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1] ROEXEHS, LTOMNIEZLEL,

As an increasing number of elementary, middle and high school students in the U.S.
have begun to identify as transgender, school leaders have struggled to figure out how to

respond, and how — and whether — to communicate about their actions to parents.

In Maryland, for instance, three sets of parents filed a federal lawsuit in 2020 that
challenged school guidelines allowing students to express their gender identities at school.

In some situations teachers and other school staff are asked not to notify parents (1) they

are doing so.

The federal trial court ruling, which has been appealed, determined that parents did
not have a fundamental right to be informed promptly if their children chose to identify
as another gender while at school.

The judge tried to balance both parents’ rights under the due process clause of the
Constitution and states’ rights to regulate public education, even if they conflict with
parental wishes.

@ The judge found that while school board officials intended to ultimately inform

parents. if educators had concerns about a child’s safety they would hold off on doing so.

The board’s rules, the judge wrote, “keep a student’s gender identity confidential ...
out of concern for the student’s well-being.” The rules also call for a “comprehensive
gender support plan that anticipates and encourages eventual familial involvement
wherever possible.”

In short, parents have a general right to know about their children’s activity in school.

( 3 ) to privacy and personal safety.

The Maryland case is by no means the only case in which school officials have been
caught between students’ right to privacy and parents’ right to know.
As researchers who specialize in education law, we have analyzed similar cases

in Iowa, Massachusetts, Wisconsin and Virginia.

Regardless of how the cases from Maryland and elsewhere play out, this issue is

likely to continue to generate additional controversy and *litigation.
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« Disagreements between parents and schools over education are not new. In 1925,

in Pierce v. Society of Sisters, a dispute from Oregon, the Supreme Court upheld the

rights of parents to send their children to schools run outside the public education system.

The justices famously wrote: “The child is not the mere creature of the state; those
who nurture him and direct his destiny have the right, coupled with the high duty, to
recognize and prepare him for additional obligations.” This signaled clearly that parents

have rights over how their children are raised and educated.

But the U.S. Supreme Court has not yet decided clearly ( 5 ). As aresult,
an *appellate court in New Jersey observed that courts have held that “in certain
circumstances the parental right to control the upbringing of a child must give way to a

school’s ability to control curriculum and the school environment.”

Courts have even decided that there may be times when school or other public
officials have legitimate interests in intervening where parents would typically have free
rein, to assist or protect children. For example, educators might choose to keep
information about students’ gender identity from parents if school staff members have
reason to believe the students would be kicked out of their houses, physically abused, or

forced to participate in abusive counseling programs, such as conversion therapy.

At the same time, school officials must ensure protection of students’ rights. In
particular, many states have laws requiring school board officials to protect their students

from discrimination and violations of privacy.
(&)

School staff members have legal obligations to protect students’ privacy.
According to the 3rd U.S. Circuit Court of Appeals, “It is difficult to imagine a more
private matter than one’s sexuality and a less likely probability that the government

would have a legitimate interest in disclosure of sexual identity.”

Even so, schools often want parents to be involved in their children’s education
and the wider school community. This regularly puts educators in the sensitive position
of having to protect student privacy while respecting parental rights to raise their

children in accordance with their values.
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® ( YT )( ) ( Y( - Yhow (7 ) ( ) balance parental rights
to direct the lives of their children and the role of educators in safeguarding the privacy

rights of students — and whether the Supreme Court can, or will, ever set clearer rules in
this important topic.

(Charles J. Russo, Maggie Paino, and Suzanne Eckes, “Rights of transgender students and their parents are a

challenge for schools, courts,” The Conversation, Feb 6,2023. X U —ek%E)

*litigation AFAA *appellate _L3FD
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B, BETEZRIN,

7 Therefore, parental rights must not be limited by students’ rights
- Therefore, students’ rights must not be limited by parental rights
77 However, parental rights can be limited by students’ rights

I However, students’ rights can be limited by parental rights

4 FEHFIITHRBODOIDIZFERETAIRAEL TEDX DL EMAHZHITT
WA, AITEIL T40 FRETHBE LRIV,
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7 where the duties of students end and the duties of their teachers begin
- where the rights of students end and the rights of their teachers begin
77 where the duties of parents end and the duties of their children begin

T where the rights of parents end and the rights of their children begin
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2] ROEXESH, LTOMONCERLZEL,

*Fertility rates are falling across the globe — even in places, such as sub-Saharan
Africa, where they remain high. This is good for women, families, societies and the

environment. (1) So why do we keep hearing that the world needs babies, with *angst in

the media about maternity wards closing in Italy and ghost cities in China?

The short-range answer is that, even though this slowdown was predicted as part of
the now 250-year-old demographic transition — whose signature is the tumbling of both
fertility and mortality rates — occasional happenings, such as the publication of US census
data or China’s decision to relax its two-child policy, force it back into our consciousness,
arousing fears about family lines rubbed out and diminishing superpowers being

uninvited from the top table.

The longer range answer is that (2) our notion of a healthy, vibrant society is still

rooted in the past. The inevitable byproduct of the demographic transition is that

populations age, in a chronological sense, but life expectancy, and particularly healthy
life expectancy, have increased dramatically over the last half-century, and the societal
definition of “old” has not kept up (though artistic experiments such as casting 82-year-

old Sir Ian McKellen as Hamlet might help to challenge age-related stereotypes).

In the 19th century, a country needed youth to operate its factories, consume what
they *churned out and constitute a fighting force in times of war. That became less true
over the 20th century, and in the 21st it bears very little relation to reality. More and more
of the jobs that require stamina and strength — including fighting — are done by machines,

while a nation’s products are consumed globally.

Gross domestic product (GDP) might influence a nation’s geopolitical standing and
a large GDP fills government *coffers, but ( a ). Twenty-somethings and 50-
somethings have different kinds of intelligence, says gerontologist Sarah Harper of the
University of Oxford, but both play a part in entrepreneurship. And if you care about
human wellbeing syyou( Y( ¥ ) HY(ANC (T HIC ().

Demographer Ron Lee of the University of California, Berkeley, and others
have shown that GDP per person, and hence living standards, are highest when fertility

falls just below replacement level (around 2.1 births per woman) — to 1.6 or even less.
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When fertility is either much higher or much lower than that, quality of life falls off again.
Lee would be worried if he was in South Korea at 0.8 births per woman, or China at an
estimated 1.3, he says, but England and Wales (1.6), the European Union (1.5) and the
US (1.6) are all hovering around () that sweet spot.

That doesn’t mean we don’t have to adapt to the new reality. We do, in part because
the way many countries distribute resources is also rooted in the 19th century and is
unsustainable. (b ), for example. Although creativity doesn’t fall off with age,
skills change, and we need to replenish those that are lost from the workforce. And when
elderly people do finally stop being productive, we need to find new ways and new
workers to care for them.

( c ), smoothing the demographic transition for richer countries while
redistributing capital to poorer ones where fertility rates remain relatively high. The
evidence is overwhelming that, in general, immigration is good for societies —

economically, but also socially. Closing doors to it is, in this sense, self-destructive.

So there’s work to do, but in a world in the grip of a climate crisis, to which we’ve
added 7 of the nearly 8 billion humans in just a couple of centuries — and to which we
will almost certainly add another 3 billion before our numbers start falling again — it’s
absurd to say that what’s lacking is babies.

(s) In fact, trying to force people to have either more or fewer babies turns out to be

rather pointless. Despite China’s decades-long one-child policy, its fertility decline hasn’t

been dramatically steeper than elsewhere in East Asia. France’s *valiant efforts to
encourage large families with financial incentives haven’t made much difference either,
compared with the rest of Europe. As child mortality drops, and women’s health and
education improve, fertility falls. Parents choose to invest more time, money and love in
fewer children. You can sway their decisions slightly by making life harder or easier for
families — through childcare provision, say, or parental leave allowances — but the
demographic transition is unstoppable.

(Laura Spinney, “Why declining birth rates are good news for life on Earth,” The Guardian, Jul 8,2021. X0 —&8

BZ)  (Copyright Guardian News & Media 1.td 2024)

*fertility rates 4= *angst 22 % *churn out BT 5
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7 immigration — which tends to bring in young adults — is a critical component of

that adaptation

- there’s no evidence that young workers are any more productive than older ones
today

7 more people need to work longer

I more and more consumers will get interested in local production for local

consumption
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1] ROEXEHH, UTOMOCERLE(,

As an increasing number of elementary, middle and high school students in the U.S.
have begun to identify as transgender, school leaders have struggled to figure out how to
respond, and how — and whether — to communicate about their actions to parents.

In Maryland, for instance, three sets of parents filed a federal lawsuit in 2020 that
challenged school guidelines allowing students to express their gender identities at school.
In some situations teachers and other school staff are asked not to notify parents (1) they

are doing so.

The federal trial court ruling, which has been appealed, determined that parents did
not have a fundamental right to be informed promptly if their children chose to identify
as another gender while at school.

The judge tried to balance both parents’ rights under the due process clause of the
Constitution and states’ rights to regulate public education, even if they conflict with
parental wishes.

) The judge found that while school board officials intended to ultimately inform
parents, if educators had concerns about a child’s safety they would hold off on doing so.

The board’s rules, the judge wrote, “keep a student’s gender identity confidential ...
out of concern for the student’s well-being.” The rules also call for a “comprehensive
gender support plan that anticipates and encourages eventual familial involvement
wherever possible.”

In short, parents have a general right to know about their children’s activity in school.
( 3 ) to privacy and personal safety.

The Maryland case is by no means the only case in which school officials have been
caught between students’ right to privacy and parents’ right to know.
As researchers who specialize in education law, we have analyzed similar cases
in Iowa, Massachusetts, Wisconsin and Virginia.

Regardless of how the cases from Maryland and elsewhere play out, this issue is
likely to continue to generate additional controversy and *litigation.
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4) Disagreements between parents and schools over education are not new. In 1925,

in Pierce v. Society of Sisters, a dispute from Oregon, the Supreme Court upheld the
rights of parents to send their children to schools run outside the public education system.

The justices famously wrote: “The child is not the mere creature of the state; those
who nurture him and direct his destiny have the right, coupled with the high duty, to
recognize and prepare him for additional obligations.” This signaled clearly that parents
have rights over how their children are raised and educated.

But the U.S. Supreme Court has not yet decided clearly ( 5 ). As aresult,
an *appellate court in New Jersey observed that courts have held that “in certain
circumstances the parental right to control the upbringing of a child must give way to a
school’s ability to control curriculum and the school environment.”

Courts have even decided that there may be times when school or other public
officials have legitimate interests in intervening where parents would typically have free
rein, to assist or protect children. For example, educators might choose to keep
information about students’ gender identity from parents if school staff members have
reason to believe the students would be kicked out of their houses, physically abused, or
forced to participate in abusive counseling programs, such as conversion therapy.

At the same time, school officials must ensure protection of students’ rights. In
particular, many states have laws requiring school board officials to protect their students
from discrimination and violations of privacy.

(FF )

School staff members have legal obligations to protect students’ privacy.
According to the 3rd U.S. Circuit Court of Appeals, “It is difficult to imagine a more
private matter than one’s sexuality and a less likely probability that the government

would have a legitimate interest in disclosure of sexual identity.”

Even so, schools often want parents to be involved in their children’s education
and the wider school community. This regularly puts educators in the sensitive position
of having to protect student privacy while respecting parental rights to raise their
children in accordance with their values.

T
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@ YT Y YA )Yhow( ™7 )(__ ) balance parental rights
to direct the lives of their children and the role of educators in safeguarding the privacy

rights of students — and whether the Supreme Court can, or will, ever set clearer rules in
this important topic.

(Charles J. Russo, Maggie Paino, and Suzanne Eckes, “Rights of transgender students and their parents are a
challenge for schools, courts,” The Conversation, Feb 6,2023. X 0 —#E8%E)
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7 Therefore, parental rights must not be limited by students’ rights
4 Therefore, students’ rights must not be limited by parental rights
7 However, parental rights can be limited by students’ rights

TI. However, students’ rights can be limited by parental rights
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- where the rights of students end and the rights of their teachers begin
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I where the rights of parents end and the rights of their children begin
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2] ROEXEHES, UTOBMOICEZAEW,

*Fertility rates are falling across the globe — even in places, such as sub-Saharan
Africa, where they remain high. This is good for women, families, societies and the

environment. (1) So why do we keep hearing that the world needs babies, with *angst in

the media about maternity wards closing in Italy and ghost cities in China?

The short-range answer is that, even though this slowdown was predicted as part of
the now 250-year-old demographic transition — whose signature is the tumbling of both
fertility and mortality rates — occasional happenings, such as the publication of US census
data or China’s decision to relax its two-child policy, force it back into our consciousness,
arousing fears about family lines rubbed out and diminishing superpowers being
uninvited from the top table.

The longer range answer is that () our notion of a healthy, vibrant society is still

rooted in the past. The inevitable byproduct of the demographic transition is that
populations age, in a chronological sense, but life expectancy, and particularly healthy
life expectancy, have increased dramatically over the last half-century, and the societal
definition of “old” has not kept up (though artistic experiments such as casting 82-year-
old Sir Jan McKellen as Hamlet might help to challenge age-related stereotypes).

In the 19th century, a country needed youth to operate its factories, consume what
they *churned out and constitute a fighting force in times of war. That became less true
over the 20th century, and in the 21st it bears very little relation to reality. More and more
of the jobs that require stamina and strength — including fighting — are done by machines,
while a nation’s products are consumed globally.

Gross domestic product (GDP) might influence a nation’s geopolitical standing and
a large GDP fills government *coffers, but ( a ). Twenty-somethings and 50-
somethings have different kinds of intelligence, says gerontologist Sarah Harper of the
University of Oxford, but both play a part in entrepreneurship. And if you care about
human wellbeing () you ( YT YA )( (TN N ).

Demographer Ron Lee of the University of California, Berkeley, and others
have shown that GDP per person, and hence living standards, are highest when fertility
falls just below replacement level (around 2.1 births per woman) — to 1.6 or even less.

C7

43



When fertility is either much higher or much lower than that, quality of life falls off again.
Lee would be worried if he was in South Korea at 0.8 births per woman, or China at an
estimated 1.3, he says, but England and Wales (1.6), the European Union (1.5) and the
US (1.6) are all hovering around () that sweet spot.

That doesn’t mean we don’t have to adapt to the new reality. We do, in part because
the way many countries distribute resources is also rooted in the 19th century and is
unsustainable. (b ), for example. Although creativity doesn’t fall off with age,
skills change, and we need to replenish those that are lost from the workforce. And when
elderly people do finally stop being productive, we need to find new ways and new
workers to care for them.

( c ), smoothing the demographic transition for richer countries while
redistributing capital to poorer ones where fertility rates remain relatively high. The
evidence is overwhelming that, in general, immigration is good for societies —
economically, but also socially. Closing doors to it is, in this sense, self-destructive.

So there’s work to do, but in a world in the grip of a climate crisis, to which we’ve
added 7 of the nearly 8 billion humans in just a couple of centuries — and to which we
will almost certainly add another 3 billion before our numbers start falling again — it’s
absurd to say that what’s lacking is babies.

(s) In fact, trying to force people to have either more or fewer babies turns out to be
rather pointless. Despite China’s decades-long one-child policy, its fertility decline hasn’t
been dramatically steeper than elsewhere in East Asia. France’s *valiant efforts to

encourage large families with financial incentives haven’t made much difference either,
compared with the rest of Europe. As child mortality drops, and women’s health and
education improve, fertility falls. Parents choose to invest more time, money and love in
fewer children. You can sway their decisions slightly by making life harder or easier for
families — through childcare provision, say, or parental leave allowances — but the
demographic transition is unstoppable.

(Laura Spinney, “Why declining birth rates are good news for life on Earth,” The Guardian, Jul 8, 2021. X1 —&f
M%) (Copyright Guardian News & Media Ltd 2024)

*fertility rates H{4: 2 *angst 22k *churn out BE T %
*coffer I, &fE *valiant EFE L W
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7 immigration — which tends to bring in young adults — is a critical component of
that adaptation

- there’s no evidence that young workers are any more productive than older ones
today

77 more people need to work longer

I more and more consumers will get interested in local production for local
consumption
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1] ROEXEHS, LTOMOCERRE,

As an increasing number of elementary, middle and high school students in the U.S.
have begun to identify as transgender, school leaders have struggled to figure out how to
respond, and how — and whether — to communicate about their actions to parents.

In Maryland, for instance, three sets of parents filed a federal lawsuit in 2020 that
challenged school guidelines allowing students to express their gender identities at school.
In some situations teachers and other school staff are asked not to notify parents (1) they

are doing so.

The federal trial court ruling, which has been appealed, determined that parents did
not have a fundamental right to be informed promptly if their children chose to identify
as another gender while at school.

The judge tried to balance both parents’ rights under the due process clause of the
Constitution and states’ rights to regulate public education, even if they conflict with
parental wishes.

) The judge found that while school board officials intended to ultimately inform
parents, if educators had concerns about a child’s safety they would hold off on doing so.

The board’s rules, the judge wrote, “keep a student’s gender identity confidential ...
out of concern for the student’s well-being.” The rules also call for a “comprehensive
gender support plan that anticipates and encourages eventual familial involvement
wherever possible.”

In short, parents have a general right to know about their children’s activity in school.
( 3 ) to privacy and personal safety.

The Maryland case is by no means the only case in which school officials have been
caught between students’ right to privacy and parents’ right to know.
As researchers who specialize in education law, we have analyzed similar cases
in Jowa, Massachusetts, Wisconsin and Virginia.

Regardless of how the cases from Maryland and elsewhere play out, this issue is
likely to continue to generate additional controversy and *litigation.
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) Disagreements between parents and schools over education are not new. In 1925,

in Pierce v. Society of Sisters, a dispute from Oregon, the Supreme Court upheld the
rights of parents to send their children to schools run outside the public education system.

The justices famously wrote: “The child is not the mere creature of the state; those
who nurture him and direct his destiny have the right, coupled with the high duty, to
recognize and prepare him for additional obligations.” This signaled clearly that parents
have rights over how their children are raised and educated.

But the U.S. Supreme Court has not yet decided clearly ( 5 ). As aresult,
an *appellate court in New Jersey observed that courts have held that “in certain
circumstances the parental right to control the upbringing of a child must give way to a
school’s ability to control curriculum and the school environment.”

Courts have even decided that there may be times when school or other public
officials have legitimate interests in intervening where parents would typically have free
rein, to assist or protect children. For example, educators might choose to keep
information about students’ gender identity from parents if school staff members have
reason to believe the students would be kicked out of their houses, physically abused, or
forced to participate in abusive counseling programs, such as conversion therapy.

At the same time, school officials must ensure protection of students’ rights. In
particular, many states have laws requiring school board officials to protect their students
from discrimination and violations of privacy.

()

School staff members have legal obligations to protect students’ privacy.
According to the 3rd U.S. Circuit Court of Appeals, “It is difficult to imagine a more
private matter than one’s sexuality and a less likely probability that the government
would have a legitimate interest in disclosure of sexual identity.”

Even so, schools often want parents to be involved in their children’s education
and the wider school community. This regularly puts educators in the sensitive position
of having to protect student privacy while respecting parental rights to raise their
children in accordance with their values.
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©(_)(F I Y YA Yhow( ™ )(__ ) balance parental rights
to direct the lives of their children and the role of educators in safeguarding the privacy

rights of students — and whether the Supreme Court can, or will, ever set clearer rules in
this important topic.

(Charles J. Russo, Maggie Paino, and Suzanne Eckes, “Rights of transgender students and their parents are a
challenge for schools, courts,” The Conversation, Feb 6, 2023, & ) —#88¢%5)
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7 Therefore, parental rights must not be limited by students’ rights
- Therefore, students’ rights must not be limited by parental rights
7 However, parental rights can be limited by students’ rights

TI. However, students’ rights can be limited by parental rights
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7 where the duties of students end and the duties of their teachers begin
-1 where the rights of students end and the rights of their teachers begin
7 where the duties of parents end and the duties of their children begin

T where the rights of parents end and the rights of their children begin
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2] ROEXESS, LTOMOICEIREW,

*Fertility rates are falling across the globe — even in places, such as sub-Saharan
Africa, where they remain high. This is good for women, families, societies and the
environment. (1) So why do we keep hearing that the world needs babies, with *angst in

the media about maternity wards closing in Italy and ghost cities in China?

The short-range answer is that, even though this slowdown was predicted as part of
the now 250-year-old demographic transition — whose signature is the tumbling of both
fertility and mortality rates — occasional happenings, such as the publication of US census
data or China’s decision to relax its two-child policy, force it back into our consciousness,
arousing fears about family lines rubbed out and diminishing superpowers being
uninvited from the top table.

The longer range answer is that (2) our notion of a healthy, vibrant society is still

rooted in the past. The inevitable byproduct of the demographic transition is that

populations age, in a chronological sense, but life expectancy, and particularly healthy
life expectancy, have increased dramatically over the last half-century, and the societal
definition of “old” has not kept up (though artistic experiments such as casting 82-year-
old Sir Ian McKellen as Hamlet might help to challenge age-related stereotypes).

In the 19th century, a country needed youth to operate its factories, consume what
they *churned out and constitute a fighting force in times of war. That became less true
over the 20th century, and in the 21st it bears very little relation to reality. More and more
of the jobs that require stamina and strength — including fighting — are done by machines,
while a nation’s products are consumed globally.

Gross domestic product (GDP) might influence a nation’s geopolitical standing and
a large GDP fills government *coffers, but ( a ). Twenty-somethings and 50-
somethings have different kinds of intelligence, says gerontologist Sarah Harper of the
University of Oxford, but both play a part in entrepreneurship. And if you care about
human wellbeinggyyou( )( 7 ) (A HC NN )

Demographer Ron Lee of the University of California, Berkeley, and others
have shown that GDP per person, and hence living standards, are highest when fertility
falls just below replacement level (around 2.1 births per woman) — to 1.6 or even less.

C7

68



When fertility is either much higher or much lower than that, quality of life falls off again.
Lee would be worried if he was in South Korea at 0.8 births per woman, or China at an
estimated 1.3, he says, but England and Wales (1.6), the European Union (1.5) and the
US (1.6) are all hovering around (4 that sweet spot.

That doesn’t mean we don’t have to adapt to the new reality. We do, in part because
the way many countries distribute resources is also rooted in the 19th century and is
unsustainable. ( b ), for example. Although creativity doesn’t fall off with age,
skills change, and we need to replenish those that are lost from the workforce. And when
elderly people do finally stop being productive, we need to find new ways and new
workers to care for them.

( c ), smoothing the demographic transition for richer countries while
redistributing capital to poorer ones where fertility rates remain relatively high. The
evidence is overwhelming that, in general, immigration is good for societies —
economically, but also socially. Closing doors to it is, in this sense, self-destructive.

So there’s work to do, but in a world in the grip of a climate crisis, to which we’ve
added 7 of the nearly 8 billion humans in just a couple of centuries — and to which we
will almost certainly add another 3 billion before our numbers start falling again — it’s
absurd to say that what’s lacking is babies.

(s) In fact, trying to force people to have either more or fewer babies turns out to be
rather pointless. Despite China’s decades-long one-child policy, its fertility decline hasn’t
been dramatically steeper than elsewhere in East Asia. France’s *valiant efforts to

encourage large families with financial incentives haven’t made much difference either,
compared with the rest of Europe. As child mortality drops, and women’s health and
education improve, fertility falls. Parents choose to invest more time, money and love in
fewer children. You can sway their decisions slightly by making life harder or easier for
families — through childcare provision, say, or parental leave allowances — but the
demographic transition is unstoppable.

(Laura Spinney, “Why declining birth rates are good news for life on Earth,” The Guardian, Jul 8,2021. XV —#

%) (Copyright Guardian News & Media Ltd 2024)
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7 immigration — which tends to bring in young adults — is a critical component of
that adaptation

- there’s no evidence that young workers are any more productive than older ones
today

7 more people need to work longer

T more and more consumers will get interested in local production for local
consumption
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I. ROWFLBZEHRALT, UTORWITEZLZ I,

In a bid to play catch up with technology companies and younger generations of consumers,
central banks are finally starting to take digital currencies seriously. Countries such as Sweden, China,
and India have established pilot digital currencies — respectively, the e-krona, e-yuan and e-rupee —
via their central banks. In the finance sector, these are known as central bank digital currencies
(CBDCs).

The purpose, scale and status of such efforts vary considerably. In Sweden, the goal is to
investigate the potential transition from banknotes to a digital currency, and the e-krona remains in
the starting blocks. In China, the “digital renminbi” started to roll out in 2020, and its goal is to allow
the state to better control the retail economy. India launched an e-rupee pilot in 2022 and its purpose
is to facilitate a broad range of transactions. Meanwhile, the United States is exploring the potential
repercussions of establishing its own digital currency.

Along the same lines, the European Union is currently toying with the idea of launching its own
digital currency, the e-euro. As the European Central Bank (ECB) explains, it would provide a digital
alternative to existing payment methods with the goal of increasing the security and stability of the
EU’s monetary system. The e-euro would be held in digital wallets, with transactions facilitated by
the use of blockchain.

A crucial difference between the e-euro (a CBDC) and cryptocurrencies is that its overall
quantity — the number in circulation — would not be capped. Because bitcoins and other
cryptocurrencies aren’t issued by central banks, the number in circulation is limited by the fact that
creating new ones requires “mining”, an energy-intensive process that involves solving extremely
complicated math problems. Not the case with the e-euro, as it would be regulated by the European
Central Bank and be linked directly to the euro itself — there will be no exchange rate, it would simply
be the euro in another format.

While there is a superficial similarity between the e-euro and “stablecoins” — cryptocurrencies
whose value is pegged to a major currency — the e-euro would be issued and controlled from a public
entity. This will ensure stability in valuations and regulation.

The case in favour

The 1 million euro question is why is the ECB would consider a digital currency. While we all

have a centuries-long familiarity with physical currencies, digital ones have some advantages:

® Less resource intensive. CA central bank digital currency doesn’t require printing validation,
circulation, monitoring and replacement, and thus would have a considerably lower ecological
footprint. That it will be issued rather than mined adds to its energy efficiency. The International
Monetary Fund estimates that a CBDC’s payment system for clearance and settlement could

use hundreds of thousand of times less energy than physical currencies and cryptocurrencies
while maintaining low transaction costs.

