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A study of root-like inclusions generated in amber and copal based on electron
beam irradiation technology
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(1. Gem Appraisal Center of Peking University, Beijing 100871, China; 2. Beijing Atom High-Tech Jinhui Radiation Technology
Application Co., Ltd., Beijing 102412, China)

Abstract: Blood Mila is a new kind of amber that has appeared on the market since last year, which has uncom-
mon color and unique root-like inclusions (known as root-like patterns). There has been no definite conclusion
about the genesis of such root-like inclusions so far. The root-like inclusions are extremely similar in morphology
to the Lichtenberg figures in which the insulator initiates the generation of breakdown discharges through irradi-
ation by electron beam technology. As insulators, whether amber and copal can generate Lichtenberg figures by
the electron beam irradiation technology has not been reported yet. Therefore, the authors collected some amber
and copal samples to perform electron beam irradiation test. The results show that the root-like inclusions can be
generated in both amber and copal samples by the electron beam irradiation technology under appropriate process
conditions. The root-like inclusions generated by irradiation are the dendritic channels with stress-related cracks
generated by breakdown discharge in amber and copal samples, also named Lichtenberg figures. The root-like
inclusions generated in tested samples by irradiation are almost the same in morphology as those in Blood Mila
samples.
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Fig.1 Common blood Mila in the market
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Fig. 3 Amber and partial copal test samples to generate root-like inclusions by irradiation
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Fig. 4 “Blood Mila” samples for comparison
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Fig. 6 Root-like inclusions characteristics generated in amber radiated by electron beam
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Fig. 7 Root-like inclusions characteristics of copal radiated by electron beam
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Fig. 8 Root-like inclusions characteristics of blood Mila
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