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Abstract  [Background] The detection characteristics of the spectral azimuthal y -ray (SAGR) logging while
drilling (LWD) tool are important for the early design of the instrument structure and subsequent interpretation of the
logging data, so it is necessary to study its detection characteristics and its influencing factors. [Purpose] This study
aims to investigate the effects of wellbore size, mud density, formation density, and natural radioactive material types
on the SAGR instrument detection characteristics. [Methods] First of all, the instrument structure of the LWD
spectral azimuthal gamma ray tool was determined, then the corresponding MCNP model was established. Based on
the geometric factors in the induction logging, the radial, longitudinal and circumferential integral geometry factors
of the SAGR instrument were simulated. Finally, the influence of wellbore size, mud density, formation density and
different natural radioactive materials on the detection characteristics of the SAGR were studied by simulation.
[Results] The results show that the wellbore size, formation density and natural radioactive material types have a
great influence on the SAGR detection characteristics, while the mud density have no effect. [Conclusion] This study
provides a theoretical reference for instrument design and logging data interpretation of the spectral azimuthal y-ray
logging while drilling tool.
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