® Increased banking access. Because a digital euro would be directly managed by central banks,
it would eliminate the need for intermediaries such as private financial institutions. It thus has

.4.
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the potential to reduce economic exclusion, such as in the cases of “the unbanked” — low-
income people without bank accounts. The ECB would create and sustain the required
infrastructure, making the e-euro available to all. For example, while private institutions would
require a minimum credibility score to open an account, governments could facilitate access to
money by opening digital wallets as part of a social policy agenda.

Economic *sovereignty. It can protect the euro from competing CBDC and other
cryptocurrencies and thus defend Europe’s economic sovereignty. It will also allow
governments to monitor transactions and so reduce tax avoidance and money laundering .

Where a digital currency leaves central and commercial banks

Given the potential advantages of central bank digital currencies, what is holding countries

back? Everything depends on how CBDCs are be designed and implemented, and some challenges
that might overshadow any potential.

® Pushing back against ®private digital currencies. Imagine a world where private digital

currencies like bitcoin or Facebook’s libra become the means for a substantial share of world’s

financial transactions. In this world, the value of the means of exchange would be entirely

determined by supply and demand or by the private venture — for example, Facebook itself.

The introduction of CBDCs would enable central banks to determine the value of money itself
and thus help ensure their country’s monetary sovereignty. People will still be able to choose

between national currencies or those supported by private firms, but with the e-euro, Europe

will at least be on an equal footing.

Balancing security and privacy. The basic principle of tangible money is anonymity. In its cash

format, money can be exchanged for goods or services without necessarily disclosing one’s

identity with every transaction. A fully secure digital currency would require that all transaction ‘
information be reported to the authorities, while a fully private one disclose no information.

The former would give too much power to central authorities, while the latter would encourage

tax avoidance and other *nefarious behaviour. The traceability of blockchain can assist in

tracking back the full financial history, but should the identity of the actor be public

@

information? The e-euro is likely to operate in a *semi-anonymous format to preserve a

balance between security and privacy.
More stability, less speculation. The initial idea of digital currencies was that they would
become decentralized means of exchange, governed by the forces of supply and demand.
However, they shortly became *speculative assets, subject to vertiginous spikes and brutal
crashes. Instead, a major currency should reflect the conditions of the real economy rather than
speculation about its future state.
So is the e-euro something that we need or want? This depends on how it will be designe(i and

regulated. For this particular venture, given the complexity of EU regulation, the devil is in the details.

(Tordanis Kalaitzoglou, “Meet the EU’s answer to crypto: the e-euro”, The Conversation. May 31,2023 X Y

— %)
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II.  Read the following article and answer the questions in English.

From April 2022, people age 18 and 19 in Japan will legally be classed as adults and will be
given more freedom in making life choices without parental consent — albeit not without criminal
responsibilities, due to planned amendments to the Civil Code and Juvenile Law.

What will be changed in this legislation and how will those changes affect the late teens? Why
will 18-year-olds and 19-year-olds be viewed as adults? How harsh will punishment for
transgressions by such young adults be?

Here is a look at the planned amendments in more detail.

What kind of changes affecting people under 20 will come into force in April?

The government plans to lower the legal age of adulthood to 18. This will involve revisions to
Japan’s Civil Code and Juvenile Law. The revisions will take effect on April 1.

With the changes, 18-year-olds and 19-year-olds, who until now have been legally viewed as
minors, will be able to enter into a contract without parental consent. Such contracts include
purchasing a cellphone, taking out a car loan, signing an apartment lease and signing up for credit
cards.

Under existing laws, males age 18 and females age 16 have been allowed to marry with their
guardians’ consent, but the provision for marriage by minors will be removed in April. After that, any
man and woman age 18 or older can marry without a guardian's consent.

The revisions will also lower the age threshold to legally change one's gender from 20 to 18.

Young adults age 18 and 19 will be able to acquire a passport for a maximum period of 10 years,
whereas children under the age of 18 will receive a passport valid for 5 years.

However, the legal age for buying alcohol and cigarettes as well as for gambling will remain at
20. In Japan, most forms of gambling are banned in principle under the Criminal Code. There are
several public gambling options, including betting on horse racing and certain motorsports, which
are legally permissible.

How will the amendment to the Juvenile Law impact young people under 20?

The amendment to the Juvenile Law, meanwhile, will result in stricter punishments for young
offenders.

Starting from April, those age 18 and 19 will be regarded as specified juveniles under criminal
law. As such, they may be sent from family courts, which normally handle cases of juvenile
delinquents, to prosecutors for criminal trials. Under the current regulations, only cases involving
children age 16 and over whose intentional acts have resulted in someone’s death have been subjected
to criminal trials.

Following the revisions, recommendations for custodial sentencing for a given offense will be
made separately for children age 17 and younger and for the young people who will soon be
considered adults. Those age 17 and under will only be given prison sentences of up to 15 years while
such sentences for defendants age 18 or over could be extended up to 30 years.

-8-
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Under the current statute, homicide is the only criminal charge for which minors are subject to
prosecution. The revised law will expand that to include robbery, rape, arson and other offenses
punishable by imprisonment of at least one year, with the possibility of facing the death penalty for
serious crimes.

The government will also redefine the age range regarding the ban on disclosure by media
outlets of photographs of offenders and their real names. The disclosure of such information would
be permitted once an offender is formally indicted, but the ban will still apply to those under the age
of 18.

Why has the government decided to lower the age of adulthood?

The constitutional referendum law, revised in 2014, stipulated that the age threshold to vote in
referendums would be set at 18 in 2018.

Japan lowered the minimum voting age in the nation's noncompulsory electoral system from 20
to 18 in June 2016. The move was aimed at raising political awareness among young people and
increasing voter turnout.

That move prompted deliberations on lowering the minimum voting age, as well as on
amendments to the Civil Code that would lower the age of adulthood to 18 from the current 20.

When parliament passed the amendments in 2018, it was the first such change in 142 years.

The move to reassess the age of adulthood came amid calls for a tougher Juvenile Law, which
were sparked by a string of brutal crimes by underage perpetrators. Lawmakers were split over
whether to partly exclude those age 18 and 19 from correctional programs with mandatory enrollment
under the existing law, involvement in which might increase recidivism. Nevertheless, the debates
culminated in May with the parliament passing the age revision.

(Adapted from “Japan is set to lower the legal age of adulthood. How will young people be affected?” by
Magdalena Osumi, The Japan Times, March 21, 2022)

Question 1: Explain in your own words the legal revisions that accoinpanied the lowering of the
legal age of adulthood to 18 years. What new rights have 18 and 19 years olds gained? What new
punishments await them if they commit a crime? Your answer should be approximately 100 words
long in total.

Question 2: The lowering of the legal age has given both new rights and new punishments to 18 and

19 years olds. Do you think that, on balance, the revisions are good for young people or not? Explain
your view in 60 to 80 words. '
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Tz. ZOLEOHANTEHAEAW %2, Ar, AQ, ¢, Q, a, b, ¢, 7, kD
HPRSBERDBOEAWVWTRYE, 727U, Ar 3IBUNETH Y, KFOBENIC
YEROIADOEAIERLTIY. £/, r—Ar>ckd 5.

AR BERBIIEZONIBEI AN —% U L35, HEBRD S ERB
ZESHN-E 2D oS BOMEBER FE, 1ATOP-K D EBEIIETH
BERBRIZIMZ, EHRRBOBSEZ2 Q»52Q 1Lk, ZOLEDOHELR
VNE—DZELBAU %, q, Q, a, b, ¢, k DFIPSMBELREDZHEVWTESY.
=L, WENFIPERBIGESEN-LIAIIHELEORERNFIREORE
IANF—, BLO, EERRICMX HERFI2 X 2 BERBOE S DR
TEELTE.
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Bl 2 M3wsshtws XFHomAXiE, BX V20, HHfE 2R OM < TEWE
B2 A2 ZhPhOFEREBOWTEARESLTELATVWS. 4D X51Z, 240D
B R L —NHKFICHER L THTIEB XN, $hiE LM % ICHREE B O—iRi
BmAmMEehTVWS. L—AOERIIIEEN V OB e AiEERBER SN TED,
L— D B3 YME X A, WaD, E, G, HBL— L eE\ET3 L5 CEIATVS. X
72, PR X OFDL F IERBEINTED, ZOREL— V2 HTIMUTIEERZED,
20D S —HOMWICXER m OBD VAWM AI SR TS, Wik X ZED 4 LAk
APy R=iZ&oT, BAELV—NVREEXIATHWS. UTFTE, X ELr—rr658
NFCEHT 202 L, ROEX, L—LOBSKENBER T2 O T 5. EAM
HEORKEX®2 g LT, UTOMWIEX X.

(1) TEEIOESEN RO %, BHoMaE) (Bt ds4FoHER) %,
LRV OFLoREBERZDBDERAWTRYE. 72721, DF, EF, FG, FH B3ZHh £
D ODEH L ARES L ITERE L.

(2) AIEEHOBEIEI R DL %, WEX DRy =2 LIS, BDDEH#H
L EETHoT-. BHOEENV #, B,g,4,m,R ZHVWTRE.

(3) Xz, AIZEHIDENfEEZ 2RICLL 25, B DI TREHD, +oRHEI
Dr—EDEZ v TFETZLS 1Tk,

(a) EERED—IK DF HEARFEICEB T 2 BOEM S %, g,{,m,v OFH»5H
RHERD DEANWTRE.

(b) D2 HOHWHIZEL3FEEEHOKEX%®, B,g,{,m,v DFH SHER
HDEHNTERE.

(c) X v %, B,g,l,m, R ZRWTRE.

Rz, WEX poREAL, BZEEN V OFMICHOEZ, FLAIEEIOESN
EZR2LE H5DES5RLV—NVICETRzEIZ2 D, 2 20 DEBRICOAMREE
B O—kLES?, HECH L TEECEISRAX LI, 2L T, U X A
PMMZT—EDOHEE v Tz BIEDHENCEID L.

Q@ YUEXDOFLFEHNz=0CH3LE, ANHTIHEOLER W, ALK
HBLIUOWE X OMBBHOM W, BLXUOBMOBKBEN Ws 2, ThEh
B,g,0,m,R,v', V' OFHSBRER S DEENTERY,
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PR 5 1 (RAEE 0 6 ), MEFE 2K, SRELK.
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BATBC L. |

- FERKIIAEZMEY, BEIFEY L L0 FLTE
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R 3

RECEELTIE, BRI TRIEZAPHEDEE R Tz .

Bl mioksi, BEFHTEESHEA, BASY Y H—MIARLh, BESh
FEYRDLPCE Ao TERAIATWS. BoEROSE A OWERI
"~ nlmol), HRHIDEZHAB OWEEIX 1 mol TH3. B, YA+ YRBEEXINTED, K
th AES Py, KRBV, BETs, SHBREA P, ARV, BE Tz 0ORECHS.
COREZIREL LR, ZZTT), >Tg TH3. '

ﬂﬁEmfatL,ﬁmiﬁ%R,EE?%?E@%#@EE%»&%%%R&?&

YUY X - VPR EKBHTEDhTEY, > Y X-—HOKGLNBORDOPD &
DIERTEZd DL T 5. ¥, BHIBOEIMBM TEDLOITED, BEZELTORD
HEhHdRVI DL TS, MBMOGNE, BIU, B, SV X—, VX, BEHM
OBRAEBITHATEZdOLT5. LTOMWIEZ X.

(1) Tg % P, Vi, R B FWTHE,

(2) Ta % n, Tp ZAWTER.

Kz, AL VOMNBZEEL-EERE A L BOMOBOMBMER DAL Z
A, ZEAPLEEBICEASBEL, H20L5CRRNCEL0XKLACEE T,
Whot., ZOREEIRE 2 2IES.

(3) RE2ICBIIZEE T, BXU, KE1H1LLIKE2 /\@E{tbzﬁbw"CﬁﬁiA y 21
St BB L7-2E Q 2, R,Vi,n,Ts ODFH6BERSDRHVTRE.

X 2

(RR—TI2DFK)
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Rz, [ A LEEBOBRTERR-FEEVR I VRO oL WBEIXE, S4B
FEF% Py R B ETREB 200 DRI ET:. KB OEAY P Ko 7iRiEE
RAE 3 LIRS, '

(4) RE 2 » KRB 3 NOEMDERFICH 2K B OES, iR, BEEZ LTI

PV, T2L, Z2Zh»obThIcCR M 2BBIx8- %, Eh, H, BEN
Fhehyhg AP, AV,AT 3 &L= $5. £/, ZOMPIRELOMIZ
SBEAD»PSCKBEBBHLE-AEY AQLT3. Z0rE, MM REEIHL

T, KA, B ThBRCOLTRASOR— AL BAT 5T LI kD, 2 %

n, V,T ZRWTRE. RFEL, BPEYS LOMBERTEZSd0L T35,

(5) HRIE 2 7 HIRME 3 AOEILOBBRICBVCLME B ORET LMV OMIC, o ¥

(6)

D EEME LTT = DVe OMEHSRO Lo, ot s, S5 = o) s

BDILDOZ L ERL, M) OBRLEDLET o D% n EHVTRYE. =2EL,
BE L OB IRE(E AT, AV OKRE X3 b L OEICHARTHIIEY, F
bbb, '

AT <1 AV «1
T 7
TH5. ¥f, 2, b BEBTHO 2| <1 DL E (1+2)0=1+bz LIEYTEZZ
Y REWTEL. ' :
EMENVHM C 0BESADHBEN T

C+R

PV =—3, ~= ol

ama:aﬁmanrma.%E%ﬁ%ﬁﬁﬁﬁ@mmamvm,o=nga

5. K B AURIE 2 5 SR 3 NOLLOBRI S BPRCBVTH, MO D
HEETCORRY, COMERFRD IO LERL, ZOLED C OMlE, n,R

RAWTHEE. ¥, KDk C OEIMETFHFEESEOEHE LMY HE

LTAREWHNE VDS, WENZERY L IR L.
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B2 meEdem3csmtisaFBessd, 22 CRE )\ OREXSAST 3.
H1, H2 30—z 8 L —8%2 K57 2 ¥EHHF T, M1, M2 3FEHKTH 5. H1 2&
WLDBE M1 TRE SN, H2 TRFINZHOZEEZEFR 1, Hl TR Eh, M2 TX -
FEN=0b H2 BB T2 HORBRERERE2 35, 881, B 2 2l o XE3HH
BOMETTFHEZEZT. H1 £ M1 0ff, BXU M2 ¥ H2 O OX ORI, HLIZA
55 BHOEB L FATTH 5. 7, HI ¥ M2 0, BXU M1 & H2 RO OEKIZ
AFHIZH L TEET, 20EXIZ z’isfo bLTH3. LIZTAETH 2. UTOMNIZE
1 E.
FTREIC BEFEn(n>1), BX dORROWEE, XOETHRL EEREAL

7. WEEEAT SR, B 1, 8§58 2 28> TREBICABNITHBERIRR» o 1.

KREH2E

HEY _
GRE L) 1

YR (BHE n)

X 3

(1) #EB& 1, #E8E 2 2l o PR HBBOMNRICBVWTHRDEIFEE, d, n, A\, BXU
EOBH m(m=1,2,3,--) EAVWTRE.

Rz, BROWEZROBRWT, K4 D X5 2RE2ANAFROESREZ, £OFDE
AERE 1 LRREE 2 WCHEEIRD D X3 BV B UHREBITE—TEEI po, BITHRIX
no THote. BREOERIZ s THD, BROBOEXIEHTE 3.

M5DEIIC, BREDLETORZEN=EEDL S, RER THIEREANT I LEE

CBRBEC . ARROABROFLEMCFTroLRE Iz @2 3. T, Efll»6A

HEB2EFWCE S, KEDBED py 15 OELEX KAl ¢, fif z tBWT, 2heh

2z 2wt 2rx 2wt s s
RIE, A, RRTH3. ABAETH 3. HRIBFBOEEL D it THave
35, ‘ ‘ ‘

(RR—=P1223K)

100



— x“
Ty L A
Bk s
GEE2) 43 ®R1 o] .
4--;-9-»-
[ 4 ®5

(2) BEERIC X 3 SEOBED po 25 OE(LE Ap(z,t) WUTD L5 18 5.

Ap(a,t) = g(a) os ()
T
% g(z) 2 ,A,D 2HWTRL, BrHiofEZ2 2zt D BIXUEDEHK
k(k=1,2,3,---) ZBAWTRYE. DERSI=AMEBDOMEERE cos(X+Y) =
cos XcosY FsinXsinY (BERIE) ZHVTIW.

FEEHRCIZREBEORERFTED ng 2 50ZE(LE An(z,t) IX, B 2B LT
An(z,t) = BAp(z,t) tHIF2 253, Z0kD, E8 1, £ 2 OXBRRIE, X
ST ELIMEes LAt CEKETS. BB 1I32=0Cdh, B 213z =L DIz

BB, T, LTI cos (%) C 1 B TR R OBRE S FIET A EREE L B,

(3) 2B 1 DHB RS SIEH 2 ONBERSVAENBEL 2, A, B, D, £, s BAVT
R | -

D

2

026D LFOER L THIEREDELEL 25, A DB L 72 - THROBENLE

L. BOHZ okt RHORE, BHRE Rok 2 2HOREL TS,

(=2 v, S TEROBIBAS 0 L LTRESNBROBMERAE LY. Kz A%

(4) 2 EE ORQIRIE L 72 - =B OWRIE A %, B, D, s, \ O 5BER S DEA
. TEE. ' :

(RR—=J1zo3K)
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iz, AR (4) DECERL, = 0 & LTRIS A3 KOREERME L. L% 5

oS UFOMRLTL=2D k2 ECHEREELEL 22, LOELIc b o
THOBESEH L. BOHEZ oL E2HORE, RO R ol L X 2REOR
REY 5.

(5) B L 0 £ it T 3 ZALORT %, 0 24E, L 26y b, REMRORICH
3. Xz, B 2 BEEBROERES X572 L OB R URITRE.

(6) E;bfg <P<D DL E, Brizs L OEEW B35, M (5) ORMERWNTE

OB 2 BITEZ XK.
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T 6 RILRFHEFEMAO AR T (LFER)
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wfb5FE11H4H (1)
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FEHEH

1. RBRBOSEASHZET, ZOMBEMT. WREAEEENZNT &,

2. BB, £ TOMBEMT EMEREIRIo TVENLEINERRT BT L,
2B, AMFICET. BT, BIRRHEHOBRZESH B30 LEHS T L,

3. [l s[3|oMBEOMEL. TNENOMERBOEE SN EEFCRATE &,
Tre. ERETSTICZRES LA ERATSC L,

4. FEMML. EROHEOLDICHA LTIV, BCRENMsNIE,
o, AMRERT 30T, ZREBLRAZT/ATIHIL.

5. ZOMEMTFHENTLDT, RRIIZRESLEKAHAZRLEATLI L,
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(R AR

[1] %, TOMBKT CTHIETF - HF A AVICET, ELELETIOISERTX
NE—% IRAF—EVD, FIZIE, ELF P T AOLF U ERD TRV

ICARER L)

F—0 (k¥mol) FRDOELEFBANTRIND,
NaCl (E) = Na* (]) + CI” (]R) —Q k)]

—%, DIEANT LhiE, RISBIREERICE 5T, RIEOMHOKE & &b b OkiE
THRE S, DR & AV, TRAE—E, UTFORICTT L MLNERE

BREZEASDOE THBANUIRODLZ LN TE S,

1 | RoCE[D], [(D1%2#%4, UTORM 126 7I0& 2 X,

BLEHEX

RIS E T2 iE= R — DA

Cly
Na
Na

(%)
()
(=)

Na (&) +—1£c:2 (5) = NaCl (B) + 411K

2ClI () — 240kJ
Na (=) — 92KkJ
Na*t (K) + e~ — 496kJ

Cl (R) + e =CI” (R) + 349kJ

NaCl (B) o [ v | #

Ch (R) OEE=RILF—
Na (&) o 7,
NalR¥ 0 TR F—
Cl [R¥o

A1 hb I BT B A E IR SR04 BT,

2 RHICEZ DhETF—F 20 Q () 2ROZOKELET, BALE LEIRL,
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(o] LIRT LI, BONCBETEIOERTEIEX hrionk
B EZX D, R]RELABRANDENIR LIZR LTINS, F1DHIZ, BN
IZi%1.00mol DA F 2 CHs £2.50mol DEEFE O DBATEN A>T
T3, ZOBRABKGEERESELL IS, ZBERHECO, LAHO0B LUFH
RIED0, ODHMBELNT-, BE 290K = T (K) =340K O#EIZBNT
BARAKTEIL, R Pige (1) =6.00x (T -273)* (Pa) THELITE B LRET

o EEDKDEFE, BLUCOLO,DMIEDKIZN T HIEARITERE X,

7B, KEET 1.01X10°Pa, KMAEEEKIT R =831X10°Pa+-L/(K * moh)Z AW X,

3

fal4

fE15

fi16

7

PRBERT, 300 K BT DESBNOKIMEOEHE, TabbRERTOBEXEDOBEL AT
IHTTET, BAbLET,

A Z CHy DRRBEOBLFEF B EEX 5,

CHs (R) + 20; (R) = CO2 (R) + 2H0 (&) + Quw (ki)
KOEFEOBILFEFEKX HO (IR) = H0 (R) — 4k, BLXUUTOREZRLX—D
T—EE2END Opw (K)) ZROZOFEEZEF T, BAMEEILETR,

A (487 AR NF— (kJ/mol)
C—H (CHa) a1l
0=0 494
C=0 (COy) 799
O—H (H0) 459

BRIETR, 300K BT AEBRNOBFIKEKEL AT 3 HTTET, BALLET,
WREE%, 300K 2T HABNOFHEELENEFIMATET., BALET, EHBERZET,

W%, BROBREL 3B KITR-L &, BRNCHEETIIEOLWER L L, =
et (mol) BLUW (L) Thote, —F, BiER, BEL IBKIEHEE, &
BACFETIIBEOMER L HIX, ThZhin, (mol) & 1 (L) Thol, ZDL X,
SEOHRBEOBIIZ n,=[ ¥ | m OBFESBONE] * | 2L nEAVTET,

BEORSBZIFHEFIMTET, EHERLET.
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(RERE | 2 | TREEX)

2 | ROXEEHA, UTOM125M8IE X &,

B SAAD FKRIICUSOs 5H0 % KICIEMT &, | 7 [BOKEKERD. T ORERICS
ROT VE_TFREMAD EMBBEL DA, BREOT >EZTRkEMRDE] 1 PERL,
WRIHEEBMT 5. HEAWMIKNMOERGE 7 [ETHant, 250 TITMBAT 5 &k
W DOHEEIAI) CuSOHEL 5. MBI ¥ JaTh o, Kz s & BORHBEm K
FPDERT 5720, KOBREICAWSNS, SIEEHD 5B SNSHEMICIE, AU, BAg, =
v 7 )UNi, $kFe, BEZn2AAHME L TEENS. BIMEOHCUI, HHEHOBMRREMICLVE
5N%. AOBMIEHTIY, MBIRELRAT O LARE] T | WsARE £ JELTRLS
o TEARZ WEESR(D DT MBIERIZIEL, 03~04VOEKBETELNMRT 5 &, MR E-ITA
T2 LV ARICEMEDH#SHTHT 5.

B A VB )Y AKMNOLKE, AKITHET T > H VB A M0 2 a0 A Eosk
BIRIZIE D, MY HEAF 2 REBEHIEL T3S E, BERKRTTIIY a1 4>
Mn?1Z, EEMEEP T A 2 AV) MnOIZ72 5. 20 DA 7 2 28 BKIEBiRT
[ laTohziew, B0 B+ IBIERETICBT 5RICRTHEDIREE LT
HHAET 5.

M RO [T ABEYsE E B,
B2 T ) DILERIERE A A > RS RE BT,
M3 X0z [ A A EYRLERELEFA AR, BLOTOLHER T, T, WA

U7AEER K723 A A > ROMAEMIEZ, TORLEHIC LN HRIRE K.
(FRECHD

’

-
CN_\\\
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B4 hoZel [ U e AB a2 ET,

B5 ozl | T | | 4 kABYREegEET.

f16 T# bIICBAL T, BAEBEICX VMBI M E L TaENse, B Zv i), & @
MRETE 2 HBZERICERE L.

