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10-12秒精度激光测距问题的理论研究

张捍卫1,2; 吴 斌2; 许厚泽2;

1 徐州师范大学国土信息与测绘工程系，徐州 221116 2 中国科学院测量与地球物理研究所，武汉 430077

摘要： 随着空间大地测量技术观测精度的提高，需要激光测距理论模型适应目前和未来可预见的精度要求. 本文

基于激光测距的基本原理，给出了太阳系质心参考系（BRS）和地球质心参考系（GRS）中的相对论激光测距的理

论模型，对两种激光测距模型中有关引力时延的量级进行了估计，并给出了完整而自洽的时间尺度和时空坐标变换

的理论公式. 根据最新的BRS和GRS系之间的时空坐标变换关系，在皮秒（10-12s）的精度下，推导出了在GRS
中适合于所有激光测距问题的相对论模型，同时扩展了IERS推荐的激光测距模型的适用范围.
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A theoretical study on Laser Ranging Measurements within Pico second level
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Abstract: With the improvement of observation technique's accuracy of space geodesy, 
theoretical models of Laser ranging should be adapt to predictable requirement of accuracy at 
present and in the future. Based on the basic principle of laser ranging, a relativistic theoretical 
model of laser ranging in BRS and GRS is put forward in this paper. The magnitude of 
gravitational time delay of the two models is estimated. Theoretical formula of complete and 
consistent time scale and spatiotemporal coordination conversion are given meanwhile. 
According to the lastest conversion relation between BRS and GRS, we derive the relativistic 
theory model of laser ranging for GRS within pico second level, and enlarge the application 
range of the laser ranging model recommended by IERS.

Keywords: Space geodesy   Laser ranging   Relativistic theory   Reference system   
Gravitational time delay.   
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