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Many religious leaders find themseélves at odds with science, but the head
of Tibetan Buddhism is a notable exception. Jonathan Knight meets a
neurologist whose audience with the Dalai Lama helped to explain why.

ne of the first things people discover
@when they meet His Holiness the

Dalai Lama is that the head of
Tibetan Buddhism likes 2 good laugh. “He
jokes all the time,” says Fred Gage, a neuro-
scientist zt the Salk Institute for Biological
Studies in La Jolla, California, who met the
spiritual leader for the first time in-October.
“He has a great sense of humour”

This is probably a good thing. The occa-
sion for this meeting — a research confer-
ence held zt the Dalai Lama’s headguartersin
Dharamsala, India — included a presenta-
tion of evidence that people in good spirits

.are better zble to control their blood sugar
levels. Other talks suggested that meditation
can transform emotions and that dzily expe-
riences can alter the expression of genes.
Gage presented his research into how the
brain-can remake itself throughout life.

L It was the 12th time since 1987 that the

Dalai Lama has convened leading psycholo-
gists and neurobiologists to hear the latest
scientific thinking in fields related to the
human mind. These meetings are organized
by the Mind & Life Institute in Louisville,

Colorado, which was established in the 1980s

to promote cormmunication between science
and Buddhism. But much of the credit for
this open communication goes to the Dalai

Lama himself.

Spiritual links

In accordance with Tibetan traditon, the
current Dalai Lama, Tenzin Gyatso, was
recognized as the 14th reincarnation of
the Bodhisattva of Compassion in 1937,
when he was only two years old. Gyatso has
long had an interest in science. When he
accepted the Nobel Peace Prize in 1989, he
commented: “Both science and the teach-
ings of the Buddha tell us of the fundamen-
tal unity of all things.” He once said that if
he had not been 2 monk, he would have
been an engineer.

Enthusiasm for science seems to extend
beyond the spiritualleader. Tibetans, surpris-
ingly enough, were the most strongly repre-
sented ethnic group working on the Human
Genome Project: although they account
for only 0.1% of the world’s population,
Tibetans made up about 10% of the project’s
workforce (see Nature425,335;2003).

For many Buddhist monks, this interest
in science is focused on an intense curiosity
about the workings of the brain. Monks typi-
cally spend hours in meditation each day, 2
practice they say enhances their powers of
concentration. Highly trained monks report
being able to focus on a single object for
hours without distraction and to recall com-
plex scenes in exquisite detail. A question
that deeply interests the Dalai Lama, and
indeed some neuroscientists, is whether
these phenomena have a biological basis.

Gage studies theability of the mammalian
brain to change and adapt in adulthood
Before the late 1990s, it was thought that
adult brains were more-or-less complete.
Learning involved the development of new
connections — but no new neurons were
born, and when these cells died they were
gone forever. Now i* turns out that new neu-
rons do grow and our brains are much more
flexible than was once believed. As akey com-
ponent of Buddhist belief is that meditation
literally transforms the mind, Buddhists are
keenly interested in scientific advances that
could help explain this observation.

Gage's talk on 18 October in Dharamsala
— seat of the Tibetan government-in-exile
since 1960 — kicked off a five-day private
conference on ‘neuroplasticity’ Gage gave a
general primer on the complexity of the
nervous system, and then launched into a
two-hour presentation of his research
targeted at a lay audience. Next to him, the
Dalai Lama listened intently, making occa-

sional use of two interpreters to translate -

into Tibetan things he didn't immediately
grasp in English. Also in the audience were
the six other presenters and a handful of
Buddhist monks.

Lessons learned

Although the group did not come to any
Earth-shattering conclusions about cogni-
tion, they did reach a higher understanding
of each other, which was the main point of
the exercise. For the monks, the sessions
may help them deal with modern questions
not addressed in traditional Buddhist
teachings, such as the issue of the morality

" of stem-cell research (see page 666). Scien-

tists in turn have plenty to learn from the
monks — after centuries of inner contem-
plation, Buddhists claim to know a thing or
two about how the mind behaves.

Richard Davidson, a psychologist at the
University of Wisconsin, Madison, and the
coordinator of the Dharamsala conference,
has learned from the monks through study.
He found that certain neural processes in the
brain are more coordinated in people with
extensive training in meditation, an observa-
tion that may be linked to the heightened
awareness reported by meditating monks
(A. Lutz et al. Proc. Natl Acad. Sci. USA 101,
16369~16373;2004).