M7 xthozm | h | | F icAsEYREERT,

8 T# ICBEL T, @Y HEAF DRI > AVNELC B RIGERT, BF e %
GO F RIS ZET.
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(FRE M | 3 | ITRER L)

3 | KOXE[IIBLQII 2FHA, UTFTOR1 2250 8 I0E 2 L, BERXXDREFRZEFEFOE
R (k) ZROONIZEESIL, UTOBICRb->TET, =770, SBEMEIRBIL2Y, HE
DT OITHERBEAITIE, UTORELZERS L,

0 OH
CH g *éH ty
H
(1) 2o eHs RC,C\
Il | CH,
CH, Hgsﬂhc/
Ha

FF& H=1 C=12 O=16 Br=280

(1] NoEid, EDRRRFNEAAFOBRICHES L, TAELORBERFIKRETH
A Lz bo, BETHEDILBV 2 bORETH D, £, VBV BOKRRETF b
DERETEEH|Z ONEMHLRELFET S, U EVRORFRFIC, 150 Fax
CENEERES LAY E L), NP UBOKRRTHEN A FNETEBR S
lite&m% VS, RUPVBORERTFIZ, 100k FaxvELIoOHARE &
WAL MIOME TS Lz (balE rws, B(E] 7 ik = | rvasrT
TEMICEESL TN,

1 XoZ@ | 7 | 25| = | tAZENRFENEET,

2 (2T 2 RD@D B(PHAAD 5 bE LS DEL TR, MEMOILE 2O TH
D,
@ 7 h Y UALRIELTKREZRET S,
(b) AWERT TREERL L D bR EEE TR,
(© HALEK(NAEREMR 5 L, EADREREETT,
(d) BBb ¥ 5 L ZRFBIERT 5,
@ BRAETHITMAD L, ABEBEELS,

I3 B UVBOKEBRFR2ODAFILEL 12O Fax  ETBRINZIELEMIZONT,
mHef e B o2 ET,
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ffl 5

[H]%%KﬁCMM%T%éMéMﬁ%Aﬁ%éOm%%Aﬁlcwxyﬁyﬁkzbw
AEREBEFEZ b2, (LEMAICOWTLUTOER 1 15 EER 10 %177,

EB1 {bEW A ZKER{ET b U AKEKRPTMEA L%, FEBTLET L L, 5FR
73 CgHeOs DILE W) B, 43FIAS CsHsO DILEW C, 43 F3AS CsHsO, DILE D 3
1:22 OEIETEHE LN,

EE2 LEWC &L DTN ENFREREBEREFEZ 1 2H o T,

EBR 3 (LAWY CIIRERIGE TR LT,

£ 4 LW C ZBUREREFITEILT S &, LEMD BB LN,

KRS LEYCERRLRIGSED L, FFED 160 @M LIALEME RO, L&
Y E ISR ERFERFZ 22> T,

%56 LAY BICHEAEREZERSEDL L LEMF LILEW G5 12 DEIETH LI,
ZOB, (LEVFIXMEEWB I LT, 45F&H2 84 ML Tz,

ER7 LEMF 2N DL, HFEDP BED LILEMHIELN,

EB (LAWY A ZEYRMECHFEET CKBLERIGSES L, HFEN 2N L{LEY
I 3G b1,

EBR 9 HWEUIREETT, (LEWMA DR P UBOAKEETD | >3 ERETCEBXMH -
LA, BoniAbEWOREMEOEILI1 > THo T,

ER 10 BEEU BB EIT oL T A, (LEW A IRV EUVROKBRFHHED G- T
RVIBETH D Z LB bhoT,

b8 C DBEEREZET, RERBREFIIE, %2007 THRYE,
L& C DEMEDHT T, UTORGEEZTATHIZTHOOEERNLTTET,

Tx— VTR EBITLT D, RERRBRTE LRV, BREEE2 H O,
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fl6 bEW G OEERZET, FHRIBFRFEZHOBEIIL, *E2 27 TRE,

7 (LAMH OWERE BT, FTEREETLZLOBAICIE, *200 THE,

M8 (bEWmIDHERNELET, FERBRTFEZLOHEITE, *&2oT TR,

111



470 6 B FALKFEF|MAO ARLIY (L¥R)

E R E B

G541 1848 (1)

11:00~11:50

ZBES K4

EEBH

1. HREBOAENSHET. T OMENT. WEREEMNNT L,

2. RERPALLHE. R TOMBEMTEMEREI > TWENESINERBTHT L.
ed. AMFCET, AT, HRIRBHAOET2ENS S HETHLESZ L,

3. [4jRu{s|omMEDmRE L. TNENOMERBORE S NBICRATSZ &,
¥/, MEAETRTICZRBS ERGERATS L.

4. FEAMIE. ERECHEOEDIERL TLWnA, BiZiZEN NI &,
. AEENRT 50T, ZRESEREBZLATIHI L.

5. ZOMEMFHENTZHOT, RMIIZHRBFLRAZELEATLHI L.
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GRERM |4 | ITfEER L)

4 | mIRCETAUTOXE (1), (I) %2542, B1r5E8I&rk,

(1) TERMEWEZE» L HEREETIX, MBS TERET 2B ES T 08B+
5, O, FMROMBECHEATHERROBTEIEL 25, JORELIRIERTT
b5, .
E1ik7k 1.00kg (2 0.100 molD A 7 11— R Z¥&EH LI=/KEHE A, K 1.00 kg 1= 0.080 molDH
BT P D LEBENLIOKER B, BIUWIK C OFENENOEKIL & IRE DB ZBAIC
ARLIEbDTHD, 72ZL, BT M) U AIFLR2ACEH L TWBEH0ET5,

% (Pal
£
1.01X105

X 1

i1 A, B, CZEFD1, 2, 3D EDMBRIZxIET 50, ThENES TRRY,

B2 RFOBELANLY S 002KEMNol, Z0OLE, BTLhLY BIMKEWD, BHHE
RAMBICEL, MEEIMETRD L,

13 UFEOHREBESTFORLBEBITEBRECHE Y, —FORIC A %, thHFORIC B % ikE
OEENE L ARD &SI AN, ThE REMKE LR ICREOR S I8 L TR 521
Z, BRbLEOTERRL,

fi4 A, B, CESTEORVERIZANTHBESEHRITSLE, FNOLOBAIZIED LSBT S
D, TNENOERILEMELIEHBPE X,
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(I) BWREGATDHL, TTBEETHNERLED S, ZORERZBROBEERE VY, —i%
W, WROBEERITMBEOERER XL VIR 25, ZOBRKZEERET LV,

NRUBrOEVEEABETIX 512K - kg/mol, ¥EEAIL553 C ThHhbH, _Er500gic
BEER CHaCOOH 0.600 g Z ¥4 L 7= ¥k D¥ERE 1% 5.00 CTh-oTz,

5 BEAETORREANT, ZOBKT CEBY T3 1 0T T oML T\ L RE LS
B0, BESFORNTONFREGHEFIMH RO L, EHBRELRT I L,

BI6 EBECIL, NP BT CHBO—BIISFHACE s T2HFR//EALT, 1205
NDEIXEDESTND, ZOBRKELKA LV, 25 FOLABEZREL VD, Fi, B
BAFOPCRELTZEEEZHER L TV EHFOEIE*2BE L WD, HlZIE | mol DEER
DEEBEN 0.5 DFA, 15T & UTHET BEEED 0.5 mol, BFEED B2 0.25 mol F7ET
5Ll b, BERETORREEZROBRROS FROELANT, XUEVFORBOS
BEEZRDDZLENTE D, BEEABRTOERER)DL, BHEOSEELZAVITFIHTRD
o EEL, BiOSFE =600 L35, HHBARLFRTZ L,

M7 FIORTHES FOMER P MEMICES, b)Y 1 HTFORBROMEREBEX ANT &K
DHEYE BT, SFEARBNT OB AR CRATET - L,

0
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cHy—c]
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8 BHAFEOFT, BEAMRTORSLZHALTWAHEHE 1 >%T X,
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(fRERME | 5 | IKRER L)

ROXELZTHEA, LTORM 12571082 X,

RO 1 RCBRTDRKRUNDTRET VAV EREVD, TLH ) ERBOEKIIFAE

T, RIGHEREW, AT MY A Na OBEEIIFECTERERIET A0, Al (TH)
PCEEFEESN D, AEBETF R U 7 A NaOH IHEZETHEBVWTEL ANSRTHALAMTH
D, ZTOKEEIL ) BOEEME TS,

BERT U A Na,CO, iFT iz [ 7

[ A | xRBELTT =T Y —#

HBIZL Y BREN, o HTRRE v I v OMER LIZAV BTN, FilgF F U 7 A NaSO,
FAE~OEFEEMENZ L2 0, BRRFMHCERM L LTEES ARSI TS, S8
KamA NOWIKIC Na,SO, 20BMZ 5L, WRBELD, ZOHEKIT L,

i1

e o2 2 ICA DR 2 B,

B2 70V ERIZETAIRD (a) b () DHADI LIELWHDE2TRTREY, MEMoRE

i 3

55O THD, ‘

(a) 7 Y &RBROBAKITIROERLA L LTB<,

(b) Na DEMFIIFIRTKEBMUIKELT, BEE2HRET S,

©) TnA) EBROFEFIIMEEFZ 1ELDL, | liOBA 42200, ZOEmRIZEF
FEEDBRENHDIZ LWL 725,

(d) VFULL RRARETREEXET 5,

(e) REEAFET FU UL NaHCO; IZHEBEZMNZ 5 &, ZB(LRFE CO, BFAET S,

T a) ICEET ZUTFTOXEDZM [ = | 230 [ 7 | W ABED R EE /MU TS
QLETRD L, 7277L, TrE= LA F 2 NH," OBREELE S 10°  mol/lL, kDA A
K, % 1.00 x 107 (mol/L)’, log;p3 = 0.480, log;o7 =0.850 &3 3,

7K 100 mL 2 2.00 x 107 mol/L @ NaOH k¥ k% 20.0 mL Wi L7254, ZOKEED
pH % 2725, —F, BEKIC NaOH KEEZMZ = HBEEEX 5, T 21T, 2.00
1072 mol/L @ 7 & = 7 7K¥&#E 50.0 mL & 2.00 x 107 mol/L DIILT & = 7 L KEHK 50.0 mL
BRA LIRS 55, Z DAREHED pH i T Do Z DKEHKIZ 2.00 x 107 mol/L
> NaOH 7K¥&iE% 20.0 mL M L7234, A¥ERO pH i LB, 0L IR
WDBE, KELNTHEELMZ D Z LITX 5 pH BT,
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HARBRAKRT b U AICHERBRENA B L RGEBRET 5, ZOREEILERIEKTET,

T#Hb) 1B LT, FBHI Na,COs ZAVWTRESINDIH T AL LTY—FRRKT T ANH
b, Y—HRRTZAORRE LTHEERLDZKRD (@) 225 (d) OFIEH 1 2B, #iE
EROEESZOTHD, :

(@ X77A43—  (b) HEAEHE (o BFIR @ HFLUX

a2 FIZETDUTDORMWICEZ L

o Lo Kz kg (D) FeCly, A M % 7-%, BBRE THRLLTHE LA KEBKE &
aNVARIZARN, E— I —ICARTHIKIZE L, +oICKB L2, B 8ok
BWik%x 2 RKORREICR 72, RBREICENEHEEER, ~FV T 7=Fgk () 8HY 7L
EMAT-%OBRT & LCEEZRBDZKRD () b () OFNE 1 DRV, MEMOTZE%
OTH®,

RABAR AP T = FEE (D) Beh U U LR

Nz =% O+ Iz 7=t O+
(a) TERIIA Uy - TEBIIA L2
(b) WRIIA U2 HFELBRBEL S
(©) HELEPELS BRI I A LAz
(d) AR A& LS - HFREBRSLELS
(e) BEEBENELD R4 U
® BEEEBETS FRILBENAEL S
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M7 Tor7rDi5H0FEOREREY &HTLEa®w) X1 5FTanf FREFORE S
R, BAOFLAYOSTFRUEICET 5 U T OXEDZEM N IZAB
BUREEZEDRFE2HTET, 277, KOELEEAET % 1.85K « kg/mol, TIEEH R
=83 x 10° Pa* L/(mol - K), & FELEWKBEDOHE 1.00 gem®, KEBDOHEE 13.6 glem®, =
HERKE (1.01x10° Pa) OABHEOE S % 760 mm &+ 5, 2B, LFEELE U2 BEOBE
W EABROBREEIIEBETCEZZ2bD LTS,

FE1.00 % 10° OBOFLAMA1.00 g Z2ETe/kAK 100 mL 2E 25, ZOKEKED
R AU °CTHHID, ZD X5 RNSVBREEEZERICRET 5 2 &IXHEEET
D, —F, ZOKEBEDBEFEEL27°CIZBNT Pa Tdhd, Lizhio>T, RIZTR
THEBE L HAVCE LSS, TEOES h it mm X725, ZOWREZIIHEE X<
BETMETH D, 20X ICBSFLEDOSFEAECITBBEL AV ZFER LAV
b,

L&Y A
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FiBR i
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2. EHEFECTOHAMER R 1X, BREZG>THITADFIZANDTE,

3. AMDHHETRIEMFEIARNIL,

4. RERBASATR . ZORIEM F L2 COMERRICIZRE S BIVCRLAETEATHIL,
R OB, BRI RIS OB RGBS ITRBREEF IR LN L,

5. MREITT N THERRICEATHIL,

6. MRERBERFBIROILIITEEYA, AFKDES TLRTOMERABLIRELTFI,

7. FIBEIZ W TERIDNHAERL, BEETICETFEL T BREEHFICMLEDTL,

8. ZOREMFIXENLET,
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ROXEFEEFEAH. UToMw (M1~M5) &z L.

The simple apparatus for quantifying the soda geyser in a laboratory setting is shown schematically in Figure
A. In this study, we used carbonated soft drinks with artificial sweetener (leftmost side of Figure A), which
we refer to throughout as “soda”. The lid of a 64 oz wide-mouth plastic jar (middle of Figure A) was drilled

and fitted with plastic hose connectors on the inside and outside surfaces. a) O-rings were used to create an

airtight seal for the fittings to the lid surface. Figure B shows an expanded view of the caps and fittings on
the soda bottle and water reservoir. The output tube was directed into a 1 L beaker (ﬁgh@ost side of Figure
A) for measuring the volume change of the soda geyser. A length of tubing long enough to reach the bottom
of the jar was attached to the remaining barb on the interior side of the lid (the jar output). The 64 oz jar was
filled with water and the lid assembly was tightened to achieve an airtight seal. The hose barb was removed
on the inside of the cap with a razor blade, and this cap served as the connection to each soda bottle. A 3 1/2
in. galvanized nail was used to hold all v) initiator objects out of the soda until we were ready to begin the
experiment. Candies were threaded onto the nail and held by the nail head, whereas a small wire cage was
hung from the nail head for more complicated objects, such as the sugar cubes. Once loaded with the initiator,
the nail was slid into the soda cap connector from the inside and a Hoffman clamp was tightened onto it to
hold it while the cap was tightened onto each soda bottle. A soda bottle was opened gently, its cap was
completely removed, and the bottle cap containing the nail and initiator was tightened onto it. When
everything was secured, the hose clamp holding the nail was loosened, dropping the nail and initiator(é) into
the soda. CO, and soda were forced through the tubing into the water-filled plastic jar. The CO, pressurized
the headspace of the jar and forced the water (mixed with some soda) through the output tube into the

measurement beaker. ¢) Once most of the CO, was released, the pressure in the headspace equaled

atmospheric pressure, the volume of liquid pushed out into the measurement beaker was equal to the quantity

of headspace gained in both the soda bottle and the plastic jar, in other words, equal to the amount of CO,

that was released. ¢) From this volume, the number of moles and molecules of CO, were calculated using the

ideal gas law.

(3%#) quantify: EE{LT 3 geyser : fHI/IR schematically : BEB&HY i
carbonated : JREEZ &L oz: AV R in.: 4 F
galvanized : A A v ¥ initiator: FUCE BRI E S H D
threaded : A CIAEN 2 loaded : fHiATs
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R B B L B i B ”

(u

———

+—Hoffman clamp

« Nail to hold @
L= [

initiator

@ +«— soda cap
[ =

i)

(Adapted from “Quantifying the Soda Geyser” by Christopher J. Huber and Aaron M. Massari, Journal of

Chemical Education, 2014. —EFeq%)

(Adapted with permission from ’Quantifying the Soda Geyser’ by Christopher J. Huber, Aaron M.
Massari. Copyright © 2014 American Chemical Society.)
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THRES )2 FIERE X,

THREIE DD LI ICCODTFDOEAMEMBHEINSE D, ZOEICRERTEELLIEI, &
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(1) 1 HbFEAR BN S RO FEREBEARDREE 3 SZF, ThEh 1 {TTLUATRAL,
(2) H2FOMEHRAICB W TESDME L T2 EBE, 2 TUNTHRATL

(3) #BEEARD EFSHIEKERREIZGZDHEICOWT, HREDEZZ 3TUNTHAEL,

RH2 ROXERFHEA, LT/ (1) ~ () IZ& 2 X,

HUERC BB T, BB T BIOR KNS 5B DR ESIEITIC L > TRRBE D
WA B, B AR A ) GRER ) LR NG, MBS B A KESIE, BEDERIE
TREOEEIZHFHL . FOREKLEDOIREED 3 RBIZXEFHITA,

(1) HERADS A S5 B8 S0k, #EBRBS KB DT D8 S OMFFI25h, AEF 1 FTE

Z X, 7275, HIEROE &1 6.0x10% kg, H DE &L 7.3x102 kg, KEDOE &IT 2.0x100 kg, HiEK
LA LOEEET 4.0x108 m, KB LHIBREDOIEEET 1.5x10" m &L, HEOBELRTIE,

(2) B DEEA 2 BI) | DI DA I G 0 HE) MR E S AT bbb 5, 1 O HERRIT AL
OFE LR EINZHONWT, HRT-DEZ A 4 TN THBERE L,
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KOLEEFHD. LFOR (B 1~F4) 1KE5Z L.
KEROBREIMBREOERER TR L EELSNTWS, BERTHBBEIR JKBRE
RAH OB EE RIS B/AREN S HIRICRK LD TH S, = OBRAEDTRIERILAR DT
FHEREFPL TS ZEDRM SN TS, KBOTEMRIIABHD nARY ML EESTH
RBZEMTES, XL HEBEOTEER. HROMBE T ML E2EDEZRIOTER
. BOMRET Y MLVESDRERSOTEMEERLTNS.,

£ SiklELAEEDEELRMENEEE

HBHEA Hozk A
(i +~ > ML) B+~ > L)

Na  0.057 0.016 - 0.0017
Mg 1.07 1.25 1.12
Al 0.085 0.12 0.063
Si  1.000 1.000 1000
K 0.0038 0.0008 | 0.00010
Ca 0.061 0.084 0.093
Ti  0.0024 0.0016 | 0.0048
Cr 0014 0.0068 0.0035
Mn 0.010 0.0025 0.0031
Fe  0.90 0.15 0.24
Ni  0.049 0.0044 | .

1 FTHEEBICDOVWT, MNXEDIFZEACIIKEEABROMICELT 5. BEEURITHEET
ZERLABRBBRAMHOBREREL TS, NREBEZFECHEADSEBRINT NS —
HT BRIKZZIEVIENVHENT NS, ZOBVNOHERAIIDONT, HREOEX
% 3{TLAN TR R &,

B2 THEBHIIOVWT, AXT MLERMH2Z 2 fTURNTRARK.
B3 H&2R5&. HOIBAITHNTHEROMBE T MIVEGDEZEME Fe E NI IZZL W
ZENDMNS, Fe & Ni l3HIROMERRL TWSDTHSA, INHLUINDITR B

CREENTVBEEEIOLNTVNS, EQOXIRBTLRENEDS LVEZIIFENTVEINE
FNRDFEIZDWT, HRDEZZE ITUNTRRE,
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M1 ROXEZFA, LTOMWIEZ X
Rethink ot Bird Evolution
A newly described fossil is as old as the *“first bird.” Archaeoptervx, and represents a birdlike

dinosaur that might have specialized in running or wading instead of flying

wUne hundred and titty million years ago., a young. bantam-sized. bird-like dinosaur became

mired in a swamp in what 1s now southeastern China. and succumbed. Its fossilized remains.
unearthed in 2022 and named Fujianvenator prodigiosus. show it to be one ot the earliest bird-
like dinosaurs to date trom the Jurassic period. The researchers describe their discovery in a paper
published today in Nature.

“lhis 1s really a weird (¥ #7) amimal within the group of birds.” says Mark Loewen. a

palacontologist (&£ ¥ E) at the University of Utah.

The creature had oddly lanky (&5 ELY) legs and might have lacked the ability to fly. It also

doesn’t seem to conform (&9 5) to the accepted bird-evolution story. Although dinosaurs were

largely extinct by 66 million years ago, therapods (EREI%R). the three-clawed, hollow-boned group
that included Velociraptor and Tyrannosaurus rex, had started to evolve into today’s birds. Many
palacontologists consider the first bird to be a 150-million-year-old feathered dinosaur
called Archaeopteryx. fossils of which were found in Germany. But this study adds to mounting
evidence that by the time of Archacopteryx. dinosaurs had already diversified into different kinds
of birds, Loewen says.

Hailu You. a palaeontologist at the Chinese Academy of Sciences. says that in the Jurassic. bird-
like dinosaurs might have been occupving different ecological niches. “Early bird evolution is

complicated.” he savs.

Fujianvenator’s tossil lacks a head and a complete tail, but its body and limbs show a medley of

Fujianvenator prodigiosus, a bird-like dinosaur discovered
near Nanping in China, had unusually long legs and did not
seem equipped for flight (artist’s impression). Credit: Mr.
Chuang Zhao
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traits similar to those of other bird-like dinosaurs. such as the relative lengths of the fingers. and

details of the pelvis (&#) and vertebrae.

But it didn’t have many modifications that would contribute to flicht. For example. it had a

shortened shoulder blade and fingers more specialized for grabbing (2M&). (. Strangest of all are

the bird’s hyper-elongated hind legs (#%. in which the lower leg bone — the tibia (B&)— is

twice as long as the thigh bone (XE&®). Such long legs indicate a highly skilled runner, perhaps

similar to a roadrunner (Geococcyx spp.). says Bhart-Anjan Bhullar, a palaeontologist at Yale

Limversitv.

Alternatively, those stilts (&L \Bf) could have been used for wading (;###%#%<). In the area
where Fujianvenator was found, the researchers also uncovered a variety of swamp creatures,
which they call the Zhenghe fauna. These fossils included fish. turtles and other aquatic reptiles.
Swamps were a previously Uunknown habitat 1or early birds. 10 Know whether the bird's 1egginess
was an adaptation to swamp life or high-speed running. researchers would need to examine the
ends of its toes for signs of webbing — but those digits (FRZ®D¥E) are poorly preserved. Either

scenario 15 equally possible, the authors write.

The fact that the dinosaur was found at all was a stroke of luck. Researchers uncovered the fossil
at a site near Nanping in Fujian province. where no dinosaurs have been found before. And
examples of late-Jurassic bird-like dinosaurs are rare because their hollow bones are fragile and
preserve less well. Fossilization requires 1deal conditions such an absence of oxygen to prevent

decay — conditions that lakes or swamps can provide.
WEEBES Z LT NTH Y. Fujianvenator DFER IV o BEOELoMBEIcHEHTH
% . says Bhullar. “Even at their earliest stages, the closest fossil relatives of birds were

diversifying in interesting ways. 'I'here are many. many such things left to be discovered,™ he says.

“We've only scratched the surface of the anatomical and lifestyle diversity of these animals.”™

Nature DINOSAURS ‘Weird’ dinosaur prompts rethink of bird evolution.
https://www.scientificamerican .com/article/weird-dinosaur-prompts-rethink-of-bird-evolution/

© 2023 SCIENTIFIC AMERICAN. A DIVISION OF SPRINGER NATIIRE AMERICA. INC.
B — ERAE

(Used with permission of Springer Nature, from = Weird” dinosaur prompts rethink
of bird evolution’ ,by Jude Coleman, Nature Research 621, 7978, 2023; permission
conveyed through Copyright Clearance Center, Inc.)
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% <BREE>OMEME L EAOTEOM, BROAEE ) THATIEE W,

BT BHE RIRL VB
#HIRT D
IR L7

4. R—TOW#%, ERARFEHOEF/ZENS>ZH/ICIEH LB T ZS W, MERTFORFF
ZEAN S TN TLZEEI N,

b, fREIT, LTEHE Cr—TSRIIBAH) TRRAL, =R - FEEREEZFEHLT
JWirEH A,

6. MEZAM X 1BICOZ 1 DFOFMEDORIZ, ST RZBRELFUCZRIEESHZSEII-E0D
EHFHETEDLIDOIRRALTLKZEZT V. BRLUEVWHEORERMICHZBRILEBEZLALT
{EZWN,

1. fREZ, BT RERAR OREINLZEFCGEALTIZS N,

8. MEBKTRIY, TERK BE2TREPRLETOTHEER > TRWITERA.

AEE, THEMTF) RO TAEHM BRFBR- T EX N,
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SF 6 EE (2024 ) HIL K%
AOAR (REREK) TH

FRL RO
<HKHEBE1>

HSRGEILA4H
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E % 3 E ¥ B 15 R—
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DBENRHIULROEAEZ AW,

SR ESL : 8.3x10° Pa-L/(mol-K) MtEE . —273°C

TARH ROER : 6.0x10% /mol 777 %K 9.65x10* C/mol
JFFRE: H=10 Li=69 C=120 O0=160 Cl=355 K=391

1 | AERMOYHE ZMEEICER U -BERORKEICETS X (1) & 2880
HREOEKED LZREAS LEBROBRLSEIZETS X (1) 25AT, B1A5M
SITEZATL I,

(1) SURFEEEDEERERVRTENEZENAKTEEZIIRICERILEE WD, —
FIREIZBNT, REREBICH DM mE MEE) 1320omEICERORZEE
NG —7, MUSHHIARERNEOYHE 25 L ISR ORI E L D HIE< 2
%, ZOBBRZRIEBET LW, MBEEORIUE Py LEROHEKIE P IITRO L
SI2BARNH 5.

