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The Wide Field-of-view Cherenkov Telescope Array (WFCTA) is one of the main components of the Large High Altitude Air Shower Observatory(LHAASO) located in Haizi Mountain,Daocheng County,Sichuan Province.WFCTA probes cosmic rays by observing Cherenkov
photons generated by secondary particles in Extensive Air showers.Changes in atmosphere depth will lead to changes in the detection efficiency of WFCTA.Therefore, the variation of atmosphere depth plays an essential role in the calibration of WFCTA. In this
proceeding,the temporal variation of atmosphere depth at LHAASO site is studied with the MSIS-90 atmosphere model,and compared with the American standard atmosphere model,Saber satellite experimental data, and observational data collected at the LHAASO site.
MSIS-90 is used to obtain monthly atmosphere depth at the LHAASO site.
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/1. Introduction \ \

In order to better study the atmosphere changes at LHAASO, we use the
atmosphere pressure data recorded by the standard weather station at LHAASO.
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LHAASO is a dual-task facility designed for Cosmic-Ray (CR) and Gamma-Ray studies at TeV and PeV energies. It consists of three interconnected detectors, Water

Cherenkov Detector Array (WCDA), Kilometer Square Array (KM2A), and Wide Field of-view Cherenkov Telescope Array (WFCTA), located at 4410 m above sea level in the The data is obtained every 5 minutes from January 2020 to August 2020.The

Sichuan province of China .WFCTA is mainly used to observe the Cherenkov or fluorescence light generated by secondary particles produced by cosmic rays entering the pressure data is divided by the corresponding acceleration of gravity to get the

atmosphere to probe the primary cosmic rays!l. overburden. 590
In order to simplify the calculation, J. Linsley proposed the American Standard Atmosphere Model. Atmosphere Model.Atmosphere Model.The density variation of the 580
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atmosphere with altitude is modeled by 5 layers!2l.

This model is often used in the estimation of high-energy cosmic rays shower. However, the Cherenkov radiation or fluorescence in the WFCTA field of view will change
with the change of atmosphere depth over time. Therefore, it is very important to quantitatively study the change of atmosphere depth over time in the LHAASO-WFCTA field
of view to reduce the systematic error of LHAASO-WFCTA and improve the data accuracy. At present, other experiments to observe Cherenkov light or fluorescence in the
world mostly monitor the atmosphere depth.

The Auger Observatory measured the depth of the atmosphere over a 12-month period to build a model of the depth for the atmosphere at their site. The MSIS-90 model
describes the neutral temperature and density in the Earth’s atmosphere from the ground to the height of the thermosphere.Below 72.5 km, the model is mainly based on the
regional averaged temperature and pressure tabulated in the MAP manual drawn by Barnett and Corney[3]. Below 20 kilometers, these data are supplemented by averages
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Fig. 4: Variation diagram of surface atmosphere depth in Daocheng over time
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At 4.4km, the measured data from January to August of 2020 are selected
for comparison with the model data of the same period. Figure 3(b) shows the
difference between MSIS and measured data in the same period. The
| ' difference between the model value and the measured value is in the range of
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from the National Meteorological Center (NMC). Above 72.5 kilometers, the model takes into account the data obtained from the space shuttle flight and the updated Time 0-15 g/cm2. corresponding to a relative change of 1%-3%, and the model value
incoherent scattering resultsi8l. Compared with the US standard atmosphere model, it can describe the temporal and spatial changes of atmosphere density and temperature. Fig. 5: Absolute difference of atmosphere depth is greater than the measured value during most times.

In this proceeding, the LHAASO-MSISE model is established by using MSIS-90 model data.
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