Gage says that what particularly
impressed him was the Dalai Lama’s empiri-
cal approach. “At one point I asked: ‘What if
neuroscience comss up with information
that directly contradicts Buddhist philoso-
phy?’” says Gage. “The answer was: ‘Then we

" would have to change the philosophy to

match the science’”

So far thathasn’t been necessary. And if the
reported benefits of laughter are correct, there
is no need for the Dalai Lama to rein in his
sense of humour either. During a discussion
of how our childhoods shape who we are, he
observed that he liked to play with toy guns as
a child and even picked on his brother. “I was
the mean one,” he said, thereby stabilizing
blood sugar levels throughout the room.
Jonathan Knight writes for Nature from San Francisez,
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Everybody knows that liquid water is necessary for life, at least as we know it. But just why exactly is it?

Liquid water may sound redundant, but planetary scientists insist on using the gqualifier [1], for solid or
vaporous water won't do. The biochemical reactions that sustain life need a fluid in order to operate. In a liquid,
molecules can dissolve and chemical reactions occur. And because a liquid is always in flux, it effectively conveys vital
substances like metabolites and nutrients from one place to another, whether it's around a cell, an organism, an
ecosystem, or a planet. Getting molecules where they need to go is difficult within a solid and all too easy within a
gas—vapor-based life would go all to pieces.

And why is water the best liquid to do the job? For one thing, it dissolves just about anything. "Water is
probably the best solvent in the universe," says Jeffrey Bada, a planetary scientist at the Scripps Institution of
Oceanography in La Jolla, Calif. "Everything is soluble in water to some degree.” Even gold is somewhat soluble in
seawater. (Before you get any ideas about extracting gold from the oceans, I should add that, according to Bada, the
value of dissolved gold in a metric ton of seawater comes to about $0.0000004).

Water may be a black sheep [2] of the liquids. Water's ability to so successfully further the processes of life has
a lot to do with just how unusual a fluid it is. Despite its ubiquity and molecular simplicity, H,O is abnormal in the
extreme.

. For starters, while other substances form liquids, precious few do so under the conditions of temperature and
pressure that prevail on our planet's surface. In fact, next to mercury and liquid ammonia, water is our only naturally
occurring inorganic liquid, the only one not arising from organic growth. It is also the only chemical compound that
occurs naturally on Earth's surface in all three physical states: solid, liquid, and gas. Good thing, otherwise the
- hydrological cycle [3] that most living things rely on to ferry water from the oceans to the land and back again would not

exist. This cycle of evaporation and condensation has come to seem so perfectly natural that we never think to remark on
why no other substances display such transformations [4] .

Compared to most other liquids, water also has an extremely large liquid range. Pure water freezes at 0°C and
boils at 100°C. Add salt and you can lower the freezing temperature; natural brines are known with freezing points
below -46°C. Add pressure and you can raise the boiling temperature: deep-sea vent waters can reach over 343°C. Water
also has one of the highest specific heats of any substance known, meaning it takes a lot of energy to raise the
temperature of water even a few degrees.

Water's broad liquid range and high heat capacity are good things, too. They mean that temperatures on the
Earth's surface, which is more than two-thirds water, can undergo extreme variations—between night and day, say, or
between seasons—without its water freezing or boiling away, events-that would throw a big wrench into life as we know
it. As it is, the oceans serve as a powerful moderating influence on the world's climate.

Liquid water has yet another unusual property that means the difference between life and essentially no life in
cold regions of the planet. Unlike most other liquids when they freeze, water expands and becomes less dense. Most
other frozen liquids are denser than their melted selves and thus sink. If it sank, ice, being unable to melt because of the
insulating layer of water above it, would slowly fill up lakes and oceans in cold climates, making sea life in those parts
of the world a challenging prospect.

' (from Life's Little Essential by Peter Tyson; NOVA Science Programming on Air and Online)
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ne of the first things people discover

when they meet His Holiness the

Dalai Lama is that the head of
Tibetan Buddhism likes 2 good laugh. “He
jokes all the time,” says Fred Gage, a neuro-
scientist at the Salk Institute for Biological
Studies in La Jolla, California, who met the
spiritual leader for the first time in October.
“He has a great sense of humour.”