P= XP, — @
P (Pa) : IBIKDASKIE
X BREOEINHE
Py, (Pa) : WA DS

BIRELE, BEVIIETENDZTXRTORSOBYERE (mol) IZHT 24EED
3 OYERE (mol) DENIEDZETHD, BEOEIHFEXL, BHEOMERE N
(mol), FNEFEMEDIEOWEREZ n (mol) &5 5&,

N

x = — (D
N+n

EERIND,
HEEEBRTOEAWTSH S Py—P % AP TET &, MEBOKKT Py 12T 3 4P
oEIEE, RO, @£V

AP P,—P

B1



e, BIHEOEBIEEEZ M (g/mol) ELT, M, N, n ZRVWTZDHBEROEET
JVIBEE m (molkg) ZET &,
m = x 103 —®
TMHEBRIZBNWTEn K NTHBNS, n+tN =N EEMT2E,
AB®LD

n

ap = 7 |xP, = % P —®
ADX D
=[5 ]x10 —®
L7=oT
AP = km  (k: HHIEE) — @

CBEXD, FEHERIZBNTRE, RRERTOESVWIZOBRKOEREEIVBEICHL

FlTBENES,

1 Zei CHTIIEDXFERE N & n EHWT, 220 ZHTIZE
BXFEREN, n, M ZRWT, ZH CHTREIXFREM, m 2H
WTENZNEERI N,

B2 #FE/RKDERGEIX 60 °CT 2.0x10* Pa TH 5., 60 COKIRKIZOWTRDD
LBIEE k 2 BT LM TR, B 2D TEAIREI N,

M3 Z)a—Z180g &K 100 gIZaM L IZKEIK

EE—H—AIZ, YIO—Z045g %7K 100g 1T Fielsikois

WH LT KW E E—1—BIt AN, R10XS Al B
CEARTICE R TES, FENE 60 CIfi- 7;,32

o RO() BXURQ)IZEZRRI N, EEL, & ﬁwf@é ngﬁé
PARGENICHEIET 2 KAJDERIIEETHZ & K 100 g 7K 100 g
INTE, EBRPIZE—H—DDSKBEND S ND 1

ZEFBNWET S, i, FIO—ZDOEIVEEIL 180 g/mol £ T 5,
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(1) +4CHRAHER LTI LB B 5N Rok & E, BRAMML
TWBDFELSDE—H—DKEERN. %H4T5E—H—0DiE Z M5k
HBHA - BHSBATOTHARE N, 7=, HEIIM g ML TVBDM,
Z ORAEE AT L TR ERE W,

(2) (N)DEE, E—I—ADKBERDEZIEIL, 60 COMFZKDOEIEE L
LT Padib L TWBN, XOBLUR 2 TRD 7= HHIEE k O W
TEHEL, TOREZADET 2 TEE/L I,

(I) HERMEOWREES LZESLEBEKRTIE, BRABDREGREERD, Winb
SN ORI RIRIR C R IRIAD 28— ITRA L LT 5L, CORKEP. 1T

DWTHFOADNKDIL D, DOEKE Py IZDWTHREORXDNL DD,

P = x; P.*
P. (Pa) : BIRIZBIT B COEKE
Xe : WRPDOCOENHE (0Sx.=1)

P.* (Pa) : FEF/2¥lk C DZERUE

TRTODENGRIZBNWTIORZMWIZT LD RIBREBEBBRKREND ., 2T O
EPREE, P TEADOREZIRENUTNDIREE S L OREESDITITEBERKRICE
NADENERTDHOHDH 5,

ZITR, BREBKREARTIENTESLREC LBED DEEMIIOVNTEZ S
(B2, HDMEDODETENENDOEDDRTAKEE EINDROBEKRZER 3 1R
Lz, ZEHEIICOERE P EDDEKIE PLOMEEL TS, BEIIEIC IR
ENTnWbE9 5,

B1
162



ARJCE EBPEASE = LT Py PD*
EZDD 73 el
BAasdk 7

\ - ’I' D
WkCE | k7
i‘ﬂ&ﬁgD D \\ § 2 5 < e PC

E%% o /’a'
0 Xp 1
B 2 3

4 RICBNWTE2EZP LTS, EEPERTEHROMEEZ P*E P 2RV
XFEATEL, ZM ICHERE N, X NEEFODDENSERTH S,

P = ([T ]) Xxy, +P.* 0=x,=1)

5 WRTFDODDEINFHEN025DEELEIT1.0x10°Pa THo/z, ZTDEE, X
D5 Q) ITEAREIWV, EL, MEREAD ORKE Py X 1.8x10°Pa T
HdET 5,

(1) WIRITBYT 5 CORRIE Pe 13T Padd, TORBEEEHET L THERS
W,

(2)  PRRIAR C DRARKE P "1 Pa iy ZOEMEZERETF 2 i THZ RS
W,

(3) HRRCEEALDDRAGKEED TEMS B, BRI BLRKICSENS
CLDOYMEBKEROMBAKKILTEL, ZM BEOZEH

IcEERIWN,

(COmER) : (DOYER) = | 4 | : | # |

« F
Bl
163



2 | ROXE (1], (I) BXWY () 2FAT, B1HSMITEAIRZS N,

(1) BBRIEIETTENE SN, TORISOEILT IV E—HERR b
Ritd+HIE B I IFEERVERITIE, RO2D0ERICE>THRES., 1B,
LUR O X E TSI EOREBOEEBIEEDORIFIZED TR S,

1 DOERIX, RIYIN S ERMICEILT 5BONMIRINF—DELTHS. N
MBI F—E1, WEBEEMNEHL TWBES (ZhZ2REND) NHDLETXR
WF—, TROEEFHTRINF—CREIRNF—DORMOZETH D, — BRI
IXRNF=PRNENEEZDORIIZETH D, ZOELDBERETRONT LRI F—
PR T2HEIE, REIZLOHOIRINF—28E L TROMFITHE T 2D TH
BRIN &R0, REERMIKEYE D bEEITRDDT, KISIEERRICET L
T HIT, RONMIRIVF—DHEMT 5B, TOHOIRIF—2RDHN
BN SV AD D THRE N L2, ARDIR YL D BARLZEITE 5D TRISIE
ET LIz W,

©5 1 DOERIE, KW SERMICELTIRORDEMEDOENLTH 5. K
JINZE > TROBEMESNEMT 2B, TORIBIZEEMICET LTV &N
HM5NTVWD, HiZ, RIBIKE> TROIAMEIVHOTHHAITIE, FORIGITET
LiZ<W, 22T, ROEMESAEMTH2LET, @BEEN SHEN B, &
BN LRIEN (KAL) 7R EDREBEL, DS TV 2 D0WENE—IZELD
o2&t (JAEDRE, BEDOBEENDERIRE), MEFERIBIZBWTRGHE D
HERR DI T OENBA BB ETH 5.

HDRIBITBNWT, ERL 2 DDERDOBRNENIZEDE S BEITIE, KNI
WER0, BHENITETT S0, FRE3e<ETLEWIDOEEENERD, —H,
2DODEROHENENIZHDE S HAITIE, RISIAMERD, BROICETT S
NEINE, TORIBEHET2DDERDOEESNRKENNCI>THRES., &%
W, RISDETITH LT, KIS DRI R F—DEMNE X D858, ELix
DEMNEZ 5P LD KETNL, ZOXBITERMITITET Ln, hEiTh
XEHRENICHETT 5,
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i1 RO (7)) 25 ) &, TNTNTORORKGEDOHEA NS D D ERU
HTREDD. MEMZANS DDEFTELALRBREIN, B, TNSDORIED
B EEETROREIFALCTHDET 2,
(7) CgHg (R) + 50, (K) ——> 3CO, (K) + 4H,0 (K)
(4) NyO4 (K) ——> 2NO, ()
(7) Ny (&R) + 3Hy(K) ———> 2NH;3 (R)
(=) HO (& ——> H0 (&)

) LE) — L&)

K BOHMAD EEAHMEDECITK D RINDSHE

RIGDHE | BOHAD LM = 021k
A FEE Hm
B e B
& FEEL Wb
D Ve s

M2 LiCl () BEXULKCI (FE) D 25°CTDOKNDERBREITZNEN 37.1 k)/mol
BELUR—-172Kklmol TH 5, KO () BELXRQIZEZZX W,

(1) LiCl (B) BEXTKCI (BE) D 25°CTOAEREITIZTNTH 408.8 kI/mol B LN
4359kl/mol TH . ROBULEABERAD Q, & Q, 2R, KEVWHDEZEKRD
TGS | METEZARI N, 2B, aqdBELE L TOZEDKE, {LFXD
BITAH T 7z aq I3KIBIREET .

u(@)+%cb(ﬁ)+m LiClag + QukJ

KClag + QxkJ

K(@)+%Cb(%)+m

() KCl (B) OANDBMIILBKIETH D, HRMCETT 2, ZOMEE
TNEBT RV F—) BE TEME] &0 S@AZE LT 40~50 FRETHH
Lizan,
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(I |EVFILBICELA ) T LADRESITNT

NHELT U LTS (R 1) 2EoT05, # 0.0‘0*0,0
LU FILABLITELD Y T LADRBARENEN L ek
613 °CB X776 °CTHB7S, Wk F UL EHLH "0.‘0
U LB F L EEH UL = 6:4 DU 0.0‘0'0.0

BILTEUHE—-RIEEWIX, 450 CTIIRIMAE Lk &
2o Tn5, ZOMMBRLTWSE, IRrbbiAfEE
AR E &9 5.

VAR E 100.0 g & 450 °CiZfrs, BYUIRBMEOBEM X BIUVEMY 2HAL T
EMX EEMY EOMIC3.6VOEREEZNTLEZS, BEBX EIZIZUF T LBEK
(BIUR 181 °C) ANRIAL U THRKL, BWY LITIIERNGEE LU THRELE. &
EDOUFILOEEIIEMEE OBELD /NI NED, £RLUEYFTAAHM
WEIZENATLSSDT, INZHEBREEMIBTRNEIICLTEDZZLITLD
UFU LABENE SN, B, ZOBKSBOMICHELA Y U ARERET, £
Je VAR E IR DREZ R > T ET 2,

X1 LT b Y U LTS

M3 HEHI T LAEROBAET 1EYZ0 OERIIMN gD, TOREZEDEF
LHITEZIR I,

4 THREICBNWT, EMXBIUOERY OS5 —-FEHEM, &5 KRBT
H%. (7)BEMEBILN () RBBETEZSRIEZ, TNENET ) 2801
ZFURIBATEERE N,

Mo EERXEEMY EOMICS0AD—EEBHRMN2.0EMHNT-ETEE, Bon
5 F 7 LABAOYERIIM mol e TOREZANEF LT TEAR I,

= fifjss
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(I B M, KERUSESBTKBIKE Lz EEIZ, EORBERVABEEZRT
LONSHEMZRTHOETHRALBDDRH D, Fik, KITETRZWEILH TS,
B CBBEOKBRERIEL TBTDDDNH 5, EAWE, BTV =T A3
PEER Y EIE N, iR E BRI E DURL TS, Fe, BT 1 RITHER
TRIEEAEDESCHERIIN LU TERETH DD, o 7 vbKkFEE (7 v {bKEDKE
) SRS LTET %,

16 T#ER (@) ICBEL T, FO(7) 55 ) IRTEEY 0.1 mol 27K 1 LIZEEMN
U, BoNKBKED pH 2Nz & E, pHORBENDHD, 2FHITEND
DBLUIBHIZENWSDETO (7) 05 (F) OFNSFNENRY, TN5D
il Z pH AMEWIRIZ, NS HIZFIRE LRI N,

(7)BaO  (1)SO, (U)Na,0O (xT)P,0,, (F)CO,

P17 FHREE (D) ICBAL T, ROKIG (1) BEDQ2) D1 F > KERERWEZERIER
EETNTNEEZRIN,
(1) BRAETINVIZDULEHEEE DR
@) BAETIVIZU L EKELT b U D LKERE DRI

B8 THE () TREIAKIGDAA R EeaERWEER G E2EE/L I,

= 1] =
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3| KO ML CEARIN, BERPRFRERTOER (%) 2R 5
NEHEITE, @D BXY W) KhboTHREREN,
H,C C

j
B

H2C_CH2 CH3 H

g

M1 R#ER CHOH TEEINS VI I- I OWERER | 1TRT, ZNS5DOHT,
TOFREN) NS ) DFELXITETIEESLTIVI—ILE A DS D OFMEED,
ZTORFEMEMTEZRIN, BB, TNTNOLRBIZBVT, BT 1 D&
TR 5 7x by,

CHs,
A CH3—CH,—CH,—CH,—OH B CH;—CH,—CH—OH

CHj; ?Hs
C CH;—CH—CH,—OH D CH;—C—OH
CH,
X1

(1) BREREMEOC—7OLBNY D LKEREMAREBCHNIIMBATZE, 2%
ERTDHT IV~

2) MBRREOCZI7OLBRA VD LKBEREZMATEONTMIAT DL, IR
BZzERT 57 IIVa—)b

() BEEZMATMEL, S FHBRKRIGZREISETHELSTIVT N, TF)
BEEFERWIIVT > OATHZTIa—)

@) IUFREKEBILT M) TLKBREMATRIGEES &, CHi BNEEAKY
D1DELTHELBATZ NI

- 12 -

168

Bl



2 RNECORIBIZET2ROXEZHRAT, FTO )5 Q) ITEARI N,

N ICEmE S BNBZINMA T 60 CTRIEIEDE, KLOBENHL
KIZE TR WEAD SR EEDOWRETH 2] A WERT S, £, oot
SRR E ORETIE, ARBEON Y Z)V R b 5, bl s LT
Lgk () ZHNT, ROV EEREESE D E, 70O Y URERT %,
N5 300G 7 R AEEN S,

—7%, ENREBRLENGR Y EELERBE®DE, [ B VR
5, ¥, NVCEASPZ N REEMEE L TENENFEAREER
EERDE, BIMEAEY CH, WERT 2. ZN5 2 D0RKIE] 1 RIS
Hans,

(0 zt A JBE B cAslbamzEfEcEERI N,

@ Z 7 L] 1 cAzBRb#EYAEDE, FOROHHSBALTE
SRAN=R AN

e e £ 5 1% HE i

(3) TEE (2 ODRIBSDILZERIEREZEER IV, TOB, FEBRAEYIIHESX
TEE23 0,

_13_
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M3 sunoR ¥, Jz/)—l BEBBRBIVTY 28DV IFINI—F
VB C B3RO0 — MZA->TWS, ZOBKRC NS, THENROEEY (1)
EQDOAZFELIZN, WTNDOHEAS, TO (V) ZEBOBELLTHFSZ &
L, TNLRNATD TRTOEEZ, TO FRE oo (7)) 05 (F) oFn
S5BEAUT, TOBIEOEEFZENSAICRSZFIR LIRS N, 728, () KX0§E
ZITO®BEIR, (D TR2ZD, ) TEIDTHS,

() y=uy> 2 7x /=)

(#1F)

(V) Wl CICHBRZMATIRVIEY, 2ELETEZRLET,

(T) ¥ CIZBRAKFT DU T LKBEREZMATRVEY, 7BLEZTEEZR
Liid

() TRZHRLUELU TE- 2 EREIZ, KEALT N D LKBREMATRD IR
¥, SELETEZRLET,

() MUK LA TEZHOHMKRO— MZAND. THICHER ZMA TR
Lk, PIFIVI—FTIINEMATRVEY, SBELZTREZRLULT,

(F) WLHELZTEZROMKRD— MIANS. ZIUTKERET MU LAKE
WEMATHERIIL 2R, PTFINI—TIIVEMATRVEY, 28U
NEZRUHT.

(iR D#E:AE) {l

(7) PEZRLHELTEEEEEZ TS XOTBL, BEEZAFRIE TR,

- 14 -
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B4 ROBEINEZRE ()06 @) 2723 68ELEMDOI S, AERERETZ |
BHHOHDODOBEREZTNTN 1 DT OEZL IV, AFRFBR I *HIZ A
7,

() HFRCH, b5 IHEDRELEALTVEREE LESD T >
(2 HTRCHL0 EHOT—F)L

8 2 THCHO ZHEMERMHE UHEOREFNSRIBREL 26D7 b

o
@) 4FRCHO, 25Dk ROF @
5 K, A%, BROBDSERINIEEEAN X ITONTH>RER 1A
EB 3 OXEETS, () BLOQ ICEXRI N,

EBR1 LAV XIHTFRE20UTOIZATINTH S, {LEH X 71.0mg Z5%4L
RSB/ E 25, —BLKTE 176.0 mg & 7K 63.0 mg DANE SN/,

KB L LEY X Z2KE{LT N D LATEEITMAKS AL, FIEEZNZ TEMY
W25 &E, WIVAREBEY EELHETINI-INZOANESNT, HIVERY
Y DHFRZRIELEZEZA 720 ThHhol=,

EEI3 FBLHET7INI=INZ2IEIT—RFENALARIRZRERBNS T,
(1) LB X DRFREEERI N,

(2) LY X OEEzEER 3N,

= K
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1| M1okdiz, ZEOH S WHBENH O, MAZTEZ DO EEEE CHEET

HTENTEDRITIEO>TWD, BE L OES THUOHEA LIRWEBEO—iIZ
HEm O/NRZ IO M, thinz HROENCZRD SNCEBIZEK ZERT
ZDHEDITIO I 7z, /MR & P & DR D& I BEEAR AN 1, BIEERGREIX
W ThHO, BEMHELOMIZEZENIETZS NN, ABIIHEEEEADI L
MTE, MEREHBOEEOMOAE (HEM) 2o &9 25, MBRmE AR
DEOZRZFR 0 ELT, KELFMIZ x i, ENZREIZZT > TRA y il
2LD. BEEIMABONEZE EDHICHELRZVWDDEL, yEIEBNRTAE
260 ELTHROHZ ENS R TRIEFHID ZIEOAELT S, EHORES
ZgLl, ZIEHIEHEATELDDET S, AREIS DTV EZHANWTET,

RO 1~ 8 ITEZ K. BEL, BRET TR, ZAHCHEOHBELR
.

¥ [EL R

X1

MEATIEE, ENMEEOREIZ g L TEHEL TV MEL, mIEMICHEENSETIVZIEME L TR,
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@D@K,H%@@%ﬁ%¢=§&bkoH%MEELT@EWQ

M1 M20X5, MikE 6 =1r OREOMEN S BMIIRTE, M
RAMBOETD SMND 2 L <EB L. 0 =1in QREOKEEEHE

T2 EETNEDPBENEZTLNOREESSZ, m, g, LDSLERD
DERANTERYE, Tk, TOHOMEZEEA L.

X 2

B2 18] /NS WAEDIEN S /INMMEZENMIZR L EE, /MK
MABDREIZZS Tx=0, y=£DREHLIZ, £ITHXRXTHH/NS R
TWETIRBI L7z, 2O &EE, INYIRICIEZZS < IWNETCHITRS Z EERL,
REOART R w EFAYT 2, m, g, £0SRERHODEHWVWTEY.

7B, HRVETHNTAE aiIZDWT, |al DT/ INnEZIZRD DI
A sina stana=a, cosa=1ZHNL,
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KIZ, MBEZKEZLTHEAZ =0 & L7z, FBIZEELL TWARWN,

M3 /INkZE, BOS HEZTRNESICL Tx Bl LD x = £ OFLEITENMNT
BWiz., ZO®%, ABOEHZEMA e ZW-o<DRESLTVE, HEAN
Qo RO T EZIT/MIRIZT RO IZ LTz, BIEEEBRE uZE, m, g, ¢,
EMENERDDZEHNWTER,

M4 NpESTROZULER, FROBESAL o Ko, TO%, 1M
#10 (056 <Z) DABEOREZIIUD TEBT SHR D, MyfkO#S
vZ&%, m, g, @o, 0, L, ! DEKELRHBODEHWNWTEY.

M5 /KR, xBENEICEDIERL, brdEyibtoy=¢TEIEL
7o W%, m, g, o, LDNEBERHDEHNTER,

ZO%, MBESSITETTHEAE ¢ (0o <o <) TEEL, IMkz
A x Bl ED x = £ OALEIZEFNICENTZ,

6 /IRIEIEHL, 6= —E DAEDMBEEXRTI N> Ttk L7z, TDIE,

INgREERIE LR AZ %, B3, MoDOEEZHAWVWTRE., B, HE
ThhiIV3> 17 2HNnE,

B1
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R3O&SI, MiESSIHITHEAE ¢, (0 <9, <3) THEEL, M
& 0 OIEOMEIZH 2 OFM T ITHARTH 4 MR R Tl & 2 /o
THEES B, €%, Mikz o (0<0<2) DMEDREBITHNITES &,
NI EETND A5 0, (0< 8, <3) DAEDMBEFLELT, x
MRS T8 B T & 73 < NS TRIRIUB TIEB) L 72

X 3
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M7  /NDHED 6, D STU/NRARE A0 T2V IRNTZ 6, + A0 DAEDIEIZH D
EE, IMNUMKITIE TS KEH EHEZE OGO OERA MDD F
Z,m, g, @, 6, £, W, MODSKERHDZEHWTEYE, 7L,
ST OO AR DS DEDMEX, 6 DRELRBRBIMELT 5,

M8 K4DXDIZ, NIEINEET HHIMED 0, DAEDMNEBEZER O EL
T, MIZZE>TODKRELRBMAZTEZEELTX EBEEZESE, MMk
XN -AU>0)DE ADHEEZEHL Tz, ZITARLIIHEXRT TS
INEDNDTr, ZDEEDsing, &, m, g, ¢, £, W DEBERHDEH
WTEYE., £, MIEOEFHORMT &, HA OITBT5/MIMEDOES
VZ, m, g, @, 6y, £, u', ADSKHBERHDEHANTER,
BETHNEL, AEaIlZDWT |a|l BT0/NEWnE XTI DEMK
singstana=a, cosa=1BEYL, AZa, BIZDODVTOREKER
sin(a + B) = sinacosf + cosasinf Z &,

4% oD iy

B 4
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Bl1DXDIiZ, mEkT A 288 () TERL®KE R TETHM
EHIFTC, ¥—7 v MCERSELEBENH S, BB IIEEZHTICHD, #ERT
ATEENm, BEXENq@>0) ThHb,

XU, RIEBRTF A TFETHROECEROMBEIZEIELTHY, BAEN
V TH5FTBIRE O—$EBSE N S HERIN 221 TEE L, BARD /NS 725700
SHEIO NS VWES v THINENS, 20%, —UOES LOEAEOE
LU EBE B O—HREEOmBO—LowE p TACEEICAKL, —#K
MBICXoTEITAHRZABE 6 72T o N, B s HoRBOANITHTY —
y MZRPNo THEET S, BT A OFEENL, KiAIZZE o ZFHOAIZHR
EINTWD,

SEATRAR I, MR DK & S ITHARTHR d B+ & <, BIROAR B+ /hE
W, £, EAROEO—H#EEIX, #ES ToBidz<, i LagEgo
HEHEETES, 51, BHREBIES, FITMiR & RS OB TD
=4y NOBRDOFEBIIEETELZ2HDET S, 7—n > OERO HAlERK
koL, BBEINTIAMBIRNF—ORELZERELT S,

RO 1~ 7ICEZL. RER, #BRZT TR, EXHCFHEDERE bR
.

FATHAR

BRI T A
m q v

5 —4 sy k
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M1 MERTAO, HrBikMIIBTLMEEOREZa%, m, q, V, d
ZHWTERE,

12 MRONHSFHENZEROWENTADESvE, m, q, VEZHNL
TEHE.

M3 —HREEICL > THERT A 1, K1 OXDITHETAMZAE 6 72 il
Tonrz.

() WEOMEZEEZX.

(b) WREEB%#, m, q, v, L, 0 ZHWTEH,

(c) BIGOBRIELILZIBLEAEI DDLU, MEBRITADRD s S
HWEEHTAEI NR/MEE EDEZORKEEE Bpyn &, m, q, v, L
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1] ®RO (1), () OXEESHES, UTOM (1) ~ (6) KB X
;O

(I) Z2ToRBHREIEHREREFEINLZ2BEHE2F-TRD, N0 H
DEEEPERERNBICH 25 RN DNA BEFNZ2RHT 2L, #A
MEID. TOHKR, RENDNARB > THAMICESTL TV, BE
hKfF D DNA RURAT—FRHFLVWX LA FRZEHFOHICHEKT 2
ZETRYXIV VA FREEHMETI®ESZ, LML, ZOBRBIEI TS~
—EMENSIEWX I LA FRERRTNIEZBES RN, FEAEDE
MTZIOTIA4Y—FEWI1EA80[ 7 [tH 3.

RIZDNA RY AT —ENTITAT—0O PRMWITXZ LAF R 2A0
LTWE, DNADHEHZHEBOBHNE T ITH5FETHLVWHITMEZ KT
5., TDBRTIAR—EDMINTZOIHMALIZ DNABNFHIME N, B X
N7- DNAWFIIH OMEOME THEINS., 2B, DNA KUY AT —
TE5=>3FMIZTX I VA FREEMETLHIENTED, T2 T,
DNA D 2AKHD S5 —HOHEMBEIL, DNAWIFE E T TW < HMIZ, #k
WICHEHEBHBEL TV, Zo#E] 1 BEmER,

B~ HOHFMHARYERME I LIAHLEHZMETEZ R W, £ I T,DNA
MEETT, DE2BE 1 XEOTE2NELBRDZE, TIAI—NERE
N7, DNARY X5 —HEA, DNA DIF E T TW < AH &4 M H
AEEHEL TDNADOKIF 2D 5. TEEMAR] v JtwsBER
EXoT, TNkl EohiMng, Zokdi, iAo
SNBSS FAHEBICHBEINTHLLLTEA#Z T P>, DNA
BRoBBTOI N3 T MOoWAR, RRECBEARALT + |
EENnTW 5,

(I) SEBR=ET DNA 2NV ERFRIEZEBLEZDT 2201213,
DNARSDOIE -2 REXEGERT 5 LN BEITIRD. T O DNA D
BHEMZ PCRIEE WS, COHEDOERKIBNEEMIIUTOO~B®TH
%,
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FRLE L TH< 2 K£8 DNA
HMBXNRE/ZZ DNARIIOWM KRG ICHMBHNLZ 2D 51 < —
4BBEOX I VAF R
@DNARY X5 —+¥
) BB & & b IRV pH B MK T B 70 0 B
PCREDCHEBBIZLTO (i) ~ (ii) 280K,
(1) KRBEGWELN I Clam#hd 5,
(ii)  XRIZK 60 CITIREZ T 5,
(i) KRIZK 72 CITT 5,
INLZBORTIET, HNET S DNA Wi eBIETSHZ &N TE
%, |
M (1) LtamoxEzED| 7 M F c@EYnBEacrmATL.
il (2) DNADERAFAEBICEFUTOIDOEHMNBZZLSN TV,
K1 HED2AXHEHDNABEDOEERY, Hiz/2 2 K8 DNANTE
% R 17 1) 4 B
Rt 2 HELED2AHDNADENTNOHEZHFMELT, ik L
FFRENEGR SN LRENER
R 3 HED2AKEHDNARBTMHEN, BED DNASEH L W\ DNA 8
WIBET 5 2 A DNANTESHNBMER
AVIVI ZEXRT —INVIZ 1958 FICTROEDIBRERETT - /=,
@ KBBEIC 'PNH4Cl 2REHELTEHE XD E, "N RBRIHEE
FOEWDNANTE S,
@ KBEHOEZEMFZIEAENIZBENDS/ZEIZ AT, “NHLCI
EEUOBMIIBLTKRKBHEEISIIHBEIE .,
@ 1, 2MEHHEEFEOERLZENS DNA ZHE L, LSS
Ko TZEDODHEZHRANE,
CORKBDPLEDXIIBHMRNMET, EORANELWI EREHT N
DB, STLMTHIE X,
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M (3) (I) TR PCREZHAWT, 1500 HHE X D DNA HTDHIZ
F1ET % DNA HE 2, 794 ~Y—A T 54 —B Z2HWVWTHIET S
TERLE. 794 —AD SKMIISHF R L /25 DNA O 250 FHHE A Ml
2, 794 —B DO SKmIIHER L7722 DNA D 150 HEAMICHEE T
5, TODNAZDZFZPCRIETnHIBIBEIEAZS, 1100 EREGN SRS
HE&ET % 2A8O DNA BHBIIEBHITEIMABTSNSEHN, n TEH,

il (4) BEBEDODPCRIETHWDE T IA4AY—E20EBEELINTWS,
F208BEX0ADRTETDH, ETETTCHVITARVOMN, 2FUANTHHA
T X,

M (5) PCRIETHWADTFTHEIE (a) ODDNARY AT —FIT— R EEEL
HEDODEIDBRETRBZSTWNS D, 1T THEHT X,

fl (6) DNAODOHEWNTHA(TTFZY) E&T(FIV) oEG (VY=
) EC(UhvY) OHMTREELSDOHED, EOVISEHBETRHRWVOD
N, 2T UNTHBE L.
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2] RO (1)~ () OXEEHES, UTOM (1) ~
(5) ICEX &,

(1) HHARHERTEZREOHMENS TETWS., i oM
FRBEIZIET I IAT END IHEBEAMNHICER > Z##END E
9 CWD., YINIRATFCREIA L TA IR T 2F T
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N7 OFTA4TAFOMBHRBOEHTINET 5. 5
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(M) MHNMEIXIKRED ATP Z2H&E T 5. LN o T, UM%
TEHEOCRATPZ@MAL BTN E RS20, TOREXHNLRY
BRBRBIZELEIAOLNTVLIEIRXNLF Y CVBILAWT
bo| v [ths. [ v RIBEro@mEc T |y, h
iZfE 5> T ADP Y ATP 272 5,

BROGMEEILTOI NI -2 EROAH[ + |ELTAR
KEATWS, EHRICEITEMBEELTY FLFTY COERICEK
o[ * |[osHmaEs, FIVI—XEELD, FIaI— XM
BRICXVDENECVRBIZAOMEIN, TOBET 1 HF0r)Va
—AHD 25FD ATP 23,

DEORBIEIBREZLEELELARAVWED, BERKOZ L W
BRAAINS. ATP KB I3XESCHLTH 22, ERMTHBL,
| = o[ h [MamicE®T s, [ H EmpcimL,
FICEINTHRT IV aA—-AZEKREIN5,

EBFIILHEOMMEBERB B I 2NEOHRBEICLIVHA
OMmMEHENABL, BFOHRBDHEMIT 2. ZO0X5KFH4TIR
EINECRIIMBNSEEOINICRYUTIZAD, J T BEME
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M (2) THEHE (a) ThORZ OB ANITALT I EERT S
E, EOXIBENREZD, TIVFT4TAMEIF Y
T A TACINOMABERNEBINSOD, 4 TUNTHMA
¥ L.

