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Figure 1 The cosmic dark ages and cosmic dawn and epoch of
reionization illustration (top) and the corresponding 21 cm spectrum
(bottom).
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Figure 2 The comoving volume of the observable Universe. The cyan
colored region can be probed by the redshifted 21 cm line.
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Figure 3 An illustration of the foreground and 21 cm signal (not to
scale).
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Table 1 Parameters of the DSL global spectrum measurement
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Figure 4 Low-frequency daughter satellite, with the pair of tri-pole
antennas expanded on the two sides.
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Figure 6 The block diagram of the high frequency daughter satellite, including its internal calibration mechanisms.
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Exploring the cosmic dark ages and cosmic dawn is a key scientific objective of the Hongmeng (DSL) Project. This will
be achieved primarily through the detection of the all-sky averaged spectrum (also known as the global 21 cm spectrum)
generated by neutral hydrogen during these cosmic epochs. Leveraging the advantageous conditions of lunar orbit, the
low-frequency and high-frequency satellites of the Hongmeng mission will measure the all-sky averaged spectrum in the
0.1-30 and 30-120 MHz bands, respectively. This approach avoids common systematic errors inherent in ground-based
experiments, such as ionospheric interference, radio frequency interference (RFI), and ground reflections. This paper
describes the influence of various physical processes during the cosmic dark ages and cosmic dawn within the standard
cosmological model on the shape of the 21 cm spectrum. It points out that important information about cosmic evolution
can be derived from the measured global 21 cm spectrum. Simultaneously, it also highlights that due to the degeneracy
among different cosmological model parameters and foreground radiation parameters, the ability to distinguish between
cosmological models based solely on global 21 cm spectrum observation data remains limited. An integrated approach
combining multiple observational methods is necessary to gain an accurate understanding of the early evolutionary
history of the Universe.

21 cm global spectrum, cosmic dark ages, cosmic dawn, Hongmeng mission (DSL mission)
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