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Abstract: 2020 is the great year of Mars exploration. Several countries have successively launched their own Mars

probes at the launch window. Up to now, the countries that have successfully caught up with the launch window are

the United Arab Emirates, China and the United States. This paper presents the “pork chop” energy diagram of

Mars exploration launch and arrival window in 2020. In terms of payload, launch window, launch vehicle, the

Earth to Mars transfer orbit, captured by the Mars orbit and landing, communication and so on, the probes

launched by the three countries are compared and analyzed, and the relevant parameters of each section of the mis-

sions to Mars are given.
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Tab. 2 The situation of the Mars rover launch window
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Fig. 4 Space positions of Earth and Mars at the time of

launch and arrival of Tianwen-1
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Fig. 5 Energy map of the launch window in 2020
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Tab. 3 The situation of the launch

vehicle and launch site
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Tab. 4 The width of the launch window Tab. 5 Flight sequence (unit: s)
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Fig. 7 Launch vehicle deep space detection capability
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Tab. 6 Orbital parameters of the initial point of the escape orbit
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Tab. 7 The initial point orbit parameters of the transfer orbit

(Heliocentric Zodiac J2000 Inertial System)
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Tab. 8 Propellant estimation of Tianwen-1
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Fig. 12 Schematic diagram of changes in orbit

around Mars of Tianwen-1
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Tab. 9 The landing key mission nodes of Perseverance and Tianwen-1
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Tab. 10 Landing point and time of each rover
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