B (3) HAIZINHBEOTINIXATOESEZLEXT, BEHhEWS
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BT 22 mOKOBEARZEZET (2274053 AXA2MET S
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B 1

fl (4) WV DAL SBEOHMAEMWRNET B85 20 mm #
N ARES mm@inNzBRZ1IEBAETHHBELEZEZS, A
RTERBENAS 6.3 S URKIZ, B RORBETIIRBEMNS 8.4
SRUPRBRCHAOHEINENRLERINZ, COMRICBITIHE
DEEEE (m/B) Z2NEE2MZNEAALTEZ L.
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M (5) MEROBEBFBERIIBWT ATP "D 6N35 LA &L
TOF—TU—REZIXRTHEALT, STURNTHHAT XK.
e O B
ThaRYY, MUY I R, KE, EF, ATP 8RB E,
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2SS -VREOMEDAEELFET D, IO L TEESIhEY
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YRV Y L EHIERATRESSELLAYIT, MEEE
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HBTERWD, ZhzMBEOMBEO 70752 b (il
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FPAREALTS, 725 VPOoFHEIHEINA W,

(I) BEHFEBIF—FIoEHA MMM REoTHEBEEZN
TWd, BFEHCEALTRUTOO~ODOERBERNES N
TWn3,

@ BEFZUYKRTAE, YDOWZEHEWRHELNREZBEBIT S,

@ BEIFoYovOA—FI > 2525E, HFESNKERHX
N, fFoREEINHEINS,

® MHEHFURE, MFTEEL—FLUE5ILE81T, EHHF
EHEIERFEINT, MFEIREZBBT 5.

@ BEHFZURLALTH, T—F 0 BEBHZHE
TEOEYEEZ2EIIHEZASE, TNXOTFMNOMEITREZBA
T35,

® HEFEYBRLELSTH, Y1 IV 2EEMFICSX
&, MIFRIREZRIBT S,
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g LR 4 [ kvEWEEERBRINIEMIZEH
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2) BFNRKRIRTHBZIED2DDEFRIIDONT, 2T7URNTHH
=
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(4) (I) OFEBRER»S, BEFEBZIEDOLS>5RB LA TR
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LR OFEE 2023 422 H 8 HfF1F D CNN = =2 — R |Z## S 4172 [The earthquake in Turkey is one of
the deadliest this century. Here’s why | SIS NT-FLFHF TH D, ZOELZFHA TEMIZEZ LIV,
More than 12,000 people have been reported killed and tens of thousands of others | More than 12,000 people :
injured by the devastating earthquake that rocked Turkey and Syria on Monday. HOREIITIX 73,000 AL
Thousands of buildings collapsed in the two nations and aid agencies are warning of | ED¥E L 72~ 7=
“catastrophic” repercussions in northwest Syria, where millions of vulnerable and
displaced people were already relying on humanitarian support.
Massive rescue efforts are underway with the global community offering assistance in
search and recovery operations. Meanwhile agencies have warned that fatalities from the | fatalities : FE 1%
disaster could climb significantly higher.

Here’s what we know about the quake and why it was so deadly.

Where did the earthquake hit?

One of the most powerful earthquakes to hit the region in a century rocked residents
from their slumber in the early hours of Monday morning around 4 a.m. The quake struck | slumber : & ¥
23 kilometers (14.2 miles) east of Nurdagi, in Turkey’s Gaziantep province, at a depth of | Nurdagi : #14,
24.1 kilometers (14.9 miles), the United States Geological Survey (USGS) said. Gaziantep : h/L =2 3:F0[E
e SR 0D IR

(DA series of aftershocks reverberated through the region in the immediate hours after | reverberate : 2% i 5

the initial incident. A magnitude 6.7 aftershock followed 11 minutes after the first quake

hit, but the largest temblor, which measured 7.5 in magnitude, struck about nine hours | temblor : H15E

later at 1:24 p.m., according to the USGS.

That 7.5 magnitude aftershock, which struck around 95 kilometers (59 miles) north of
the initial quake, is the strongest of more than 100 aftershocks that have been recorded so

far.

(@Rescuers are now racing against time and the elements to pull survivors out from

under debris on both sides of the border. More than 5,700 buildings in Turkey have | debris : L%

collapsed, according to the country’s disaster agency.

Monday’s quake was also one of the strongest that Turkey has experienced in the last
century — a 7.8 magnitude quake hit the east of the country in 1939, which resulted in
more than 30,000 deaths, according to the USGS.

Why was this one so deadly?
(@A number of factors have contributed to making this earthquake so lethal. One of

them is the time of day it occurred. With the quake hitting early in the morning, many

people were in their beds when it happened, and are now trapped under the rubble of their | rubble : FLff
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homes.
Additionally, with a cold and wet weather system moving through the region, poor
conditions have made reaching affected areas trickier, and rescue and recovery efforts on

both sides of the border significantly more challenging once teams have arrived.

Temperatures are already bitterly low, but on Wednesday were expected to plummet
several degrees below zero. An area of low pressure currently hangs over Turkey and
Syria. As that moves off, this will bring “significantly colder air” down from central

Turkey, according to CNN’s senior meteorologist Britley Ritz.

It was forecast to be -4 degrees Celsius (24.8 degrees Fahrenheit) in Gaziantep and -2
degrees in Aleppo on Wednesday morning. On Thursday, the forecast falls further to -6

degrees and -4 degrees respectively.

With scattered showers and snow in the region set to continue, the elements are putting
the lives of those trapped underneath the rubble — who have already gone days without
food and water — at risk of hypothermia. Meanwhile, officials have asked residents to

leave buildings for their own safety amid concerns of more aftershocks.

Why have so many buildings toppled?

With so much damage in both countries, many are starting to ask questions about (Dthe

role that local building infrastructure might have played in the tragedy.

“The thing that strikes mostly are the type of collapses — what we call the pancake
collapse — which is the type of collapse that we engineers don’t like to see,” said Mustafa
Erdik, a professor of earthquake engineering at Bogazici University in Istanbul. “In such
collapses, it’s difficult — as you can see — and a very tragic to save lives. It makes the

operation of the search and rescue teams very difficult.”

Erdik told CNN the images of widespread destruction and debris indicates “that there
are highly variable qualities of designs and construction.” He says the type of structural
failures following an earthquake are usually partial collapses. “Total collapses are

something you always try to avoid both in codes and the actual design,” he added.

USGS structural engineer Kishor Jaiswal told CNN Tuesday that Turkey has
experienced significant earthquakes in the past, including a quake in 1999 which hit
southwest Turkey and killed more than 14,000 people. Because of this, he said, many
parts of Turkey have regional building regulations to ensure construction projects can
withstand these types of events.

-5-
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But not all buildings have been built according to &the modern Turkish seismic

standard, Jaiswal said. Deficiencies in the design and construction, especially in older

buildings, mean that many buildings could not withstand the severity of the shocks.

“If you are not designing these structures for the seismic intensity that they may face in

their design life, these structures may not perform well,” said Jaiswal.

Erdik also said he believed many of the buildings that have collapsed were likely “built
pre-1999 or ... with older codes.” He added there also would have been instances where

some buildings didn’t conform to code.

“The codes are very modern in Turkey, very similar to US codes, but again, the codes
conformity is an issue that we’ve tried to tackle with legal and administrative procedures.”
he explained. “We have the permits from municipalities and controls for design, controls

for construction. But then again, there are things that are lacking.”

Hi#f : Cable News Network: Updated Wed February 8, 2023 (—#ik %)

seismic standard : 7= 5L

e

municipalities : #17 H R
(LS

(Reprinted from “The earthquake in Turkey is one of the deadliest this century. Here’s why” by Lauren Said-Moorhouse.From
CNN.com. © 2023 Cable News Network. A Warner Bros. Discovery Company. All rights reserved. Used under license.)
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LLF O3S & B A CHICE 2 2 S0,
To create is human. For the past 300,000 years we’ve been unique in our ability to make
art, cuisine, manifestos, societies: to envision and craft something new where there was

nothing before.

Now we have (Dcompany. While you’re reading this sentence, artificial intelligence
(AI) programs are painting cosmic portraits, responding to emails, preparing tax returns,
and recording metal songs. They’re writing pitch decks, debugging code, sketching
architectural blueprints, and providing health advice.

Artificial intelligence has already had a pervasive impact on our lives. Als are used to
price medicine and houses, assemble cars, determine what ads we see on social media.
But @generative Al, a category of system that can be prompted to create wholly novel

content, is much newer.

This shift marks the most important technological breakthrough since social media.
Generative Al tools have been adopted ravenously in recent months by a curious,
astounded public, thanks to programs like ChatGPT, which responds coherently (but not
always accurately) to virtually any query, and Dall-E, which allows you to conjure any
image you dream up. In January, ChatGPT reached 100 million monthly users, a faster
rate of adoption than Instagram or TikTok. Hundreds of similarly astonishing generative
Als are clamoring for adoption like Midjourney to Stable Diffusion to GitHub’s Copilot,

which allows you to turn simple instructions into computer code.

Proponents believe this is just the beginning: that generative Al will reorient the way we
work and engage with the world, unlock creativity and scientific discoveries, and allow
humanity to achieve previously unimaginable feats. Forecasters at PwC predict that Al

could boost the global economy by over $15 trillion by 2030.

This frenzy appeared to catch off guard even the tech companies that have invested
billions of dollars in Al—and has spurred an intense arms race in Silicon Valley. In a
matter of weeks, Microsoft and Alphabet-owned Google have shifted their entire
corporate strategies in order to seize control of what they believe will become a new
infrastructure layer of the economy. Microsoft is investing $10 billion in OpenAl, creator
of ChatGPT and Dall-E, and announced plans to integrate generative Al into its Office
software and search engine, Bing. Google declared a “code red” corporate emergency in
response to the success of ChatGPT and rushed its own search-oriented chatbot, Bard, to
market. “A race starts today,” Microsoft CEO Satya Nadella said Feb. 7, throwing down

the gauntlet at Google’s door. “We’re going to move, and move fast.”

-7 -
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Wall Street has responded with similar fervor, with analysts upgrading the stocks of
companies that mention Al in their plans and punishing those with shaky Al-product
rollouts. While the technology is real, a financial bubble is expanding around it rapidly,
with investors betting big that generative Al could be as market shaking as Microsoft

Windows 95 or the first iPhone.

But this frantic gold rush could also prove catastrophic. As companies hurry to improve
the tech and profit from the boom, research about keeping these tools safe is taking a back
seat. In a winner-takes-all battle for power, Big Tech and their venture-capitalist backers
risk repeating past mistakes, including social media’s cardinal sin: prioritizing growth
over safety. While there are many potentially utopian aspects of these new technologies,
even tools designed for good can have unforeseen and devastating consequences. This is
the story of how the gold rush began—and what history tells us about what could happen

next.

In fact, generative Al knows the problems of social media all too well. Al-research labs
have kept versions of these tools behind closed doors for several years, while they studied
their potential dangers, from misinformation and hate speech to the unwitting creation of
snowballing geopolitical crises.

That conservatism stemmed in part from the unpredictability of the neural network, the
computing paradigm that modern Al is based on, which is inspired by the human brain.
Instead of the traditional approach to computer programming, which relies on precise sets

of instructions yielding predictable results, (3 neural networks effectively teach

themselves to spot patterns in data. The more data and computing power these networks

are fed, the more capable they tend to become.

In the early 2010s, Silicon Valley woke up to the idea that neural networks were a far
more promising route to powerful Al than old-school programming. But the early Als
were painfully susceptible to parroting the biases in their training data: spitting out
misinformation and hate speech. When Microsoft unveiled its chatbot Tay in 2016, it took
less than 24 hours for it to tweet “Hitler was right I hate the jews” and that feminists
should “all die and burn in hell.” OpenAl’s 2020 predecessor to ChatGPT exhibited

similar levels of racism and misogyny.

The Al boom really began to take off around 2020, turbocharged by several crucial
breakthroughs in neural-network design, the growing availability of data, and the
willingness of tech companies to pay for gargantuan levels of computing power. But the

weak spots remained, and (@the history of embarrassing Al stumbles made many

companies, including Google, Meta, and OpenAl, mostly reluctant to publicly release
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their cutting-edge models. In April 2022, OpenAl announced Dall-E, a text-to-image Al | cutting-edge : FHTHL.O
model that could generate photorealistic imagery. But it initially restricted the release to
a waitlist of “trusted” users, whose usage would, OpenAl said, help it to “understand and

address the biases that Dall-E has inherited from its training data.”

tHH . The Al Arms Race Is Changing Everything. TIME 2023. (—#5c&%)
(Reprinted from “The Al Arms Race Is Changing Everything” by Andrew R. Chow, Billy Perrigo.
From TIME. © 2023 TIME USA LLC.. All rights reserved. Used under license.)
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In 1974, Nobel Laureates Sherwood Rowland and Mario Molina predicted that the
increasing use of chlorofluorocarbons (CFCs) in foam insulation, refrigeration, and
aerosols including metered dose inhalers for asthma and chronic obstructive pulmonary
disease (COPD) would destroy the ozone layer, our primary protection against ultraviolet
(UV) light. More than a decade later, the proof came along in the form of a large hole in
the Antarctic ozone layer.

Although CFCs were phased out primarily to protect the ozone layer, there was an
important side benefit: they are also potent greenhouse gases (CFC-11 has a global
warming potential [GWP] of 5000, meaning 5000 times the GWP of carbon dioxide; CFC-
12 has a GWP of 11,900), and their continued use would have warmed the planet
substantially. Hydrofluorocarbons (HFCs) were introduced as ozone-friendly substitutes
for CFCs for many uses, but unfortunately, they are also greenhouse gases, even if not quite
as bad as CFCs (e.g., HFC-134a has a GWP of 1430). Today, more than 90% of the 780,000
tonnes of high-GWP HFCs manufactured each year are used for refrigeration and air
conditioning (RAC), and their use must be phased down quickly.

Cooling isnota (D) . RAC is essential in both buildings and refrigerated cold chains
for food and vaccines. Demand for cooling is increasing quickly, as populous tropical cities
get even hotter. For example, in Mumbai, as much as 70% of peak energy use is for air
conditioning, and India, like many hot countries, is committed to providing cooling to much
more of its population. With temperatures and incomes both rising, the proportion of
households worldwide with an air conditioner is projected to grow from one third today to
two thirds by 2050 — more than a billion new air-conditioning units. RAC contributes to
warming with both direct emissions of refrigerants and indirect emissions of greenhouse

gases from the energy it uses. @How can we ensure global access to cooling without

exacerbating the climate crisis and trapping ourselves in a vicious cycle in which HFC

refrigerants contribute to warming that then necessitates more air conditioning and energy
consumption?

Industry has responded by developing RAC equipment containing more climate-friendly
refrigerants, making it technically feasible to phase out 95% of high-GWP HFCs for most
uses of RAC. This change also creates an opportunity to radically improve the energy
efficiency of new RAC equipment, a synergy that is already being seen in high-income
countries but not in low-income countries that import their RAC equipment. Instead, a large
stock of inefficient HFC-containing equipment is being dumped in many low-income
countries, especially in African countries. With a 20-to-30-year life span, this equipment
will create a long-term economic burden from avoidable power generation for already poor
countries, and HFCs will continue to be needed to service the equipment. Early action to
make efficient, HFC-free RAC equipment accessible in low-income countries could
prevent (Dthis problem.
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One difficulty is an ongoing debate about the best refrigerant substitutes for HFCs. There
is a large role for “natural” refrigerants — such as hydrocarbons in domestic refrigerators,
or carbon dioxide or ammonia in industrial applications — but the flammability of
hydrocarbons limits their use in larger RAC applications. New low-GWP fluorinated
refrigerants and blends are suitable options, but some European authorities and U.S. states
propose to limit the use of many fluorinated chemicals designated as perfluoroalkyl and
polyfluoroalkyl substances (PFAS). Some potential replacements for HFC refrigerants,
such as very-low GWP hydrofluoroolefins (HFOs), have been caught in this broad
definition of PFAS, even though there is currently limited scientific information on their
environmental accumulation or toxicity. The balance of Drisks will require urgent
consideration, a stepwise approach, and common sense, if we are to avoid delaying the
climate benefits of HFC phasedown.

HFCs are also used as propellants in inhalers for asthma and COPD. It’s now clear,
however, that the carbon footprint of HFC inhalers is substantial: emissions from each of
the most commonly used albuterol inhalers, for example, are equivalent to those generated
by a small family car traveling 200 miles. Many patients could use either similar HFC
inhalers containing 50% less propellant or widely available dry-powder inhalers, whose
carbon footprint is one twentieth that of standard inhalers. In a recent U.K. survey, four
fifths of patients said they “would” or “might” consider switching to (©a greener inhaler.
It is possible to have an impact by educating patients and clinicians about inhalers’ carbon
footprint. In the past 12 months, a campaign for use of greener inhalers in the greater
Manchester area in England (population 2.8 million) has reduced the inhaler carbon

footprint by 10%, equivalent to taking 3400 cars off the road.

(Adapted with permission from The New England Journal of Medicine, Ashley Woodcock,
Hydrofluorocarbons, Climate, and Health —— Moving the Montreal Protocol beyond Ozone—Layer

Recovery, 388:2404-2406. Copyright © 2023 Massachusetts Medical Society.(—#BEZZE))
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PLITFDOIE 2023 4 6 A 21 BHAHT O Nature = = — R |ZH## 7= THow the Y chromosome makes

some cancers more deadly formen| EEHINTZFHFETH D, ZOFELEZHA THMBIIE Z R IV,

Two studies help to explain why colorectal and bladder tumors take a bigger toll on men

than on women.

Figure. Colon cancer (pictured) is one of several types of cancer that has more severe

effects on men than women.Credit: Steve Gschmeissner/Science Photo Library.

The Y chromosome could explain why men are less likely than women to survive some
cancers, according to studies that combine data from mice and humans.
Two studies, both published on 21 June in Nature, address cancers that are particularly
aggressive in men: colorectal cancer and bladder cancer. One study finds that the loss of
the entire Y chromosome in some cells — which occurs naturally as men age — raises the
risk of aggressive bladder cancer and could allow bladder tumors to evade detection by the
immune system. The other finds that a particular Y-chromosome gene in mice raises the
risk of some colorectal cancers spreading to other parts of the body.
Taken together, the two studies are a step towards understanding why so many cancers
have a bias towards men, says Sue Haupt, a cancer researcher at the George Institute of

Global Health in Sydney, Australia, who was not involved with the work. (D“It’s
becoming clear that it’s beyond lifestyle.” she says. “There is a genetic component.”

Not just lifestyle

Lifestyle has long been given the blame for the fact that many non-reproductive cancers
tend to be more frequent and more aggressive in men than women. Men are more likely to
smoke and drink alcohol, for example. But even when such factors are accounted for, some
differences in cancer rate or severity between men and women persist.
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(This article uses ‘men’ to describe people with a Y chromosome, while recognizing that

@not all people who identify as men have a Y chromosome, and not all people who have

a Y chromosome identify as men.)

Meanwhile, researchers have also found that the Y chromosome, which is often found in

men, can be spontaneously lost during cell division. As men age, the proportion of Y-less
blood cells increases, and an abundance of such cells has been linked to conditions
including heart disease, neurodegenerative conditions and some cancers.
To learn more about how this process might affect bladder cancer — a cancer with a male
bias — Dan Theodorescu, a cancer researcher at Cedars-Sinai Medical Center in Los
Angeles, California, and his colleagues studied human bladder cancer cells that had either
lost their Y chromosome spontaneously, or had it removed using CRISPR—Cas9 genome
editing.

The team found that such cancer cells were more aggressive when transplanted into mice
than comparable cells that still had their Y chromosome. They also found that immune cells
surrounding tumors with no Y chromosomes tended to be dysfunctional.

In mice, a therapeutic antibody that can restore the activity of those immune cells was
more effective against such Y-less tumors than against tumors that still had their Y
chromosome. The team found a similar trend in human tumors. This finding is (3*the most

important message” of the study, says Jan Dumanski, a geneticist at Uppsala University in

Sweden who was not involved with the research, because it suggests a better way to treat
these cancers. Similar antibodies, called checkpoint inhibitors, are already used clinically

against some tumors.

Risk from the Y chromosome

In a separate study, a team working on colorectal cancer in mice found that a gene on the
Y chromosome called KDMS5D might weaken connections between tumor cells, helping
the cells to break away and spread to other parts of the body. When that gene was deleted,

tumor cells became less invasive, and were more likely to be recognized by immune cells.

This also presents a potential target for anti-cancer therapies, says co-author Ronald
DePinho, a cancer researcher at the University of Texas MD Anderson Cancer Center in
Houston. “This is a druggable target.”

The contrast between the two findings — a protective role for the Y chromosome in
bladder cancer and a harmful role for a Y-chromosome gene in colorectal cancer —

emphasizes the importance of context in cancer, says Theodorescu. (D“Not every tumor

is going to have the same biological behavior,” he says, and researchers will need to look

at the effect of losing the Y chromosome on various organs and tumor types.
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That context can vary on the basis not only of the organ affected, but even of the tumor’s
location in the organ and the presence or absence of other genetic mutations, says Haupt.

“You cannot generalize,” she says. (®“When people just throw all the data together, they

miss the point.”

(Used with permission of Springer Nature, from 'How the Y chromosome makes some
cancers more deadly for men’, by Heidi Ledford, Nature 618, 898, 2023; permission

conveyed through Copyright Clearance Center, Inc.)
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The mathematical term monotonically increasing function describes a relation in which
the function y = f(x) increases continuously with the variable x. For example, as effort x
grows, income y increases, or as a car's accelerator is pressed, the car moves faster. This
kind of relation is ubiquitous and very easily understood. In fact, because such
monotonically increasing functions cover most phenomena of everyday life, people may
fall under the illusion that they represent all relations. Also attesting to this false
impression is the fact that many people struggle through life by persistently pushing
without understanding the effectiveness of pulling back. That is why people usually are

puzzled when faced with some phenomenon this function cannot represent.

An example of a function that does not increase continuously is climbing a mountain—
the relation between the distance (X) a hiker has traveled toward the summit and the
hiker's altitude (y)—owing to the intervening hills and valleys. I have noticed that, in
climbing toward the goal of making robots appear human, our affinity for them increases

until we come to a valley (Figure 1), which I call the uncanny valley.

Nowadays, industrial robots are increasingly recognized as the driving force behind
reductions in factory personnel. However, as is well known, these robots just extend,
contract, and rotate their arms; without faces or legs, they do not look very human. Their
design policy is clearly based on functionality. From this standpoint, the robots must
perform functions similar to those of human factory workers, but whether they look
similar does not matter. Thus, given their lack of resemblance to human beings, in general,
people hardly feel any affinity for them. If we plot the industrial robot on a graph of

affinity versus human likeness, it lies near the origin in Figure 1.

(DBy contrast, a toy robot's designer may focus more on the robot's appearance than
its functions. Consequently, despite its being a sturdy mechanical figure, the robot will
start to have a roughly human-looking external form with a face, two arms, two legs, and
a torso. Children seem to feel deeply attached to these toy robots. Hence, the toy robot is

shown halfway up the first hill in Figure 1.

Since creating an artificial human is itself one of the objectives of robotics, various
efforts are underway to build humanlike robots. For example, a robot's arm may be
composed of a metal cylinder with many bolts, but by covering it with skin and adding a
bit of fleshy plumpness, we can achieve a more humanlike appearance. As a result, we

naturally respond to it with a heightened sense of affinity.
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Many of our readers have experience interacting with persons with physical
disabilities, and all must have felt sympathy for those missing a hand or leg and wearing
a prosthetic limb. Recently, owing to great advances in fabrication technology, we cannot
distinguish at a glance a prosthetic hand from a real one. Some models simulate wrinkles,
veins, fingernails, and even fingerprints. Though similar to a real hand, the prosthetic

hand's color is pinker, as if it had just come out of the bath.

