᾌṂởӴ ←

03 / ᾚ ←

04 / Ὼḽ₦

05 / јṜῗ



LANZHOU  
UNIVERSITY

כֿ ᾼ-─ԊḟԄ‭ 

ԅר ╝ ӌק￼ồ ᴧṝιᶂ ῏ јᾸᶭזιѧᶂṰ ἄѭԅרῳᶽ
￼ ⱶ ῏ᶂѳ ᵼ℅ḾӐѭ ⱶ ֧ᴭѮ ӌ￼ᶽᶚ ᾦḫῊ
₅‬ Ѥ ⱶ ῶ⅜ῶḱⱶӌεⱨ♆ⱶ ⅜ᵝ ζӜԄῗԋ ֹᶂḲ ╝
ᵙ ҺḠԅ ￼ᶽ҆

H986 ᶵᶃ 3
[1] ᶞ╤ԋ▄קH986ấ  ΰ ק ḫאɒ ᾣɓεᶃζ.

http://xian.customs.gov.cn/customs/xwfb34/302425/3546979/index.html


LANZHOU  
UNIVERSITY

כֿ ᾼ-ṩѝẓⱴ ḟԄ‭≡

ÉԒ ᴥẓᶵῢ

ÉᴟᾎҶᶹ

É ҧֵᾘԒ ֘

ᶂԓᶢấấ ￼ᶽדᴧṝι Ḿ⁷₀⁷ᶯ Ἠ ‮ ᶊї ╓ ◌ᶖ Ḡԅ
₅╜ἐⅎ￼ ∂Ѽ ᴧẶ♥ ᶈṪўᶋ῟ѧḅḾ҈ ╜ι ҞҠ Ṉ
ὶᴦῑԎԓ ԏӌừ֙￼ἐⅎ

4

ὒ≡ừ₡ ὒᶉ ↓Ҩ C C T V‭≡ ᴧ‒≡ ҙṩ‭≡

ὒן ᶴ

ᾴᵊᾢὄ ῗ ῗ ῗ ᵋ ῗ

Ṕ
῏ᴩẇἣι
ή╜▄ẙ

╚

љ
ὶ ιҺᶧ
ᶩҐ

Ә
ή╜

ᶐớנή
ҝᴵ ᴨ

ᾭὯ



LANZHOU  
UNIVERSITY

ḳ

σ105.66 MeV /C 2

─ẇ σ1 cmʩ5ɓplqʩ4

ᴀ Ῑσ2.2 Ơs

ẇᶍ σ4 GeV

[1]http://physicsopenlab.org/
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[1] Bonomi G, ChecchiaP, DôErricoM, et al. Applications of cosmic-ray muons[J]. Progress in Particle and Nuclear Physics, 2020, 112: 103768.
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2003, Angular scattering principle imaging first proposed(Borozdin, 2003)

2015, Example of material anomaly detection in a three-dimensional image provided by 

the Decision Sciencesô Discovery system(Blanpied,2015)2021, Imaging of INFN drift chamber detectors(Niederleithinger,2021)

[1] BorozdinK N, Hogan G E, Morris C, et al. Radiographic imaging with cosmic-ray muons[J]. Nature, 2003, 422(6929): 277.

[2] Niederleithinger, E., Gardner, S., Kind, T.et al.Muon Tomography of the Interior of a Reinforced Concrete Block: First Experimental Proof of Concept.J NondestructEval40, 65 (2021). https://doi.org/10.1007/s10921-021-00797-3

[3]Blanpied, G., Kumar, S., Dorroh, D., Morgan, C., Blanpied, I., Sossong, M., . . . Nelson, B. (2015). Material discrimination using scattering and stopping of cosmic ray muons and electrons: Differentiating heavier from lighter metals as well as 

low-atomic weight materials. Nuclear Instruments and Methods in Physics Research Section A: Accelerators, Spectrometers, Detectors and Associated Equipment, 784, 352-358. doi:https://doi.org/10.1016/j.nima.2014.11.027
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Incident muon trajectory 

Outgoing muon trajectory 
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Gray voxel: 
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located;
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[1] BorozdinK N, Hogan G E, Morris C, et al. Radiographic imaging with cosmic-ray muons[J]. Nature, 2003, 422(6929): 277.



LANZHOU  
UNIVERSITY

ḑᾌṂởӴ ←ðML - EM ←

Ҹ♇χἄӵ ẙ

♇χᴝתᶶ ι ẙỹ

11
[1] L. J. Schultzet al., "Statistical Reconstruction for Cosmic Ray Muon Tomography," inIEEE Transactions on Image Processing,vol. 16, no. 8, pp. 1985-1993, Aug. 2007, doi: 10.1109/TIP.2007.901239.
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16.9
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