This is probably a good thing. The occa-
sion for this meeting — a research confer-
enceheld at the Dalaj Lama’s headquartersin
Dharamsala, India — included a presenta-
tion of evidence that people in good spirits
are better able to control their blood sugar
Jevels, Other talks suggested that meditation
can transform emotions and that daily expe-
riences can alter the expression of genes.
Gage presented his research into how the
brain can remake itself throughout life.

It was the 12th time since 1987 that the
| Dalai Lama has convened leading psycholo-
gists and neurobiologists to hear the latest
scientific thinking in fields related to the
human mind. These meetings are organized
by the Mind & Life Institute in Louisville,
Colorado, which was established in the 1980s
to promote communication between science
and Buddhism. But much of the credit for
this open communication goes to the Dalai
Lama himself.

Spiritual links

In accordance with Tibetan tradition, the
current Dalai Lama, Tenzin Gyatso, was
recognized as the 14th reincarnation of
the Bodhisattva of Compassion in 1937,
when he was only two years old. Gyatso has
long had an interest in science. When he
accepted the Nobel Peace Prize in 1989, he
commented: “Both science and the teach-
ings of the Buddha tell us of the fundamen-
tal unity of all things.” He once said that if
he had not been a monk, he would have
been an engineer.

Enthusiasm for science seems to extend
beyond the spiritual leader. Tibetans, surpris-
ingly enough, were the most strongly repre-
sented ethnic group working on the Human
Genome Project: although they account
for only 0.1% of the world’s population,
Tibetans made up about 10% of the project’s
workforce (see Nature425,335;2003).

For many Buddhist monks, this interest
in science is focused on an intense curiosity
about the workings of the brain. Monks typi-
cally spend hours in meditation each day, 2
practice they say enhances their powers of
concentration. Highly trained monks report
being able to focus on a single object for
hours without distraction and to recall com-
plex scenes in exquisite detail. A question
that deeply interests the Dalai Lama, and
indeed some neuroscientists, is whether
these phenomena have a biological basis.

Gage studies the ability of the mammalian
brain to change and adapt in adulthood.
Before the late 1990s, it was thought that
adult brains were more-or-less complete.
Learning involved the development of new
connections — but no new neurons were
born, and when these cells died they were
gone forever. Now it turns out that new neu-
rons do grow and our brains are much more
flexible than was once believed. As a key com-
ponent of Buddhist belief is that meditation
literally transforms the mind, Buddbhists are
keenly interested in scientific advances that
could help explain this observation.

Gage’s talk on 18 October in Dharamsala
— seat of the Tibetan government-in-exile
since 1960'— kicked off a five-day private
conference on ‘neuroplasticity’. Gage gave a
general primer on the complexity of the
nervous system, and then launched into a
two-hour presentation of his research
targeted at a lay audience. Next to him, the
Dalai Lama listened intently, making occa-
sional use of two interpreters to translate
into Tibetan things he didn’'t immediately
grasp in English. Also in the audience were
the six other presenters and a handful of
Buddhist monks.

Read the following sentences and answer the questions below either in English or

L4

Many religious leaders find themselves at odds with science, but the head
of Tibetan Buddhism is a notable exception. Jonathan Knight meets a
neurologist whose audience with the Dalai Lama helped to explain why.

Lessons learned
Although the group did not come to any
Earth-shattering conclusions about cogni-
tion, they did reach a higher understanding
of each other, which was the main point of
the exercise. For the monks, the sessions
may help them deal with modern questions
not addressed in traditional Buddhist
teachings, such as the issue of the morality
of stem-cell research (see page 666). Scien-
tists in turn have plenty to learn from the
monks — after centuries of inner contem-
plation, Buddhists claim to know a thing or
two about how the mind behaves.

Richard Davidson, a psychologist at the
University of Wisconsin, Madison, and the
coordinator of the Dharamsala conference,
has learned from the monks through study.
He found that certain neural processes in the
brain are more coordinated in people with
extensive training in meditation, an observa-
tion that may be linked to the heightened
awareness reported by meditating monks
(A.Lutz et al Proc. Natl Acad. Sci. USA 101,
16369-16373;2004).