One might say that the prosthetic hand has achieved a degree of resemblance to the
human form, perhaps on a par with false teeth. However, when we realize the hand, which
at first site looked real, is in fact artificial, we experience an eerie sensation. For example,
we could be startled during a handshake by its limp boneless grip together with its texture

and coldness. When this happens, we lose our sense of affinity, and (@the hand becomes

uncanny. In mathematical terms, this can be represented by a negative value. Therefore,
in this case, the appearance of the prosthetic hand is quite humanlike, but the level of
affinity is negative, thus placing the hand near the bottom of the valley in Figure 1. This

example illustrates the uncanny valley phenomenon.

Escape by Design

We hope to design and build robots and prosthetic hands that will not fall into the
uncanny valley. Thus, because of the risk inherent in trying to increase their degree of
human likeness to scale the second peak, | recommend that designers instead take the first
peak as their goal, which results in a moderate degree of human likeness and a
considerable sense of affinity. In fact, I predict it is possible to create a safe level of

affinity by (Ddeliberately pursuing a nonhuman design. I ask designers to ponder this.

To illustrate the principle, consider eyeglasses. Eyeglasses do not resemble real eyeballs,
but one could say that their design has created a charming pair of new eyes. So we should
follow the same principle in designing prosthetic hands. In doing so, instead of pitiful

looking realistic hands, stylish ones would likely become fashionable.

An Explanation of the Uncanny

As healthy persons, we are represented at the crest of the second peak in Figure 1. Then
when we die, we are, of course, unable to move; the body goes cold, and the face becomes
pale. Therefore, our death can be regarded as a movement from the second peak to the

bottom of the uncanny valley in Figure 1.

I think this descent explains the secret lying deep beneath the uncanny valley. Why
were we equipped with this eerie sensation? Is it essential for human beings? I have not
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yet considered these questions deeply, but I have no doubt it is an integral part of our

instinct for self-preservation.

(DWe should begin to build an accurate map of the uncanny valley, so that through

robotics research we can come to understand what makes us human. This map is also
necessary to enable us to create—using nonhuman designs—devices to which people can

relate comfortably.

+ Uncanny Valley - Healthy Person
g (1)
§ (x)
@(7)
2
-
< } |
50% 100%
Human Likeness ] ()

Figure 1

Hi#iL: IEEE Robotics & Automation Magazine(2012) (—#Rek4%)
(Reprinted from “The Uncanny Valley: The Original Essay by Masahiro Mori”. From IEEE
Spectrum. © 2012 IEEE Media. All rights reserved. Used under license.)
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Many different things can happen at different stages of our lives in the biological
cocktail of our bodies. We cannot predict exactly what’s ahead, which is why it’s
important to follow a healthy lifestyle that minimizes risk of illness and disease. Eating
at certain times of the day can shift the way you feel and live—and that includes
preventing or mitigating health issues, from cancer to heart disease to hormonal
imbalances. Whether or not you consider yourself high risk for disease, here are tips for

making food part of your holistic approach to a long, healthy life.

We have all seen—or lived with—the effects of cancer, and have witnessed how it can
very quickly or very slowly change our lives. Cancer is a complex disease, and many
factors play arole in its development, from genetics to (Dlifestyle choices. Given all this,
though we cannot say that eating certain foods can cure or all-out prevent cancer, certain
nutritional steps can help decrease cancer risks. Many foods and nutrients have been

linked to lower cancer rates because of the role they play in the body.

In fact, an analysis of research by Cancer Research UK indicates that just a few lifestyle
changes—maintaining a healthy body weight, eating a healthy diet, cutting back on
alcohol, not smoking, enjoying the sun safely, and keeping active—can prevent four in

10 cancers.

While eating certain foods hasn't been shown to prevent or cure cancer, eating more
fresh foods can help lower the risks of getting the disease. Vegetables, fortified with many
good-for-you compounds and nutrients, are nature’s best protective medicine, especially
served raw or lightly cooked. Coffee and tea may also be helpful in fending off cancer;
both are full of antioxidants, polyphenols, and flavonoids that have been linked with
lower risk of the disease. Red and processed meat (ham, bacon, salami, and sausage), on
the other hand, are linked to big-time increases in cancer rates, mostly because of the

chemicals they contain, according to scientists.

Our movement is a complex orchestra of (A), (B), muscles, tendons, and other soft
tissues; our brain is the conductor. Compromises between any of those body parts can
play a role in how easily you move, and whether pain is involved. In addition to holding
us up and protecting our vital organs, (A) serve vital chemical roles: They store nutrients
and help produce blood and stem cells. But (A) are built in a honeycomb-like structure
(think of the Eiffel Tower) whose density becomes compromised as we age. (B),
meanwhile, act like door hinges: They allow our (A) to move. When (B) degenerate, they
lose the cushioning—in the form of soft tissue and lubrication—that enables them to
glide. The resulting grinding triggers an inflammatory response as the body rushes to
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heal.

But how does food influence our intricate system of movement? With the right
nutrients—calcium, vitamins D and K, healthy fats—you can send in reinforcements to
increase (A) density, which will make (A) stronger as you get older (and heal better if
they’re broken). Exercises like yoga can help us keep our (B) more flexible, while

strengthening our skeletons.

The brain is still largely a mystery, but we do know a bit about @ how our memory
declines as we age. To recall information, neurons need to communicate. One sends a
message to another, the receiver gets the message, and that connection builds bridges of
information that you can use and recall. If you do not constantly send and receive

messages, your neural connections wither away.

External elements affect them as well. For example, the wrong kind of food works as
extreme weather coming to rust the bridge girders; as a result, inflammation tears the
bridges down and it is harder for information to travel from neuron to neuron. The right
kinds of foods work as bridge builders, cleaners (helping to remove rusty inflammation),
and protectors. When you eat them can make a difference, too: In epidemiologic studies,
early eating is associated with less cognitive decline, and in animal studies, time-restricted

feeding has been shown to prevent it.

One of the main effects of excess weight and inches around your waist is development
of type 2 diabetes, the condition that comes with elevated levels of blood glucose from

increased insulin resistance. 3) About 10 percent of Americans have the disease, with at

least another third at risk of developing it. This condition—a leading cause of death in the

United States—has plenty of problems associated with it, including eye, nerve, and
kidney damage. But it is also scary because of the increased risk of heart and brain-

functioning problems.

The way to prevent diabetes comes down to @ eating healthier and moving your
body. Shrinking your waist size and losing weight help decrease insulin. Eating better-
quality foods means you’ll be reducing the excess sugar and saturated fat that your body
needs to process. That includes avoiding red meats, processed meats, and all processed
foods—especially those loaded with sugar. Activity also helps you lose weight, making

your muscles work harder, improving their ability to use insulin and absorb glucose.

HiHL : National Geographic “How certain foods lower your risk of disease” (2022)
(—HBekZe)
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UCLA biologists report they have transferred a memory from one marine snail to another,
creating an artificial memory, by injecting RNA from one to another. This research could
lead to new ways to lessen the trauma of painful memories with RNA and to restore lost

memories.

“I think in the not-too-distant future, we could potentially use RNA to ameliorate the
effects of Alzheimer’s disease or post-traumatic stress disorder,” said David Glanzman,
senior author of the study and a UCLA professor of integrative biology and physiology and
of neurobiology. The team’s research is published May 14 in eNeuro, the online journal of

the Society for Neuroscience.

RNA, or ribonucleic acid, has been widely known as a cellular messenger that makes
proteins and carries out DNA’s instructions to other parts of the cell. It is now understood
to have other important functions besides protein coding, including regulation of a variety

of cellular processes involved in development and disease.

Trained donor

Tail shocks

!
UITrained RNA
N
s
=4

Sensory neurons

rd

.

Naive recipient

24h

/‘1{»/_

_—

24h
: +30s
Siphon touch

Sensitized withdrawal reflex Increased neuronal excitability

DFEH : Memories can be transferred between organisms by extracting ribonucleic acid
(RNA) from a trained animal and injecting it into an untrained animal, as demonstrated in
a study of sea snails published in eNeuro. The research provides new clues in the search
for the physical basis of memory. Bédécarrats et al., eNeuro (2018).
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The researchers gave mild electric shocks to the tails of a species of marine snail called
Aplysia. The snails received five tail shocks, one every 20 minutes, and then five more 24
hours later. The shocks enhance the snail’s defensive withdrawal reflex, a response it
displays for protection from potential harm. When the researchers subsequently tapped the
snails, they found those that had been given the shocks displayed a defensive contraction

that lasted an average of 50 seconds, (Da simple type of learning known as “sensitization.”

Those that had not been given the shocks contracted for only about one second.

The life scientists extracted RNA from the nervous systems of marine snails that received
the tail shocks the day after the second series of shocks, and also from marine snails that
did not receive any shocks. Then the RNA from the first (sensitized) group was injected
into seven marine snails that had not received any shocks, and the RNA from the second
group was injected into a control group of seven other snails that also had not received any

shocks.

Remarkably, the scientists found that the seven that received the RNA from snails that
were given the shocks behaved as if they themselves had received the tail shocks: They

displayed a defensive contraction that lasted an average of about 40 seconds.

@ _“It’s as though we transferred the memory.” said Glanzman, who is also a member of

UCLA’s Brain Research Institute.

As expected, the control group of snails did not display the lengthy contraction.

Next, the researchers added RNA to Petri dishes containing neurons extracted from
different snails that did not receive shocks. Some dishes had RNA from marine snails that
had been given electric tail shocks, and some dishes contained RNA from snails that had
not been given shocks. Some of the dishes contained sensory neurons, and others contained

motor neurons, which in the snail are responsible for the reflex.

When a marine snail is given electric tail shocks, its sensory neurons become more
excitable. Interestingly, the researchers discovered, adding RNA from the snails that had
been given shocks also produced increased excitability in sensory neurons in a Petri dish;
it did not do so in motor neurons. Adding RNA from a marine snail that was not given the

tail shocks did not produce this increased excitability in sensory neurons.

In the field of neuroscience, it has long been thought that memories are stored in synapses.
(Each neuron has several thousand synapses.) Glanzman holds a different view, believing
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that memories are stored in the nucleus of neurons.

3 _“If memories were stored at synapses, there is no way our experiment would have

worked,” said Glanzman, who added that the marine snail is an excellent model for

studying the brain and memory.

Scientists know more about the cell biology of this simple form of learning in this animal
than any other form of learning in any other organism, Glanzman said. The cellular and
molecular processes seem to be very similar between the marine snail and humans, even
though the snail has about 20,000 neurons in its central nervous system and humans are

thought to have about 100 billion.

In the future, Glanzman said, @it is possible that RNA can be used to awaken and restore

memories that have gone dormant in the early stages of Alzheimer’s disease. He and his
colleagues published research in the journal eLife in 2014 indicating that lost memories

can be restored.

There are many kinds of RNA, and in future research, Glanzman wants to identify the

types of RNA that can be used to transfer memories.

(Stuart Wolpert, “UCLA biologists transfer’ a memory”, Regents of University of
California, May 14, 2018.https://newsroom.ucla.edu/releases/ucla—biologists—transfer—a—
memory)
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Palliative care focuses on relieving suffering and achieving the best possible quality of
life for patients and their family caregivers. It involves the assessment and treatment of
symptoms; support for decision making and assistance in matching treatments to informed
patient and family goals; practical aid for patients and their family caregivers; mobilization
of community resources to ensure a secure and safe living environment; and collaborative
and seamless models of care across a range of care settings. Palliative care is provided both
as hospice palliative care and nonhospice palliative care. Nonhospice palliative care is
offered simultaneously with life-prolonging and curative therapies for persons living with
serious, complex, and life-threatening illness. Hospice palliative care becomes appropriate
when curative treatments are no longer beneficial, when the burdens of these treatments

exceed their benefits, or when patients are entering the last weeks to months of life.

Comprehensive palliative care services integrate the expertise of a team of providers
from different disciplines to address the complex needs of seriously ill patients and their
families. Members of a palliative care team typically include professionals from medicine,
nursing, and social work, with additional support from chaplaincy and professionals in
nutrition, rehabilitation, pharmacy, and other professional disciplines, as needed. These
programs are now available at more than 80% of large U.S. hospitals (those with more than

300 beds), where most Americans receive their care during complex and advanced illness.

Despite the increasing availability of palliative care services in U.S. hospitals and the
body of evidence showing the great distress to patients caused by symptoms of the illness,
the burdens on family caregivers, and the overuse of costly, ineffective therapies during
advanced chronic illness, the use of palliative care services by physicians for their patients
remains low. Physicians tend to perceive palliative care as the (D to life-
prolonging or curative care - what we do when there is nothing more that we can do - rather

than as a simultaneously delivered adjunct to disease-focused treatment.

Temel and colleagues challenge this prevailing notion of palliative care by presenting
the results of a randomized, controlled trial of early palliative care in addition to standard
oncologic care for patients with newly diagnosed metastatic non—small-cell lung cancer. A
total of 151 subjects were recruited and enrolled in the study at a single academic thoracic
oncology practice. Health-related quality of life and mood were measured at baseline and
at 12 weeks. In addition to standard oncologic care, patients in the intervention group met
with a palliative care clinician at the time of enrollment and at least monthly thereafter.
As compared with the standard care group, the intervention group had better quality of life,

lower rates of depression, and (2a 2.7-month survival benefit.
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The results of this study show that palliative care is appropriate and potentially beneficial
when it is introduced at the time of diagnosis of a serious or life-limiting illness - at the
same time as all other appropriate and beneficial medical therapies are initiated. The fact
that palliative care improved quality-of-life outcomes is consistent with the results of other
studies of both nonhospice and hospice palliative care. The substantial survival advantage

observed, though it is supported by other recent studies, requires replication. replication * £

The specific components of the study's palliative care intervention remain unspecified
and hence may not be easily reproducible in other practice settings. For example, the | reproducible : F3-8l T &
salutary effect of additional time with and attention from health care providers and | %
physicians, as opposed to a specific benefit derived from palliative care itself, was not
assessed and is a limitation of the study. The reasons for the 2.7-month survival benefit in
the palliative care group - a benefit that is equivalent to that achieved with a response to
standard chemotherapy regimens - are unknown but may result from effective treatment of | chemotherapy : {b."7:J%
depression, improved management of symptoms, or a reduction in the need for | V5, PLASAANC L D3
hospitalization. The current study was not designed to address these important questions. | #)J%{%

Despite these limitations, Temel and colleagues are to be commended for overcoming many | hospitalization : A%
of the challenges and barriers to conducting a randomized trial of a palliative care

intervention.

The study by Temel et al. represents an important step in confirming the beneficial

outcomes of (3a simultaneous care model that provides both palliative care and disease-

specific therapies beginning at the time of diagnosis. This study is an example of research

that shifts a long-held paradigm that has limited access to palliative care to patients who
were predictably and clearly dying. The new approach recognizes that life-threatening
illness, whether it can be cured or controlled, carries with it significant burdens of suffering
for patients and their families and that this suffering can be effectively addressed by modern
palliative care teams. Perhaps unsurprisingly, reducing patients' misery may help them live
longer. We now have both the means and the knowledge to make palliative care an essential
and routine component of evidence-based, high-quality care for the management of serious

illness.

(Adapted with permission from The New England Journal of Medicine, Amy S. Kelley, M.S.H.S., and
Diane E. Meier, Palliative Care —— A Shifting Paradigm, 363:781-782. Copyright © 2010
Massachusetts Medical Society.)
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C. waste

d. worth
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. Palliative care helps patients and families choose treatments that meet their goals.

. Palliative care is incompatible with religious support.

. Oncologists underutilize palliative care in the US.

. The Temel’s study assessed the effect of palliative care on the efficacy of chemotherapy.

O W W N

. Benefit of palliative care shown in Temel’s study can be easily replicated at other hospitals.
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RGO | BDOHAD HLMEx DAL
A FERN s
B R4 %)
C FERL P
D W #4 s

B2 KCI (B) @ 25°CTOKRNDBERENT—17.2k)/mol THREAKSTH DM, H
HEWNTETT 5, TOHEZ TAHIZRINF—] BLN TELHE] EWHiERZ
FAWNWTA40~50 FREETHBE LI W,

B34
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(I BV FULBICHELA ) T LAOKESITNT

NOHMLT P LBHE /) 2E5T03. 0'0-‘0.0"0
BV FULBITHIEH )Y AOBARTAEN | Lol i1
613 “CHEIRTT6 “CTH B, KD F 7 L EHlLH ‘0“9
U BEHHEY F L HEA UYL = 6:4 O 0.0‘0‘0.0

RILTEOE—RRAEMIE, 450 °CTIXRIMR Uikik &
RoTW3b, ZOMMLTWDIE, ThbbiAREz
YABEE &9 5,

VAR E 100.0 g % 450 °CIZfR S, BYIBMEOEM X BLUVEMY 2HAL T
BMX CEBRY EOMIC3.6VOBEENTZEZS, BBMX EIZIZVF U LABIK
(Al 181°C) AMRAERE L TAERL, EMY HIOIEENREE L THRELE. &
EDOUFILADOFEEIIEMEE DFEXLDB/NEIWED, ERLEZEYFIARIER
BEIEFENMATLSSDT, INEZHREEMIBRNIIIILTEDSZZEIZELD
UFULBENEENZ, 128, ZOBISMROMITHEAAY T LARERET, £
TSR E 13RI DREBZ R > T LT 5,

e=Na"Q=0CI
K1 (T b U v s ERE

M3 HEHY T LREEOBEAET 1IN0 OERIIT g 2. TOBIEZ AT
LHTTEAIRE W,

B4 THRFITBWT, EBXBIVEMRY OO5—HIZBE, 5 —AHEBRET
H5., T)EMEBIVNA)BBETREZ2RINE, FNENETF ) 2801
TR TEER I,

Ml BRXEEMY EOBICS0A D—EBRN 2.0 BERIHENZET5E, 5N
50 F T LABAROYEEII mol 2de ZTOEMEEEFE 2HTTEAILI Y,

-10 -
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(I B AE®iZIE, KERISEEETKBEIRE L2 EEIZ, ZOKRBRVBIEZRT
LONSBENEZRTHOETHRLALBRDDAH D, Tz, KITHEITRWEIEHTD,
B CHEDOKBBRERICL TEIT 2000 H 5. EAR, BTV =T A
MR EWFEN, BEEEDRBRELEDRIEL TET S, £, —BILI 1 RIER
TRIZEAEDBRLHIAEIH LU TRETH DA, o2 vbkERE (T vILKEDKIE
# LWERIELTET S,

16 T#HE (@) ICBEL T, T (V)05 ) IR TEY 0.1 mol 27K 1 L IZIEM
L, BoN/z/KBED pH 2Rz EE, pHOEBENDHD, 2FBHITEND
DRIV FBHIBENDBDZTD (7) 5 () OFMNSZNTILEY, TH5H5D
sL5 % pH 2MEWIRIZ, ENSAIZFIRELRI W,

(7)Bal (1) S0, (7) Na,O () POy (*)Co,

7T THES D) ITBLT, RO (1) BEUNQ) 01 F > KESERMEFERIER
EENThEEZ RSN,
() BAETIVIZDULEHEEE DR
2) BAET IV ZULEKEAET MU D LK EDRIS

18 THE () TEIDRIEDAF > AEBTEBRWMEERIEREZFERI W,

.
B34
244



3 RO I DHR S IZEARE N,

M1l THOEBEOKXKNEREZSEZIZLT, FTOWEOIIL—T )15 @) OFN
ZTNOHRT, IHELEZTLHEDEBALEN 2 ZBHICKEWYHEFTORE L TROE
b EEERIN,

(BR{bE0
INEYY -—————— —_— K&

| | | | I I I | | | |
5 4 3 2 -1 0 41 42 +3 +4 45

(1)  CHa CO2 CcO CaCz: ODOHDxRFE

(2) NHs NO:2 AgNOz NaNO2 OHODEFR

(3) H20 H202 CO 02 O OEEE

(40 NaClO Clz NaCl KCIOs DHDHEHE

2 TR _BRICREZREESIELHEDO DI, HBEILOBRETH D, HHKIL
DERS?E FeS2 Th D, Zhid Fer*s S2hoikd 14 HILAMTH 5.,
wFeS2 ZZEQ[P TRIES B 2 L sk (IT) & —MLmENERT 5. FAELE
o —BALHE 2 VKB b Y U AKIEIRICE T &, #lER T b Y T LAYV RR
3%, COWBKET M) TALR, ERETBIHREZREIEDLEIREL
LTHWSNS, §7abb, oHmET b UAICHREEMA S & _B{LhH
BREET S,

THRER (), () BE() TEZZRED, 13 > REFERWEERIGRZ,
TNETNREMIEEZ I W,

-12 -
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i3 BT HFUTA x (moll EKEREFT MU T Ly (mol) ZEUHEMDIEGYMN

Hb, TNETRTKIZENL T 100.0 mL DKERE Lz, TOKFHKE 10.0
mLID2DD=ZAT7S5ATABLIVOBIIANE, ZATITATAITAFIVF
LoOaREREELUTIA, 1.00mol/L DEMBTHELZEZ S, KURDFEMN
BREIN, £EEZ 1450mL ATz E ZATKBROGNEAL T,

ZATIADBITE, REN) U LAOBGIRERNECZ 2B ETHNY Y
LAKERZMNMA Tz TD%, ZOKBRIIT /) —IVTZ LA E2EREELT
A, 1.00 mol/L DB THELZEZ S, 10.50 mL A7z & I A TKBKDE
NEBL T,

KD (1) & (2 ITEATRI N,

(1) ZATV7SATART, KEFTMNIUALHEBREOETREI >RIND, 1F
CREZEEFBRWEERIEXZFEEZRIWN,

(2) BAIOHBDOEEWHD (a) REEFT MU T LOYEE x (mol) BIN(b) KEE
{EF MU TLOYEE y (mol) Z3RD, TOBEZEGHEE IHTETNTHD
REMICEER I,

13-
B34
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4 =R CHOH TEEIND 7 I— L o#ERENR 1 1ITRT., ZNSOHT,
TOEE D) NSE @) ORLZITHUTIZESLTINOA—=)VE ADNS D OHFMSEN,
ZFOREEREMIEZRIN, 2B, TNTNOFRBITBWT, BEIFX1 DL

EBE & 720y,
CHs

A CH3—CH,—CH,—CH,—OH B CH3—CH,—CH—OH

CHa (|)H3
C CH;—CH—CH,—OH D CH3—(.|‘,—OH
CHs

X1

(1) WRERERMO = 7 OLBRH YT LKBRZMZATRONIMARETSE, Yo%
R H7IVa—)b

(2) WRERBRMEO— 7 OLEEAN YD LKBREMARBONTNETSE, AR
BezAdlRd 27 )ba—)b

(3) BRZMATHWAL, 2 FABKRGZERIESETELDYIVT OB, TF)
REFERWT VT > OHRTHETIVa—)

4) FUVREKEET MU TLKBEREMATRESESE, CHs WEELRY
D1DELTELST IV

- 14 -

B34
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M5 ROWEINZEME DS @) 22T HELEYMDSE, ARKRERTZ |
BHOHDODOEERZ, TNTN 1 DT DEELI N, AERZFETFICITIxEIZ
fHdizan, BERIIToslizas s TELZ L,

H
|
H,C—C—C—C
H2C|3———(|3H2 c|:H3 H
() HFRCH, bbb IMORELEALTVDREE 2EBDT IV A
2 HFRXCH,0EHDODIT—F)

3) TR CHO Z2bHEMERME QEOKEFIASRLRNEE 2HDF b

o

@ HFRCHO, 25Ot KOF L@

-15 -
B34
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TR 6 R (2024 EEE) HALKF

AOAM GREELZEE) 1T

BEHBO
<RIRME 1>

4S54 11 H4H

EREESHIVE = 5

wi . B OEF R R—=IH

EFE W REFEFR| 13:00~14: 20

12 R—
(80 %)

B3
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1 M1DkdiT, EHODSWIRNH D ZFOHRLMCEHARDFIFTTH 2. EX ¢

DB THUHEA LIZWEBO—IZE & m O/NEZID 4, s 2 o
IZ, BOSNICHHIZE ZENTESLDITWO 72, INEIEIRD ETD
HIEET D, MK ERE ORIOFRIEBEREENT 1, BIERREI Y THD,
B LR E DORMICEENIE S0, IZEEEEZ AT ENTE, KEmHE
REDHEDAE (HEM) 2o lT5., £z, RERMOBMOMBEZFES O &L
T, KEHMZ x 8, BEWZREICZE> TFAIZyEiZ &S, yHliEBNET M
EZo L THOEZ NS RTRIFFIEID ZIEOAEET S, BEHOKRES
Zgdll, ZXENIEHTZEZHDETS, ABR ST E2ANVWTET,

RO 1~ 4IZEFEAZK. BER, HBRIZTTRLS, BAHCHEOBEDR
,

X1

MEETIE, BEANEEORNE S 2 gl L CHEL TWD AL, wmEMICHEVAETVEEMRE LTH#HoT-,

B3
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1 U0, 20X CREREIITTHEEAZ ¢ =2 &Lk, M)
% 6 = m OAEOIIEH S BN ITIZRT LMD SN D = &
RLEBL, 0=-n QAEOMEEHES v TEBL 7.

R
/N A
HEm

X 2
(@) NIKOESvE, m, g, LDOSRERDDEZHANTEY,

(m9=§n@ﬁ%%ﬁﬁbt%%@¢%%ﬁ%ﬁéﬁ@ﬁ@ﬁ%éf%Jm
g ZHWTEHY,

(© 6=sm OILBZEE L ZBREONMIEIEN S22 NORES S %,
m, g EANTEYE. £k, TOHOMEEEZL,

B3
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B2 KT, HEAZ = % DEE, 10| BT /NEWLED S /NIME 2§ NI
W72 L7z IMERIEROREICZ>Tx =0, y=¢ DR[ZEHLIZ, T5/h0
SBIRNATHREIL 2.

