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Objectives:
A new field of science, the research of life in the universe, is coming into the world. This has

come to be possible based on the remarkable progress in researches of origin of terrestrial life,

1



successful explorations of planets and satellites in our solar system achieved by many space probes,
and the continuing discoveries of numbers of exo-solar planets. Research of life in the universe had
already started in several countries and will grow to be one of comprehensive and leading fields of
science in the 21 century.

This project aims to study various possibilities of life on the solar system planets/satellites and
on exo-solar planets through wide and deep discussions by leading scientists of related research
fields; biology, geophysics, astronomy, etc. We aim to find research strategies as well as to promote

researches of this new exciting field in universities and research institutes in Japan.
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Key Word: Life in the universe, origin of life, planets and satellites of the solar system,
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Achievements:

2009 fiscal year:

We organized two workshops in the first year as planned, and achieved considerable progress. 1st
workshop: 17-19 July, 2009 at Nara: Main target of the first WS was to get high-level mutual
understanding of cutting-edge status of related scientific fields and their consideration on the
possible life on various terrestrial bodies. We discussed and identified several important subjects we
should discuss in the 2nd workshop. This is our basic style of organizing each workshop.

2nd workshop: 18-20 December, 2009 at Nara: Main subjects discussed were; 1. Definition of Life, 2.
Habitable Planets, 3. Conditions for the Evolution of Life learned from the History of Life on the
Earth, 4. Role of Human Being in the History of Life on the Earth. Very fruitful discussion followed.

2010 fiscal year:

We organized two workshops in the 2nd year as planned.

1st workshop: 11-13 July, 2010 at Nara: Main subjects discussed were: 1. Possible life on the Mars,
2. Magnetic Field and Life, 3. Super Earth as a Site of Life, 4. CETI and Future of the Civilization
on the Earth. We found that the quantity of water on the Earth-like planets are essentially
important issue.

2nd workshop: 22-24 December, 2010 at Nara: Main subjects discussed were; 1. Water on the
Earth-Like Planets and Life, 2. Evolution, 3. Plans for Explorations and Observations,

We also discussed on possibility of publish a textbook of Life in the Universe as an output from this
program..

Through the first two years we have invited 18 experts to give talks for the Workshops from

outside of our group list.

2011 fiscal year:

The 5th workshop was held in Tokyo from 16 to 18 June and the 6th in Nara, from 14 to 16
December. This year we have invited 16 experts to give talks for the Workshops from outside of our
group list.

For the third and last year of this project we tried to summarize the major subjects toward the
development of the “ life in the universe” study through the 5th and 6th workshops. Major subjects

we 1dentified were: 1. Definition of life on the Earth and in the Universe, 2. Evolution of life on the
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Earth and related conditions on other planets/satellites, 3. Habitable planets: How can we define
them? 4. Road map and steps of exploration of life in the Universe, 5. Humankind and civilization in
the universe.

We will publish a textbook of “Life in the Universe” for university students composed of the above
chapters. It will be written by members of this project as a major outcome of this project. The
Editing group members were pointed, and they are already working on negotiation with publisher,
building detailed contents and pointing writers. It will be published within 2012.

We welcome the ORIGINS international symposium jointly organized by ISSOL and commission
51 of IAU (bio astronomy) in 2014 at Nara, Japan. We also agreed to continue the workshop with
the same subject and almost same members. Thanks to professor Hasegawa of GUAS for preparing
this 2nd-phase “Life in the Universe” study project.
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Whole Achievement:
We have organized 6 workshops (two times every year) of three days each, mainly at Nara

(International Institute for Advanced Studies) with 20 regular attending members plus some 40
special lecturers in total. Attendants were composed of astronomers, earth/planetary scientists and
biologists, so that we could exchange the cutting-edge achievements in each area and deepen idea
on our common subjects: Life in the Universe. Workshops were so dense and exciting under the
closed and comfortable atmosphere at Nara.

As an achievement of this project we decided to publish a textbook on life in the universe for
university students. University of Tokyo Press accepter our publication plan, and the details plan of
contents and authors (most of regular member of this project) are in its final phase. This textbook
will show the achievements of our workshop discussion in these 3 years to the public, and aims to
encourage university staffs and students to challenge this exciting new field of science. Let me
briefly summarize the contents of the textbook below: it well reflects our efforts in this project.

1. Life
*Definition of Life -Potential Diversities of Life *Species, Individuals, and Death
*Perspective

2. History of Life and Evolution on the Earth
*Origin of Life *Environment of the Earth and Co-Evolution
* Evolution and Mass Extinctions -*Scenario of Histories of Earth and Life
*Perspective

3. Habitable Planets
*Theory of Planet Formation *Super Earth *Accumulation of Water onto Planets
*What is Habitable Planets? -Perspective

4. Exploration of Extra-Terrestrial Life
* Exploration in the Solar System -Exploration of Life on Exo-Solar Planets
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*Perspective: Roadmap Toward Detection of Life in the Universe
5. Humankind and Civilization in the Universe
Potential Diversity of Civilization *Humankind as 4-th-Stage Being
*Search for Extraterrestrial Civilization and Life of Civilization
*Perspective
Columns: On eight topical subjects

This publication will be our main achievement of this project. We expect that this will be a good
platform to develop studies of life in the universe in many universities.

Discussions we had through the workshops were really trans-disciplinary and productive, also
were very much eye-opening for many of us. Developments of studies and observations in this area
are so rapid, therefore we need to continue this kind of systematic investigation program. We will
look for the possibility of starting 2nd term project based on GUAS (The Graduate University of
Advance Studies).
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