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ABSTRACT

A meteoroid entered into atmosphere near Songyuan City, Jilin Province, China, at about 0:16 Beijing time, October 11, 2019. The fireball was bright and was observed  by many people and recorded by many video instruments at cities around Songyuan, such as Shenyang, Changchun, Harbin. After the event, NASA provided time, position, and velocity at peak brightness of fireball, as well  as estimated total radiation energy and entry kinetic energy, at the NEO website (https://cneos.jpl.nasa.gov/fireballs/). Videos of the fireball were spread and discussed extensively at internet. Jilin Museum of China had organized scientists to seek meteorite  and found no one.
Firstly, total grey value of fireball videos was obtained frame by frame in this paper. Secondly, kinetic parameters at entry point such as longitude, latitude, velocity and entry angle, et al., were derived from that at peak brightness, by assuming  straight trajectory and no velocity variation from entry point to airburst. Finally, entry process of the meteoroid and  influence on ground by airburst were analyzed by using AICA(Asteroid Impact Consequence Analysis)  code developed by CARDC.
According to NASA’s data, the mass of Songyuan meteoroid before entry was about 2.4 ton. The meteoroid was not irony and likely to be stony because of evident airburst. When rubble-pile structure with regolith of 70% mass and 4 pieces of intact monoliths of 30% mass was assumed, an energy deposition curve, which coincided with tendency of total grey value curve, was computed using NASA’s FCM model(2018). It was indicated by computation that the meteoroid firstly breakup at an altitude of 69.8km and  continued to disintegrate during subsequent flying process, achieving maximum energy deposition at an altitude of 47.3km. The velocity at  maximum energy deposition position was predicted to accurately agree with NASA’s observed data. All large fragments were ablated above altitude of 30km, with no meteorites falling to ground. According to static point explosion model and nuclear test data of U.S,  computational maximum overpressure was 76Pa less than minimum value of 500Pa which can result in glass damage estimated by Popova(2013). If the airburst altitude  was below than 1.3km, the airburst of Songyuan meteoroid would have lead to 1st degree burn. But the actual airburst altitude was 47.3km, therefore no heat radiation damage to ground occurred.
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