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Abstract: In situ detection of extraterrestrial life is significant for scientific research and humanities. In fu-
ture exploration missions, marine worlds such as Europa are gradually becoming new subjects of interest.
Considering the application of digital holography in deep-sea microbial in-situ detection, the application of
digital holography in the in-situ detection of extraterrestrial life is proposed in this study. The research
progress of digital holography for extraterrestrial life detection is investigated, and the two technical solu-
tions of common mode and lensless digital holographic microscopy proposed by the Gene Serabyn team are
summarized. Digital holography for extraterrestrial life detection is in the laboratory-research and develop-
ment stage; in situ detection of marine microorganisms at low temperature and low cell concentration is the
basis for the detection of extraterrestrial life, and the feasibility of the proposed idea has been indirectly ver-
ified. Digital holography is an ideal solution for realizing the detection of extraterrestrial life. The optimiza-

tion of digital holography for in-situ detection of microorganisms in the earth’s oceans can lay the founda-

s B 8 :2021-04-30; 1&4T H #5 : 2021-06-30.
HETWE - b EA BT 55 /5w St TR £ 301 (A 28) (No. XDA22020402)



% 12 3

T M, A M AN A A RN R A B BOR R R BR L 2775

tion for future extraterrestrial life detection missions.

Key words: digital holography ; marine in-situ detection; extraterrestrial life detection; microbial de-

tection
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Fig.7 Lensless digital holographic microscope based on
GRIN lens "
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graphic microscope
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