(@) /NIRIZIZZS<BEHEBNSZTSTOENTD xRS F%#, m, g, £
ENDEDIE x ZRWTEYR, 72720, FOIEOMEZ x DIEDME &T
5, BBETHIUIAE a l2DWT, |a] NH/NEWNEEITRD S DIERR
sina=a, cosa=1ZHWNEK,

b EHOA/EIR 0 EFEMTZE, m, g LHLLERHOEHNTEY.,

13 O’ MEKFLZILTHEAZe=0&L, NIKZ, BNSHE2ZT
IBNEDICUTxliED x =2 DALBITEHNTEWSZ, TO®, ROBEEA
RO DRESLTWLK &, HEADN @ 1T/ 57 & ESIT/NIEIZTRY
ol B

@ /MYEPRTROZTEMCB TS, BEHOyRIOKES g'&, EEH
NDORESNZ, m, g, ¢ ZANVWTER,

(b) #EEERRE L E, m, g, @0, {DOMEBRHDEANTEY,

M4 /ANIERTROZELRER, WHOBEAZ @ 1IR>72. IO LA
WKL, x BERAITRSIERL, BxS5EyibEOy=¢TEIELZ.

(a) /NIMENTROHB LU THS#IET 2FETIT, BIEBIMN/NIKIC L2 H
EW#, m, g, @, £, W ZRHWVWTER,

b W%, m, g, oo, LMEMHERHOERANVWTER,

B3
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B KIR R 20 S SR IR RIICB BT 28R Z E— R R T &y,
I7ACRETICHASINTVD, BETHTFHESKEZE > EB{LLET
WTZDFRMEEZ D,

K1DXII1Z, MEREn OBRRTTHESKE (CIF, SUKERS) 2, 728
SMITEHNTZEDTEDIEA T F—HNIZH LR, EXPBLY
YT —DMHEBEHBAEINTEO ) Y — DR DOB N E BT, BrEg,
AR EE Ty O EROYIE, FEHRE T, OEKIROMERH D, 2V ¥ —2BH)
THILETRAZ NG EEMSIBDILENTES., BBV F—DE
FLErER E 3 L TH 0, JEOMEMRERX Ty THol. TNZIREBA LT
B, YV —OBHFEEA R OLEFIZRD, [UAEDREZ, K2 DE-1&K
B (p—VE) ITRTEIIZT, REBAKREBREBCRED>KEBA &1
YA I NVELS T,

REITHMRETERL, [AAERER &T 5., £z, MiRBIMEROWEIL
TRREGBEFRZRH > THBVEEIEDS VWD ET D, BRETHNE, W
BRI F— DA AU EREZAL AT ITIIRKNKR DD T EZAWTEN,

3
AU = EnRAT

ROME 1~ 5 IZEAL MER, BRET TR, BXHCHEOEREBR
‘@._o

EX K>

S Y] Sell—

T A
i ]

T 15 ib ﬁ.]-

e D Wik
Ty

X 1

B3
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EH DY A

X 2

1 READNS, 2T -OEHEZMEBRICEMS B EEMAL{LTE
Ab2EOo D EGIERT, SUKDREMNT, DKEBIZLE. NEITX
WF—DE AU ERENENTHEE W 2, R, n, Ty, TyZAWTE
H,

M2 RiZ, YU F—2BHL CERZEKEBEOMEICEMSE, HRELTE
AR 2O D EFIE RS, [UBNINIEEN W 1o 2IREEC T
EX b2 ZIED T KR OWED S GMENZITE S o8k @y &, Wye &
WTEE,

M3 51T, YUY —QEHZWER HICEOBE L, \MAELTEZX N>

ZOo< D EMUAA, JUKDRENTy DREDICLE, 20O EEKMEN
éﬂf:{i$ Wep é’; Ftﬁ 1D WAB %ﬁﬁ lrl'Cﬁ‘tl'o

B3
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B4 BB, LYY OEEEEROWEITEME 8T, SRELTEZ h
LRGSO EMUAS, RE A KRELE. Z0&SSAMNSNEER
WDA Tjé‘f)?—:o

ZO1HAINT, SROVENGED SZ IR i @ &, Lk
‘é‘ﬂf’:ﬁ:$®%*ﬂ w (W — WAB + WBC + WCD + WDA) t@tt % t’j:, = ]\
R TEBEME L Tiol & EOMEEE TR 5. % %, Wi,
Wou ZRINTEE. /2, W>0ThH5 T &EMHNT, %L&t, (D1&b

REW, @ 1IZELWY, @ 1&b/han ), onwtThnzg, O~B@TEX
Ko

M5 @ &wid, EH-KEN (p-VEH) OHEMIIHET . @ &WZh
ZHZDOWT, Mo THHEEEZK3IDA, B, C, D, p, q, 1, sNENBHE/
HDERNWT, 72X TABgp THEN/-HE REDXDITER,

X 3

B3

257



BM1DX5IZ, MEKNT A Z2ESL (BR) TIELRYE WK TH#ETAHMN
EENTTC, =Ty FERDIYEKR T ITHEREBLEBND D, EBIZEZEFIZ
HO, WEANTATERERNm, BXENq@>0)T, ERTIIEENM, &
ZENQ@Q>0) TH5,

X, MERT A XFETEIROEDEIRDOMEICEIELTBY, BEN
V THLHFETHREO—HRELN S BRI N Z 2T TEE L, BikD/NE 72700
SHEE VI VES v THIEEN S, TO%, BHKREEB O—HEED
BEBICBWTHEE r TETAMZ 90° #F5N, MEOEBONMTHTHE T
WMo THEET S, Bk T A OEEL, MEITE > FEFEOAITRESTN
TW5,

EATHAR L, RO KE S ITHARTHR I B+ E <, BRONRHT45/ME
W, ¥z, — RS OEEN TORE IS, RNBLEREOEELBETE
%, aHIT, BHEEBIVEN, TR E RS OEBETOYIER T OEN
DHEBIIFEETZEHDET 3, 7—O DKEAIOFIEKE ky EL, HER
X BB I F—DHUEEEBEE T 5,

ROM 1~ 5IEZ L. E, BRETTRLS, BXHCHEDOBEHR
.

FAT MR

i BRI F A

m q v

B 1

- 10 -
B3
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1 WEKT A, FATHIREO—RESN 5 HER 220 THEINEEE
WiEE 2 L7z,

(a) —HRBHOWMIEZ, V, dEZVWTER,
(b) MEEDODKEZa%, m, q, V, dZANTER,

12 MRONDEFHHSINZEROWENTADESIvE, m, q, VEAW
T&H.

3 —kREGICEK o T, WrEhT ADNEfT AR Z 90° filToNi- & EOREE
FEEBZ%Z, m, q, v, rZHWTER, £/, BEoOmMEIE, K@izl
T, | © B2S5Fa, @ FarsR |, onwdFhnzg, @, @TEAL

4 —HREBRICE-T, WEKT ADETHMZ 90° T SNz DN
T, WEKT A OEHTRIIF—LEHRIIDNTEZ S,

(@) HEEHTILF—ZERMU RN, FOHMBZHRICHIAT X,

(b EHEOEIORESE, m, vEAWTERL, EHREOL(LOMEZ,
D DT RN DAETEZ K.

- 11 -
B3
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il 5

K2DE5IZ, WEAT Z8NRBNWEDICEEL, WERTAZYET D
FUZmD > THEES BHRE ISz, YR T IR R OB TERITHL
WWEFLTRY, MEBEHFAOKEIIEEHETEZLHDET S, WERT
AR TIZEHRT B0 v OR/Miu %, m, g, M, @, R, ky
MEMBERHDEHNVWTEY,

QO fiEhTA
P
|
|

X 2

w: {B =
B3
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T 6 FE (2024 FBE) HILKFE

AOAM (REREKR IH

EiARQ
<ZBRMEE2 >

SR EI1IH4H

L d 44

R E S 2 S

BHIY B R RE R—T

EFEHRESEP| 13:00~14: 20

E B ¢ W o ket

(80 77)

B12346
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1]

E

RO 1), () OXEZHES, LTOM (1) ~ (6) T&EZX

(1) 2TORBHRIEUEREBINIEBHZRE->-THBY, ORI E

DEGERPEMESNMIZH DR DNA BIIZRHTHE, #a
MEBZS, TORR, BN DNAKB - THARIZETL TV, BA
AHD DNA RURAT—FRFELWX IV LAFRZ2EBEOHICHERET S
ZETRURXILAFREZEMESES., LAL, ZOBBEISS1<
—EHENSIENI IV LATF RENBRTINEBESAV, BEALDA
MTZOTISAv—dEW 1580 7 [cb s,

RIZDNA RURAT—E¥RT T4 —D 3PKRRITXZ LAF R2AM
LTW&, DNA DY MBEBOBEHUNZETITHETHL WHIIHEZHK T
5. TDETITIAR—BNMINTZOHAIIZ DNAAMME N, RS
N7 DNA BiRFEMOBEOBE THEMEIND. 2B, DNAKRKY AT —
PRS- HAREFX I LA FRBEeMETEIENTES, 2T,
DNA D 2AHDIE - HFOFHEMEIL, DNABNIFE T T FmIT, B
BICHAE#ENHEL TV, Zo#E] 1 BEEXR,

B —FHOF MBI METILIAHEHZMETE R W, Z I T, DNA
WEETT, DEEE 1 ABHOBAIVELI RS E, TIAT—NERE
N7, DNARU A5 —F¥2, DNA O F EFTW< H &I H [ H
EEEHMEL TDNAOK I 2D0< 5. TERWHIZ ¥ [twsBHI
EoT, TTROLBNAEWF EOARNND., Z0XDT, BENDL
SNANSAERICEBMINTH LI TEAME] T PiEwn>. DNA
BEROBETDOI NS T BoMKRE, RRFIcsRAT £ &

XN TWwa,

(DI)] EBET DNA ZHANLZVEGTHRIEZEBLEZDT S20I1T1F,

DNA B d O E—Eﬁ%bzé\ﬁm‘é: EMBEIZRLD, T DO DNA DB
BHEHKZEZ PCREEWVD , ZOHFEOERKIGEREREMIIL FOD~BTH
60

~ 4 ~
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HR L L TH< 2 A8 DNA
HMIBXNRERD DNABRIIOW R iCHMHR2DDT 51 < —
ABBEOX I VA F B
@DNARY X5 —+
HUBEBEE EDIZHBHIZIEWPH 2#FT 52D 0
PCRIEDBRBIILULTD (1) ~ (i) Z&0DEKT.
(i) KRHREEVZERK IS Clam#arys 5,
(ii)  XRiIZ¥K 60 CITIREZ T %,
(i) Rz 72 CITd 5.
NS Zz®ROVERTIET, HRNET S DNA WA ZHWIBT 22 &N TE
I
M (1) EFRoXED 7 M F [cEYRBEwERATL.
1 (2) DNADOHEBAEZIZCEIUTOIDORMNBEBZ SN TN,
K1 HEDO2AHDNARBZETDEERD, HBR2AH DNANTE
5 PR 17 B
K2 HED2AHDNADETNZTNOHEFHEL T, HikAX UL
TFRENEGREIND FREFNER
K3 HED2AFHDNARXSMEIN, HED DNASFHEH L \» DNA 8
MBET D 2AEHDNANTE L0 HMWER
AV ERT—=IIVE 1958 FITTFROLIBRERZITT- &,
@ KBBHICT PNH4Cl 2REHNELTEHZSE, "'NOSRBHAER
FFDEWDNAMNTE 5,
@ KXBEOEZRWMIEFELEAEUNIZBENb-/RZEIZ AT, “NHLCI
EEUOBBMIIBL TREREZISICHBE I,
® 1M, 2EEHDAZEVERLZENS DNAZWME L, =EOHDBC
Ko TZDHEZHANE,
COEBNSEOXDIRBRMERMVET, EORFNELWI ENEHI N
oDy, SN THIEE X,

AL kD

187 ¥

six

®© ® ® ® 6

il
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M (3) (D) THAX7Z PCREZAWT, 1500 HEX D DNA B FOH I
19 5 DNA fHiElZ, 794 —A &5 —B Z2AWVWTHIET?3
ZERLE. 794X —AD SKRimiZHER & 7225 DNA O 250 HE WA
2, 794 —B D 5SKHIIHFH LIS DNA D 150 HERNMITHEA
2, CODNAZTZPCRETnHBEEIELZS, 1M00EEMNSR S
HEET D 2AK8HD DNA HBRIZEFBHITEMARSNSD, n TEER.

Ml (4) BEEDPCRETHWLE T IATY—WE208EBRELINTWVWS, &
H20BX0DRTETH, ZTETCHDWVWITARVWOL, 270K T
7 X,

B (5) PCRETHWASTHE (a) DDNARY AT —FIF— B EEE &
BEDEIIBETREBZSTWS D, 17TTHEE L,

l (6) DNAODOHEMTEHA(YFTZY) ET(FIV) oEG(Fr=

) EC(hv ) ORTEELESDORKEN, EO5VISHETHNVWD
2, 2ITUNTHHAE L.
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RO (1)~ () OXEEHS, UTOM (1) ~
(5) KEAL,

(1) HARHABKRTEZREOHBMBENMSTETWS, FHlilaoM
FREICEYINIAT EWVD IHMEEALNHRICE R > BN D X
D2 TWDB: YW IATPTRIF VI ILTAIDMETIF T
A TAEFRRBERHAMELLSEANLTWS, YIaRATIX
ATP 2RI I2BICRETEIIRNF—TIAI > T4 TAY
NETIOFUTA4TAFOMMBMABBOEG TNET 5.
WONHE - R IXHMRAOAINTALALFT T THHEE
NS5, WIWVIOLAFTEBNMNEEIZEZSNTHO, UK
M BEECRBEIN, PaoRZCRBEAT S, o bhOR= >
BANSTLAF L EREETDE, FIFL T4 TABES

T4 AP EOHBEAZHKBSI® S, WEREICIER

W OLAFEEOHMEERITIROAEN, S 2T745

AbETIFTATAOHBEERADLBAEZNS,

(I) BHRHONHIIESHHRICIoTHEINTWV S, HE) M
BRI, TORMTHBMEEPNWTEEZRTTEKEL TS,
coHsE 7 JEws. 2o 7 cHBGEENEELTHE
DTV 72FINAY AT MIULMAA AT REZBEBEBESE
5A4F F ¥y RIVERMET, GiMiEOoEEZS R I T,

FHEBYOBRKRMZROML, TNICHERTLS2M8%2 1 [BF
BIHEENVWERBORZ, 0.1 RPEIEORNHEMNAREZS. Z0DOKX
SREBE—DOIRMEEHRNHEE NS, ZORBEZ 1 HHEIC 50 M5
ZB5E, —BEORERIHENAENDLDITRD, T ONHE

2l A4 Jews, BxoggmTRI R 1 |tk s,
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() AHNHIEKRED ATP 2B T 5. Lo T, 2R
THRHDITEATPZfALRTNE RV, TOREXNLEY
BNBERBHIZZZTASNTWVWLIEHEIRIVF—-Y CBILLEYT
bo| v ks, [ v [dEko@ms<] T |Jican, h
2> T ADP 28 ATP T2 %,

FHRGHEBIOTO/Va—-22R0RAA F |ELTKE
KEATVWS, EHRICEIRBEEGREET RLFUCOERICEK
o[ * |osrmaigEs, FIVI—REELD., FId— AR
BRIZIXVDENECRBRIISHEIN, TOBEET 1 2 Fo0o/ ) a
—ABHO 25FD ATP 21E 5,

UEDORBEIERZLEELRVWED, BEHRKHOZL VWS
BICHAESND., ATP BT ESCHLTH DN, BB THBL,
| T R MRRNcE®TS. [ 1 jdmdiciksL,
FRICEINTHARATIINI—-RIZERINS,

BRI LOAOEMEERBICRITIA2MEDOIEICLIVHH
DMmMMENEL, BEOHKBIHEMT 2, CZOXI3REHTIR
EIECBRBEIMBENASEOIFNICRYUTFTIZAD, 7T BEME
BROLBETFTHEEREZRTATP AR EINS,
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M (1) ERoXED 7 W~ 7 cEOAREBAEZATE.

Ml (2) THRIE (a) ThORZCWANTTALFT L EHETS
&, EOEIREELRRZY, TIFTL AR EI TV
T4 A OMEEMDBRBEEINDDOHN, 4 TUNTHHA
' &,

Ml (3) HINHBEMEOVINIATOEIEZELXT., Ehz2H3
EH 1 OXIRCRok, ZOZENSLETFHINDIYVINIATD
BT 22 mOKBOKARZET (4227403 AT
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ROEXEFAT, UTOBOICEZEELN,

Falling birth rates are a major concemn for some of Asia's biggest economies. Governments in the
region are spending hundreds of billions of dollars trying to reverse the trend. Will it work? Japan began
infroducing policies to encourage couples to have more children in the 1990s. South Korea started doing the
same in the 2000s, while Singapore's first *fertility policy dates back to 1987. China, which has seen its
population fall for the first time on 60 years, recently joined the growing club. While it is difficult to quantify
exactly how much these policies have cost, South Korean President Yoon Suk-yeol recently said his country
had spent more than $200 billion (£160 billion) over the past 16 years on trying to boost the population. Yet
last year South Korea broke its own record for the world's lowest fertility rate, with the average number of
babies expected per woman falling to 0.78. () In neighbouring Japan, which had record low births of fewer
than 800,000 last year, Prime Minister Fumio Kishida has *pledged to double the budget for child-related

policies from 10 trillion yen, which is just over 2% of the country's gross domestic product. Globally, while

there are more countries that are trying to lower birth rates, the number of countries wanting to increase
fertility has more than tripled since 1976, according to the most recent report by the United Nations.

So why do these governments want to grow their populations? Simply put, having a bigger
population who can work and produce more goods and services leads to higher economic growth. And while
a larger population can mean higher costs for governments, it can also result in bigger tax *revenues. Also,
many Asian countries are ageing rapidly. Japan leads the pack with nearly 30% of its population now over
the age of 65 and some other nations in the region are not far behind. Compare that with India, which has just
overtaken China as the world's most populous nation. More than a quarter of its people are between the age
of 10 and 20, which gives its economy huge potential for growth. And when the share of the working age
population gets smaller, the cost and burden of looking after the non-working population grow. "Negative
population growth has an impact on the economy, and combined that with an ageing population, they won't
be able to afford to support the elderly," said Xiujian Peng of Victoria University.

Most of the measures across the region to increase birth rates have been similar: payments for
new parents, *subsidised or free education, extra nurseries, *tax incentives and expanded parental leave. But
do these measures work? Data for the last few decades from Japan, South Korea and Singapore shows that
attempts to boost their populations have had very little impact. Japan's finance ministry has published a study
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which said the policies were a failure. It is a view echoed by the United Nations. “We know from history that
the types of policies which we call demographic engineering where they try to incentivise women to have
more babies, they just don't work,” Alanna Armitage of United Nations Population Fund told the BBC. “We
need to understand the underlying determinants of why women are not having children, and that is often the
inability of women to be able to combine their work life with their family life,” she added. But in
Scandinavian countries, fertility policies have worked better than they did in Asia, according to Ms Peng.
“The main reason is because they have a good welfare system and the cost of raising children is cheaper.
Their gender equality is also much more balanced than in Asian countries.” Asian countries have ranked
lower in comparison in the global gender gap report by the World Economic Forum.

There are also major questions over how these expensive measures should be funded, especially
in Japan, which is the world's most *indebted developed economy. Options under consideration in Japan
include selling more government bonds, which means increasing its debt, raising its sales tax or increasing
*social insurance premiums. The first option adds financial burden to the future generations, while the other
two would hit already struggling workers, which could convince them to have fewer children. But Antonio
Fatés, professor of economics at *INSEAD says regardless of whether these policies work, they have to
invest in them. “Fertility rates have not increased but what if there was less support? Maybe they would be
even lower,” he said. o) Governments are also investing in other areas to prepare their economies for shrinking
populations. “China has been investing in technologies and innovations to make up for the declining labour
force in order to mitigate the negative impact of the *shrinking population,” said Ms Peng. Also, while it
remains unpopular in countries like Japan and South Korea, lawmakers are discussing changing their
immigration rules to try to *entice younger workers from overseas. “Globally, the fertility rate is falling so
it1l be a race to attract young people to come and work in your country,” Ms Peng added. Whether the money
is well spent on fertility policies, these governments appear to have no other choice.

(Higt ; “Asia is spending big to battle low birth rates — will it work?”” June 6, 2023, BBC & 1) —{Z)
from BBC News at bbc.co.uk/news
*ertility : AR
*pledge : KT 5

*revenue ; FEA
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ROEXEFHAT, UTOBNIEZIREL,
(1]~ Bl RZENENEREESERT, )

[1] The traces of genetic material that humans constantly shed wherever they go could soon be used to
track individual people, or even whole ethnic groups, scientists said on Monday, warning of a *looming
“ethical *quagmire.”

[2]  Arecently developed technique can glean a huge amount of information from tiny samples of genetic
material called gyenvironmental DNA, or eDNA, that humans and animals leave behind everywhere —
including in the air. The tool could lead to a range of medical and scientific advances, and could even help
track down criminals, according to the authors of a new study published in the journal Nature Ecology &

Evolution. But it also poses a vast range of concemns around consent, privacy and surveillance, they added.
Humans spread their DNA — which carries genetic information specific to each person— everywhere, by
shedding skin or hair cells, coughing out droplets, or in wastewater flushed down toilets. In recent years,
scientists have been increasingly collecting the eDNA of wild animals, in the hopes of helping threatened
species. For the new research, scientists at the University of Florida’s Whitney Laboratory for Marine
Bioscience had been focused on collecting the eDNA of endangered sea turtles. But the international team
of researchers inadvertently collected a massive amount of human eDNA, which they called “human genetic
bycatch.” David Duffy, a wildlife disease genomic professor at the Whitney Laboratory who led the project,
said they were “consistently surprised” by the amount and quality of the human eDNA they collected. “In
most cases the quality is almost equivalent to if you took a sample from a person,” he said. )The scientists

collected human eDNA from nearby oceans, rivers and towns, as well as from areas far from human

settlements. Struggling to find a sample not *tainted by humans. they went to a section of a remote Florida

island inaccessible to the public. It was free of human DNA — at least until a member of the team walked
barefoot along the beach. They were then able to detect eDNA from a single footprint in the sand. In Duffy’s
native Ireland, the team found human DNA all along a river, with the exception of the remote mountain

stream at its source. Taking samples from the air of a veterinary hospital, the team captured eDNA that
matched the staff, their animal patient and viruses common in animals.

[3] One of the study’s authors, Mark McCauley of the Whitney Laboratory, said that by sequencing the
DNA samples, the team was able to identify if a person had a greater risk of diseases such as *autism and
*diabetes. “All of this very personal, ancestral and health-related data is freely available in the environment,
and it’s simply floating around us in the air right now,” McCauley told an online news conference. “We
specifically did not examine our *sequences in a way that we would be able to pick out specific individuals
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because of the ethical issues,” he said. But that would 3) “definitely” be possible in the future, he added. “The

question is how long it takes until we’re at that stage.” The researchers emphasized the potential benefits of
collecting human eDNA, such as tracking cancer *mutations in wastewater, discovering long-hidden
archaeological sites or revealing the true *culprit of a crime using only the DNA they left in a room. Natalie
Ram, a law professor at the University of Maryland not involved in the research, said the findings “should
raise serious concern about genetic privacy and the appropriate limits of policing.” “Exploiting involuntarily
shed genetic information for investigative aims risks putting all of us under *perpetual genetic surveillance,”
she wrote in a commentary on the study. The authors of the study shared her concerns. McCauley wamed
harvesting human eDNA without consent could be used to track individual people or even target “vulnerable
populations or ethnic minorities.” @It is why the team decided to sound the alarm, they said in a statement,
calling for policymakers and scientists to start working on regulation that could address such issues.

(Juliette Collen, “New threat to privacy? Scientists sound alarm about DNA tool”, The Japan Times, 2023/5/16,
AFP-JIJL.— 0 i)

*loom : 1HS
*quagmire : JE¥3
*aint : {599 %
*autism : F BFE
*diabetes : FEFRIF
*sequence : BCA
*mutation : ZHRZ
*culprit : JRJEH
*perpetual : 7KHEH)

C2346

281



M1 TEREE (1) @ environmental DNA, or eDNA IZDWT, @ eDNA Eidfaldy, %7z
@ eDNA [HANZBALDAREMEDN B 2%, BRI TRRSNTWARFICAIL T, Zh
ZN30 FRETHHLARI U,

B2 TR Q) ZHASEITERURS N,

M3 TEEE (3) IZDWT, fildY “definitely” be possible in the futureZ2 D%y, AT
BIU TR LR E W,

14 THER @ D It AMMZERLTNDD, AUTEIL THREAL 2 &,

C2346
10

282



——ZDOR—=VIFA—

C2346
11

283



ROFX[N] L[] ZFRAT, LUTOBWNIEZGZSY,

1] The 19th century landscape paintings hanging in London’s Tate Britain Museum looked awfully
familiar to climate physicist Anna Lea Albright. Artist Joseph Mallord William Tumer’s signature way of
*shrouding his *vistas in fog and smoke reminded Albright of her own research tracking air pollution.

“I started wondering if there was (1) a connection,” says Albright, who had been visiting the
museum on a day off from the Laboratory for Dynamical Meteorology in Paris. After all, Tumer — a
forerunner of the impressionist movement — was painting as Britain’s industrial revolution gathered steam,
and a growing number of *belching manufacturing plants eamed London the nickname “The Big Smoke.”

Turner’s early works, such as his 1814 painting “Apullia in Search of Appullus,” were rendered in
sharp details. Later works, like his celebrated 1844 painting “Rain, Steam and Speed - the Great Western
Railway,” embraced a dreamier, *fuzzier aesthetic. Perhaps, Albright thought, this *burgeoning painting
style wasn’t a purely artistic phenomenon. Perhaps Tumer and his successors painted exactly what they saw:
their *environs becoming more and more obscured by *smokestack haze.

To find out how much realism there is in impressionism, Albright teamed up with Harvard
University climatologist Peter Huybers, who’s an expert in reconstructing pollution before instruments
existed to closely track air quality. Their analysis of nearly 130 paintings by Turner, Paris-based impressionist
Claude Monet and several others tells a tale of two modernizing cities.