Gage says that what particularly
impressed him was the Dalai Lama’s empiri-
cal approach. “At one point I asked: ‘What if
neuroscience comes up with information
that directly contradicts Buddhist philoso-
phy?)" says Gage. “The answer was: “Then we
would have to change the philosophy to
match the science’”

Sofar thathasn'tbeen necessary.And if the
reported benefits of laughter are correct, there
is no need for the Dalai Lama to rein in his
sense of humour either. During a discussion
of how our childhoods shape who we are, he
observed that he liked to play with toy guns as
a child and even picked on his brother. “I was
the mean one,” he said, thereby stabilizing
blood sugarlevels throughout the room.
Jonathan Knight writes for Kature from San Francisos.
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Q 1 Choose 4 phrases or sentences that reflect the personal character of Dalai

Lama’s.

-~ W o

Q 2 What kind of effects are expected to be brought by “meditation”?

Q3 Choose a word or a phrase from the text that reflects similar meaning with

“meditation”.

Q 4 Choose sentences from the text that reflect Dalai Lama’s viewpoint on
Buddhism.
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Read the following document and answer the questions below.

Everybody knows that liquid water is necessary for life, at least as we know it. But just why exdctly is it?

Liquid water may sound redundant, but planetary scientists insist on using the qualifier [1], for solid or
vaporous water won't do. The biochemical reactions that sustain life need a fluid in order to operate. In a liquid,
molecules can dissolve and chemical reactions occur. And because a liquid is always in flux, it effectively conveys vital
substances like metabolites and nutrients from one place to another, whether it's around a cell, an organism, an
ecosystem, or a planet. Getting molecules where they need to go is difficult within a solid and all too easy within a
gas—vapor-based life would go all to pieces.

And why is water the best liquid to do the job? For one thing, it dissolves just about anything. "Water is
probably the best solvent in the universe," says Jeffrey Bada, a planetary scientist at the Scripps Institution of
Oceanography in La Jolla, Calif. "Everything is soluble in water to some degree.” Even gold is somewhat soluble in
seawater. (Before you get any ideas about extracting gold from the oceans, I should add that, according to Bada, the
value of dissolved gold in a metric ton of seawater comes to about $0.0000004),

Water may be a black sheep [2] of the liquids. Water's ability to so successfully further the processes of life has
a lot to do with just how unusual a fluid it is. Despite its ubiquity and molecular simplicity, H,O is abnormal in the
extreme. -

For starters, while other substances form liquids, precious few do so under the conditions of temperature and
pressure that prevail on our planet's surface. In fact, next to mercury and liquid ammonia, water is our only naturally
oceurring inorganic liquid, the only one not arising from organic growth. It is also the only chemical compound that
occurs naturally on Earth's surface in all three physical states: solid, liquid, and gas. Good thing, otherwise the
hydrological cycle [3] that most living things rely on to ferry water from the oceans to the land and back again would not

¥

exist. This cycle of evaporation and condensation has come to seem so perfectly natural that we never think to remark on

why no other substances display such transformations [4] .

Compared to most other liquids, water also has an extremely large liquid range. Pure water freezes at 0°C and
boils at 100°C. Add salt and you can lower the freezing temperature; natural brines are known with freezing points
below -46°C. Add pressure and you can raise the boiling temperature; deep-sea vent waters can reach over 343°C. Water
also has one of the highest specific heats of any substance known, meaning it takes a lot of energy to raise the
temperature of water even a few degrees.

Water's broad liquid range and high heat capacity are good things, too. They mean that temperatures on the
Earth's surface, which is more than two-thirds water, can undergo extreme variations—between night and day, say, or
between seasons—without its water freezing or boiling away, events that would throw a big wrench into life as we know
it. As it is, the oceans serve as a powerful moderating influence on the world's climate.

Liquid water has yet another unusual property that means the difference between life and essentially no life in
cold regions of the planet. Unlike most other liquids when they freeze, water expands and becomes less dense. Most
other frozen liquids are denser than their melted selves and thus sink. If it sank, ice, being unable to melt because of the
insulating layer of water above it, would slowly fill up lakes and oceans in cold climates, making sea life in those parts
of the world a challenging prospect.

1 (from Life's Little Essential by Peter Tyson; NOVA Science Programming on Air and Online)
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Ql.

Q2.

Q3.

Q4.

Q5.

1)

2)

3)

4)

5)

Indicate the word in the document that corresponds to qualifier [1]!

What is the actual meaning of the phrase black sheep [2]?

Describe the phenomenon that the phrase the hydrological cycle [3] indicates!

Explain what the word transformations [4] mean!

List up 5 characteristics of water described here.
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