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The Nobel Prize in Physics 2019: Wonderful combination of
two astronomical research areas

Yu Yu

Department of Astronomy, Shanghai Jiao Tong University, Shanghai 200240, China
E-mail: yuyu22 @sjtu.edu.cn

The Nobel Prize in Physics 2019 was awarded to three astronomers, James Peebles, Michel Mayor and Didier Queloz,
for their contributions to our understanding of the evolution of the Universe and Earth’s place in the cosmos. Cosmology
and exoplanet are quite different research area in astronomy in many aspects. The former belongs to theoretical study and
the latter is discovery. Cosmology studies the origin and evolution of the Universe, which is the biggest object in science,
while exoplanets are so small compared to the Universe. Cosmology has a long history and exoplanet became the hottest
area in astronomy in recent years. However, the public understands the meaning of the discovery of an exoplanets orbit-
ing a sun-like star to human being, but knows less about what happened in the research of cosmology.

Peebles has been contributing to cosmology for more than half century. He proposed the existence of the cosmic mi-
crowave background with a black-body spectrum, calculated the Big Bang Nucleosynthesis, deduced the physical pro-
cesses during the recombination epoch, and estimated the anisotropy magnitude for the cosmic microwave background
temperature. He also developed the statistical analysis framework for the study of cosmology by extragalactic objects
observation. Based his research results and other evidences, the standard model for our expanding universe is established.
His contribution is so important for the modern cosmology and the descendants like us are still working with the research
framework he constructed. His research interest is very board and he opened many research areas that now we are still
working on.

Different from the research in physics, we cannot design an experiment for astrophysical study. Astronomers always
attempt to use all the available data to validate their theory. During Peebles’ life, he also felt confused in his research.
Many of the long extrapolation from well-established laboratory results to the physics of our expanding universe was
supported by exceedingly limited empirical evidence. He kept going and found that each project was too interesting to
resist.

The research in exoplanets is in a very different way. Thanks to the development of the technology in the telescope
and spectrometer, astronomer could use radial velocity method to search the exoplanets orbiting a star, since both the star
and the exoplanet is orbiting around their mass center, which induces periodical shifts in the star’s spectrum. The ex-
oplanet 51 Pegasi b is found in this way and is confirmed just one week later by another research group. In exoplanets
area, one important event is the launch of the Kepler space telescope. 2662 exoplanets were found during the 9.5 year
service by finding dimming effect from the transit of the exoplanets across the star.

Cosmology is in the epoch of big data. Ongoing and planned galaxy surveys and cosmic microwave background ex-
periments will enable us to put more constrains on cosmology, even to find new physics beyond the standard model.
However, the exoplanet research is in the period of fast growing. More data is coming thanks to the exciting discovery of
the exoplanets.

There are several open problems in cosmology and exoplanets research. Peebles believe that the Universe is capable of
surprising us. He encouraged the young researcher to hurry up to make those wonderful discoveries.

cosmology, exoplanets, the Nobel Prize, early universe, statistical analysis
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