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Abstract The most fundamental question driving the search and characterization of exoplanets
is whether life and habitable planets are ubiquitous. More than 3000 exoplanets have been discov-
ered since 1995, about 20 of which are potentially habitable and this number could be increased

dramatically in the next decade. Observation of the atmospheres of potentially habitable exoplanets
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is becoming the hot spot in planetary sciences. In this review we summarize the research progress

regarding exoplanetary atmospheres and propose a practical roadmap, the implementation of which

could accelerate the development of exoplanetary sciences in China in the near future.
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Table 1 Potentially habitable exoplanets and terrestrial planets in the solar system

FIHEF A

2016, 36(6)

TR RO /M. $R/R. HERM RWRESE KIRE  KINE
Venus - 0.815 - G # - -
Mercury - 0.055 - G NEJE - -
Mars - 0.107 - G FEY - -
Earth — 1 1 G Priact - -
Tau Ceti e 11.9 4.3 - G H RHaIA 2012
Kapteyn b 12.7 4.8 - M FEVL BINTEAE 2014
Gliese 832 ¢ 16.1 5.4 - M & WM 2014
Gliese 682 ¢ 16.6 4.4 - M FES RHaIA 2014
Gliese 581 g 20.2 - - M & e 2010
Gliese 581 d 20.2 6 - M FEY RHGIA 2007
Gliese 667 Cc 23.6 4 - M Prda=t HINTEAE 2011
Gliese 667 Cf 23.6 3 - M R ;3 2013
Gliese 667 Ce 23.6 3 - M FEX w5 2013
Gliese 180 ¢ 39.5 6 - M Pra=t FHAIA 2014
Gliese 180 b 39.5 8 - M E2) RHFIA 2014
Gliese 422 b 41.3 10 - M R RHFIA 2014
HD 40307 g 41.7 8.2 2.4 K & WIELE 2012
Gliese 163 ¢ 48.9 7 - M P HINTEAE 2012
Kepler-438b 470 - 2 M E2) HINTFAE 2015
Kepler-186f 492 - 0.2 M FEY HINTFRAE 2014
Kepler-22b 619.4 - 5 G R HINTFRAE 2011
Kepler-440b 706.5 - 4 K E2) HINTFRAE 2015
Kepler-174d 878.3 - 0.5 K FEY> HINTFAE 2011
Kepler-61b 1062.8 - 4 M E2) HINTFAE 2013
Kepler-296f 1089.6 - 1.8 M FEY HINTFRAE 2011
Kepler-62e 1199.7 - 3 K E HINTFRAE 2013
Kepler-62f 1199.7 - 3 K FEY> HINTFAE 2013
Kepler-442b 1291.6 - 3 K & WINEE 2015
Kepler-436b 1339.4 - 6 M E HINTRAE 2015
Kepler-452b 1402.5 - 3 G E HINTFAE 2015
Kepler-283c 1496.8 - 4 K B PNTFEAE 2011
Kepler-439b 1914.8 - 4 G # BEE 2015
Kepler-443b 2564.4 - 5 K B PNTFEAE 2015
Kepler-298d 1545 - 5 K E2) TINTFAE 2012

E M. NHERFE, Re NHIEREAR.
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Table 2 Exoplanet space missions in implementation
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