Low contrast and whiter *hues are *hallmarks of the impressionist style. They are also hallmarks
of air pollution, which can affect how a distant scene looks to the naked eye. o)Tiny *airborne particles, or
*aerosols, can absorb or scatter light. That makes the bright parts of objects appear dimmer while also shifting
the entire scene’s color toward neutral white.

The artworks that Albright and Huybers investigated, which span from the late 1700s to the early
1900s, decrease in contrast as the 19th century progresses. That trend tracks with an increase in air pollution,
estimated from historical records of coal sales, Albright and Huybers report in ¢3)the Feb. 7 Proceedings of
the National Academy of Sciences.

[11] Albright and Huybers distinguished art from aerosol by first using a mathematical model to
analyze the contrast and color of 60 paintings that Turner made between 1796 and 1850 as well as 38 Monet
works from 1864 to 1901. They then compared the findings to *sulfur dioxide emissions over the century,
estimated from the trend in the annual amount of coal sold and bumed in London and Paris. When sulfur
dioxide reacts with molecules in the atmosphere, aerosols form.

“Our results indicate that [19th century] paintings capture changes in the *optical environment
associated with increasingly polluted atmospheres during the industrial revolution,” the researchers write. As
sulfur dioxide emissions increased over time, the amount of contrast in both Tumer’s and Monet’s paintings
decreased. However, paintings of Paris that Monet made from 1864 to 1872 have much higher contrast than
Tumer’s last paintings of London made two decades earlier.

C2346
12

284



The difference, Albright and Huybers say, can be attributed to the much slower start of the
industrial revolution in France. Paris’ air pollution level around 1870 was about what London’s was when
Tumer started painting in the early 1800s. It confirms that the similar *progression in their painting styles
can’t be chalked up to coincidence, but is guided by air pollution, the pair conclude.

The researchers also analyzed the paintings’ *visibility, or the distance at which an object can be
clearly seen. Before 1830, the visibility in Turner’s paintings averaged about 25 kilometers, the team found.
Paintings made after 1830 had an average visibility of about 10 kilometers. Paintings made by Monet in
London around 1900, such as “‘Charing Cross Bridge,” have a visibility of less than five kilometers. That’s
similar to estimates for modem-day megacities such as Delhi and Beijing, Albright and Huybers say.

To strengthen their argument, the researchers also analyzed 18 paintings from four other London-
and Paris-based impressionists. Again, as outdoor air pollution increased over time, the contrast and visibility
in the paintings decreased, the team found. What’s more, the decrease seen in French paintings lagged behind
the decrease seen in British ones.

Overall, air pollution can explain about 61 percent of contrast differences between the paintings,
the researchers calculate. In that respect, “different painters will paint in a similar way when the environment
is similar,” Albright says. “But I don’t want to overstep and say: Oh, we can explain all of impressionism.”

(Source: Bas den Hond, Science News, February 26, 2023. Used with permission.)
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WCLeEZ s, RENORIKEADENPERITHNDRIE (1.0x10° Pa) &5
LLBoTEARAR DI/, ZORBEZREBL LTS (K274). KRE1 TK
I TNORMEADYEEZE nmilmol) EF 5. RITIEEZ 20°CITiR > 7= X,
KBLOEZA M IZEDH D 2HE, BRNOKIEKEADEE 2.0x10° Pa &L
REZREB2 ET2(H2H) KB 2 TKITEITTWLKEADYERZ ny(mol)
ET2, (NBRTQIREABRS N, ZL, AEZIITLAEER b I3ERER

<HHDET B,
l > %) D
SEA T /;;wA
1.0X10°Pa | 1 2.0x10°Pa
K10 LA —~K1.0 L
K1 K2
2 2

(1) 71 (mol) DEERADKFEZE 1.0x10° Pa DH ET, m (mol) DEMAEA DK ZE
20x10° PaDBHETHELZEZ A, FNEN N (L), V2 (L) Tholz. &
V, B LZEE, TORZEIRZEOXS BRI EZN, ONE@XVIEL
WHDE | DRATHREMOBZBEZOTHARZI N, KEORIERIVWTND
20 °CTHr o 7z,

O =" @ "= @ V=12

(2)  n (moll] DTUEA & ny (mol) DEEADKEZFECEHLDOH ETHIELZ L
A, TN v, (L), vy (L) Thol, eV, 2hLEEE, TOKE
SREOLSBERICADR. DALV ELVWSOE | DEATREMO
FHZ2OTHAREWN, FEOREITNTND 20°CTHT o7z,

O =V, @ =V @ V=12V,
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()  7K%E25 °C, 1.0x10° Pa DREHFICTRHICESKBLEZEZ A, ZOKIZER
HOZBILRBEDETAS, KBREILoTz. TOKBEKREKREB EIER, KIEHK
BIZZB b kFOEMICEAL THEEREELZ> TS, KIZIEMLZ—BILRES
COzaq &£9%&, COzaq D<K —EILREE HoCO3 DAERERHL TRDLIIZ
BB CERET 5.

COzaq + H,O0 —— H* + HCO;~ —O
HCO;~ == H* + COs?" —®

25°CIZBNT, —BBORIGODBEEEEIT K1=4.5x10"7 mol/L, —B¢H DKIEQ
DOEHEEEIL K2=4.7x10"" mol/L &3 5,

TERALIRSR DIKNDVERIZ D NTIEIAN Y —DIRRIR DL H, 25°CT 1.0x10°
Pa D ZELikFEIL 1.0L OKIZ3.0x10 2 mol BT BT EET 5, EBRODWNEZER
DOIE—E T, —BILRBUMTK ERINT DT BB ICHFELRNWI & &
T5, £, KOBHIZEL2NWIEET 5,

3 FEERIZAWEEZZPIZ _BILRBIEIAREOEIS T 0.040%FEL /=, 1.0x10° Pa
DZEZINZ BT D _BILREOHE (Pa) Z2ROT, TOEMBEEEDEFE 2HTE
TR,

14 KESHKB1.0 L IT -B(LRFBIIM mol ML TWDHN, BEZERD THEMEF
2 IITEERI N, 2L, “BALRRDHERIZE > TKOEREIZELLan T
LET 5,

15 KIBEBDpHIZBEEELZXRD (1) 6 Q) ICEZREIW, 72720, K DfEMNIE
WINSWCBEHORGOIZERT 2 2 ENTE, KEAFTHIIT—BEOK
DI E > TORELBHZEET S,

B34
298



() 4 TRDOZABEBLOLICHEML TWS-BILREZOWERZE C (mol)
ETBHEEHAO _BILKEOEIREIXC (mol/L) &725, —BHODKIG
OOBEEES o (0<a<1) EL7z&%E, FTOZM | |icctaZAWEX
FAEZHEZEAN, KZRTAQZZRI BRIV,

[HT]J[HCOs3™]
K1 = = [ ®
[CO.]

2) @ORDK & CIZBEERALTaZ2RDEEIA, a =018 Tho/z, K
SR B DKFKA 4 BEHNZRDOT, KORXOZEM [ | KHTIIE 5K
EEADKT L TEEREWV, 2720, M | kb T a5%miE 1
kT, 10 &0/AhE N,

M= ] x10"*mol/L

() KEHEHEBD pH [ XROEDQHMPIZH D EZEA NN, BDEYRDHDEY
MNEFEXD | DBEATHREMDRL S ZOTHARI W,

7 305 4.0 DR 1 40,5500
7 5. 0M5 6.0 DfF T 6025700
F 102580 DR
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2| RoxE (1), (I) BLY (M) 2HRAT, M1INSMITEZRI N,

(1) BERIEVETTEHENEINR, TORKIGOFEACT R F—DER IS
RIiEHTHICHESBE I DI EBMNBERITIE, RO2DDERICE>THRES. 2B,
AR O ETIIRRCBMIR E DREBOEMDLEDRIGIZED TR S,

1 DOERIE, RS ERYICELT 2BONTTRIIF—DRLTHS. N
ML F—E1T, WEEREMNEELTWSEHS (ZnEREWVD) BNHDODEITXR
WF—, ThOLEH TN F—CRATIRIF—ORBRDOZETH D, —BITHE
IHIINF—NNENEELDRIEIRETH D, ZOERIOBRETRONEEI R F—
READTHERITIE, RIZOHOIRINF—2EE L TRONBITKET 2D TH
BRISERD, RERMIME D DLREITRDDT, RINIEFERITET L
T, BT, RONFHIRINF—DHEMT HHEITE, ZOHOIRINF—E2RDIH}
NSO AL D TREASLN E/RD, ERIIIREYE D HALEIT/RS D TRIRIE
T LI W,

55 1 DOERIX, KIEYNSERYICENTIBOROEAMES ORI THS. K
JRZ KD TROELHESHEMT 55 EITIE, TORBIIEBFENITETLOTWVI EN
HoENTNWD, HiZ, RIBICE > TROEHEENHAT HHEBITE, TORIGITHEST
LiZ<W, 22T, ROEMEIAEMT 52L&, (BEE» SE (FfE), &
DS RAEN (RL) 72 EDREEL, G)FESNTWE 2 DOMENHE—ITRETD
BIOIR (REDRS, BEEROBENDEMRZLE), (EERISIZBNWTRIES XD
HERY DI BT OEBHEZ DB ETH S,

HBRBITBNWT, Ll 2 DOEROBRNVENITIEDA D JAITIE, RIBIEART]
WD, BENIZETT 50, EREEE<ET LW EEENh RS, —K,
2ODEROHENENIITHEDEIHEIE, KSEn#sz0, BRNETTS
MEIMIL, TORBEHT2DOERDOEESNKRENWNTL o TRES., &%
W, RIBOETICH LT, RIRICE DN RILF—DHMNG 2 23082, AL
DWEMMNREZ DRIV KRETNUL, TOKBITEREIITITEST LD, MEFh
TEHREMIETT 5.
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1 ROR (7)) 25 () &, ZNENTORORIEDHEAMNS D D ENIC
HTIIELD, REMZANS DDERESEZRLALREIWV, 7B, NS5O
DEA ERETROBERFRICTHS LT 5.

(7)
(1)
(7)
(=)
&)

CHg () + 50, (5) ——» 3CO, (K) + 4H,0 (%)
N,Os ) ——»  2NO, (K) |

Ny () + 3H, () ——> 2NHj (%)

HO () —— H,0 (&)

|2 () —_— > |2 (&)

K BOHBAD EHELME OERLITK 2 RIEDHHE

B D53 %8 BOHAD fLiE = DAL
A FE B s
B i B4 B
C 76 B B
D I #4 1

2 KCI (E) D 25°CTOKNDEMREIT—17.2kI/mol THELURHETH DM, H
FHNCHETT D, TOHAZ (AR F—) L) TELMS) o EmZE
FAWT 40~50 FRETHBALRZI W,
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(I) HAEVFITLABIHELD Y T LADREITNT

ML h U LRE (R ) 2E5T05. & Qoo,g:)'c,*o
) FoabiOHEILD Y Y AORAIZETNZH L eiQ i
613 CCBEINT76 °CTH B, Hift ) F7 1 HifL A ‘QQ"’Q
U AEEALYFIL AU DA = 6:4 OWE 0.0'0'0.0

B TEOHE—RBEAMI, 450 CTIIRIME L ikk L
BoTW5b, ZOMMLTWBHE, ThbbnfiEs
ABMEE &3 5.

VAN E 100.0 g % 450 °CIZfR S, #EUIBHMEOEM X BLUVEMY 2HAL T
BMX CEBMY EORIC3.6VOBEENIZEZA, BRX EIZIZUFULBE
(S 181°C) MMRIAE L TARL, BRY FIIERENGARE L TRAELE., &
WOV FTLDOEEITEMEE OBEELD /NS N, £RLEYFULIIAR
BEITENATLSSDT, INERFRLEMIBRNEIICLTEDSZEITED
DFULBENEONZ. 2B, ZOBXBOBIZHEH VT LAREMNLET, £
T VARUE E 1R DIREBZ R > T & T %,

e=Na"Q=0CI"
1 T N U o LR

M3 HAEAU D LKESDOBAKET 1 BN 0 OB g A, ZORIEEEHEF
LHITEZIRE W,

B4 THRIFIZBWT, BBXBIVEMY OO B5—FK3BME, 5 —4HdEMT
H5. (TBMERLINA)BBETREZ2RIEE, FTNETNETF () 2801
F ORI TEERI N,

1 EMX EEMY EOMIZ50A O—EEHA 2.0 FEENZLT5E, 5N
LU F U LABAOYEZEIXM mol 2 FORMBEEREIET LM TEZARI N,
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(I oBRALHITE, KERIESETRKBKRE L2 EEIT, ZOKRERIPBIEZRT
LONSHEENZRTODOETHRABRODNH S, Tz, KIETBRWBILYTD,
BROREDKBFREISL THETZ2DDONRH D, &AW, BTV Z U ALl
PR TN, BEEEbRERESRIEL TGS, T, B 1 RIER
TRIEEAEDBROPBEIIHN U TRETH B, o7 vLKERE (7 vtKEDKE
#) LRRIELTHETS.

16 THE @ IIEELT, Fo ()25 ) ITRTEMEY 0.1 mol #/K 1 L IZIEHM
L, B5NKBIKED pH 2Rz EE, pHONEDBENHD, 2FBIZTEVLD
DBXIUNIBFBHIZEWSHDZTD (7) D5 (F) OFh S ZNETNRY, TN50
sl Z pH MEWEIZ, ENSAIZFIRELR S N,

(7)BaO  (£)SO, (9)Na,0 (T)P,0,, (#)CO,

7 THE O TBELT, RO (1) BERU(Q) O F > XEed W bERIHK
ETNTNEERI N,
(1) BAET IV UL EHER E D RIN
2 BAETIVIZULEKBRIET BT LKEREDRIG

8 T#ER () TREIBRBDAMF P REE TRMELERBEREFE 23N,
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3 ROM 1 N5 5 IZEZTIREWN,

il THOBEEOKNERESEZIZLT, TOHEOTI—T (1) 156 @) oZFh
TNDOHRT, RELIITERDOBRILEDN 2 FHITREWYEDOIRE L2 tE O
LB zESRI N,

(BR{L%K)

IhNEYY ————— —_ X

| | I 1 | l I l | | |
-5 4 3 2 -1 0 41 +2 +3 +4 +5

(1) CHa CO2 Cco CaC: ODOHODKRFE
(2)  NHs NO2 AgNOz NaNO2 Do zEHE
(3) H20 H202 CcO 02 DOHDEEFR

4) NaClO Cl2 NaCl KCIOs D DiEE

]2 TR BRICRHEEZRESELHEO DL, HSELOBRBETDH D, KL
DERITIE FeS2 TH U, TN Fe*& SL2MER5 1T MHLEWMTH S,
wFeSs ZZ2R P TREES § 5 e bdk (D) & MR ENERT 5. HAELK
o —ER LIRS 2B WKER{ET b Y D LA KIBRICET &, Hifii ) b Y T AR
5. ZOHERBRT M) VLR, EBRET_BRILMBZRESELILSITHEL
LTHWwWSNS, I7abb, o> b UARHREZMA S & _BILHE
DWFHEET D,

FERER (@), () B () TRZIZRIHD, 14 >R eFERhWbERERZE,
TNTNRERICEHERI 0,
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3 REEFHRUTA x (moll EKEEETFTRUT Ly (mol] Z223THERDRESYN
HbH. TNETXTKIZTENLT100.0mL OKEKE Lz, ZOKEKZ 10.0
mLID2DDZAT7IATABIVBICANZ. ZATIAT AIZAFIVE
LoD EREELUTMA, 1.00mol/L DEMTHELZEZ A, KURDREN
BRI N, XEBZ 1450mL A& ZATKRKBKROBNERL T,

ZATIAIBITE, KENY T LAOBGIREBNECR RS ETHEENY D
LIKBRZEMZ T2, FDH, ZOKBRIZT /NI LA EEREELT
MZ, 1.00 moV/L DM THELEZ A, 1050 mLMAKEZATKBRDOE
WEELT,

KD () & QITEAREIN,

() Z=AT75AJART, RETMITLLEEBEORITREZ  ERBD, 14
CREEERWVEZERERZEE I,

(2) BAOKERDEESYHFD (a) KEF N TALAOYWER x (mol) BLN(b) KEE
EF MV TLOYER vy (mol) 23K, TOREZENETF I TENTND
REMICEZR I,
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B4 AR CHOH TEINB 7L I— L OMERER | 1ILRT, Zh5OHT,
FORHE )NS5 @) OBZICETEES TN T—ILE A D5 D O bR,
ZOREEMEMESREN, B, THTNORECPNT, MET 1D

IR 5 720y,
CHj,

[ T
C CH;—CH—CH,—OH D CH3—(|)—OH
CHj

X1

(1) MEREREO=/7OLBEAY D LAKEBREZMARONIMET S L, ¥R o%
RSB IVa—)b

(2) WREBEBRMEO_7OLEEN )T LKBEREZMARONIMAT D E, AR
Bzt d 57 a—)b

@) BRZMATMARAL, 2 THRARAKKEEEISETELLI VIV B, TF)
BE2GERWNTINT OB THBZHTIVA—)V

4 FUREKBIET PUTLKBREMATRINEES &, CHIs BN EBEARKY)
D1IDELTHELS IOV
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Bl 5 ROEEINESEME(D)NSE @) 2T H8ILEYDSE, AERERTZ |
EHHOHDODEERZ, TNEN 1 DT OEELI WV, AEREEFICII*EHZ
fHir7zd v, BERXITTosizas s TELL Z &,

H
|
H,C—C——C—C

mé——im lm H
() HFRCH, 25 IHEORELMEEL TVIHES LESD TN
(2) #HFRCH,0 EHDI—F))

@) A FRCHO Z2bbMAERME U EOEFNSRIBIRKEE 2DF b

877

4) HFKRCHO,Z2dbDE ROF @
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TR 6 4EE (2024 ) HILKY

AOAM (RREREE) TH

FRL RO

<ZBEBREE1>

G544 11H4H

EREW /RS | .
ik BB R =T
T
o 13 : 00~14 : 20
BRI R 13 K

BREZIMPFEHEL

(80 43)

308

B2456



——— ZOR—JE A

309 B2456



———ZOR—- TR A

310 B2456



M10X5I, REOHSVEENH 0D, FARTHZE PO EEEE CHET

5ZENTEDRITR> TS, BE L OB THUHEA LIRWEBEDO—4GIZ
HEm O/NOEZED T, Mgz RO RD S NTEBICE ZENT
EHX DT T 7z, Nk & PR & ORI O &R IEEBRREIE 1, BHEERRE
pTHO, BEMBEOMICEENRZZSMaN, MBIMEZZEZEZSZE
NTE, MEREMABOMEOROHE (HEM) 29 £T25, MBRERDEME
DD R 2R 0 & UT, KFEHMNT x @, ENZREIZZE> TFAHIZ y il
Z2E5, BEREMIABORERE EDITRERLEANVWDDEL, yEIEBENRTAE
2oL THROMZ LS RTREFFHED ZIEQOAELET S, EHOKES
Zgll, ZBREHNIBHETEDI2HDLETD. AER IO T7 > ERANWTET,

ROM 1~ 6 &AL RER, MRIET TR, BEXHCHEDBEHR
et

X1

MEBERTHE, ENNMEHEORE I g L TEHEL TV &L, FEAICHEENAETILUZEMRE L TH-7,
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mu&m,H%@ﬁ%ﬁ%¢=g&btom%m@%LTmmmo

M1 R20&II, MMkE 0 =2n OAEDRIENSHMIIRTE, M
B ORED SHEND Z L <EB L. 0= 1 OAEDONEZEHE

THEENIMERPENSRITENDORESS %, m, g, ¢ HSHLERD
DERANWTEE., Xz, TOHNDOMEZEZ L,

X 2

B2 0]+ NENAEDIEN S/ NIEKZFRFMNIIRLEEE, INIEKT
MBOXHEIZZ>Tx=0, y=f£ DREPLIZ, 2ITERTHHNIRIE
WETIREI Lz, ZOEE, INIKIZIZZE < INETTHITRD I EERL,
REBOAIRER 0 CAMTZ, m, g, ¢DNSBRERDBOERANTER,

BB, DETHNTAEIZTDWVT, |al N+H/RENEZITRD DT
A sina stana=sa, cosa=1%2HANL,
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RIZ, MBZKFILTHEMZ o =0 & Lz, HBIEEEL TWARN,

3 /MR ZE, B2 7 nE DI Tx i bD x = £ OALEITEHNIT
Bz, TO®R, ABOBEEA e 2P DRES LTV L, HEAN
Qo WIS T2 EET/INPIRTIT RO IZ U Tz, IR uZ, m, g, ¢,
NS RBERDDEHANTEE,

B4 INPERTROZLER, FBROBEAZ g IR0k, TO®, M)
nte (056 <2) DABEOMEZII D TEEBT WO, MikoHs
vZ&, m, g, @, 0, £, Y DOEBBERHDEHANWTER,

M5 /A, x BENEIZRDZERL, BrOEy#iboy=2TEIEL
oo W%, m, g, @o, {tMERBERBOEZHNVWTER.
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R30&SI, FlESSIETTHEERAZ 0, (0o <0 <) TEEL, M
% 0 DEDME I EHREE 2 MV TEES §ic. TO%, Mk % LoD
BFAEE 0y (0 <6y <) DAEORBEITHNCES &, MK EETND
73085 T DAETHE L.

M6 ZD&EEDsing, &, INIERNBENSZITHHORKESS 2, m, g, £,
o, o MENBELRHDEHNTEY,

AR

B3
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@éﬁﬁ$ﬁm6ﬁﬁ% BB EI T 2B 2 E— hR > T &0,
ITH/E&_mméﬂTH%O%E?ﬁ?@ﬁﬁ%%ﬁot%%kbt%T
WTEDREBEEZ 5.,

B1ok21Z, WEEn OBRFEFLFHERE CIF, JEERR) &2, 2
bﬁuﬁﬂﬁuk@fgétXF/f/U/5 NIZHEHUCZ. EX R BN
P —OUEIIMBAINTBO LU O —DEROANEZ TS, BiEuR,
HESHEEE Ty OEIROYME, #IHRE T, OKIBOMKRH D, U ¥ —%28H)
THIETEHMZINS ERBMIELZIENTES, IUDITIY Y —-DE
EIBEAR Sl L TH 0, [UROMHBEILT, Tholz, ZTNEREA &7
b, YU —DBEEEA N OETICED, [ADIKREZ, K2 DEH—E
B (p—V ) ITRTEDIT, RiE A->IREE B—IREE CoIREE DB A & 1
W71 % Y (A=S st

REIHAHRE TH L, SEERE R, SEOEMENLBE -R LT, &
7z, BIRBEIMEROYEII T KRERBERBEZ>THY, BEEIEDbS RN
HDET 5,

RO 1~ 5ITEAK. FEX, #MELEFTRLS, BBAACHEOHEE SR
T,

EAXA k>

S H—

W A
R el ]

R @ Ej] m-

el D YA
Ty

B 1
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L‘T:jj N A

0 R
2

M1 KB ADNS, Y —OERAZHENRICES /- TYE
AR EP-LDEFIELT, [AEOBENT, OREBIZLEZ. AHIFR
IWF—DEC AU ERENEINZEE W 2, R, n, Ty, Ty ZHWTE
H,

B2 Rz, ) ¥ —2B8L CERZEKEOMEKICHEMSE, SRLLTE
AR D EFIE LT, [UENIN/AEEN W 1275 721REE C T
EX b2 ZiEDT. KBOYEDN S RAENZITIRo TG @, %, Wy &
WTHEH,

M3 E5iZ, YUY —DKHZ R LICHUOBE L, MBAZ{LTEA N

ZOo< D EHUAA, [AEDRENTy DIREDITLZ, Z0&EEEEN
éﬂf:{ig WCD 75': FF"E] 1D WAB ;&ﬁﬁ {/)—Ciﬁo
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4 BRIZ, U5 —DKHEZSROMEICEME T, HHEALTEZ b
WO DEMLUIAA, KB A TRLEE, ZO&EELKMENINLEHIR
Wpa TH o7z,

ZD1YA )T, BiROYENRAENSZTI -8 @ &, KRN

éﬂf:{igo)ﬁ%*ﬂ w (W = WAB + WBC + WCD + WDA) & @tt % "j;, E= }‘
B TEEEEE L THiok & SOl ETIRKER S, % %, W,

Won ZHIVTER. 72, W>0THBZEEANT, %c;t, (D1&y

KEW, @ 1IZZELWY, @ 1L/ ), onwdFhnz, O~OTEZ
Lo

M5 @ &EWiX, EN-#HKR (p-V ) OEMIHIET 2. @ & WEh

ZTHUIDOWT, MInTHHEEEK3DA, B, C, D, p, q, 1, s DNHHER
HDEHAWT, 72 XL TABgp THEN-HE REDKDITER,

EH A

X 3
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B1okDi, WERT A Z2ES (R TMELESE @R CETAHM
BT, =7y hNERBWE T TEHRIBIEHBEND D, HEITEZEHIC
HO, MENTFAFTERENm, BRENq@>0)T, MATIIEEN M, &
K Q(@>0) TH %, -

BU®D, MERT A X ETHIRKOEOHRDIMBEIZEIEL THD, BALEN
V THLFTHRIRMO—REL N S HBEX N 22T TEEH L, MR /NS 20
SHEED /NSNS v THRHIENS., T0%, WEEEBO—HKEED
BEIIZBNWTHEE r TEITAHMZ 90° T 5N, BHEOEBONTHTYR T
2R TEET 5. WMENT A OEEL, HHIZE > FROAICZEE N
TWnw3,

SEATRRARIE, MR O K Z S ITHARTRERE d B+Ha/hE <, BIRONRD /M S
W, £z, BB OEBN TORS IR, RNHUAEEORELER TS
%, EHIT, BREKBIVES, TR E KBS OB TOYEK T OBEH
DEEBIBETELHDET S, /—O OFEAOLFIEEREZ kK E L, BER
MZEX BB RN F—OHUELZEEE LT S,

ROM 1~ 6ICEAL. BEX, BRZTTRL, BXAHCHEOHEDR
.

TR

fri BRI T-A

m q

X 1
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M1 WERNTFAO, FrBRECBIaIEEOREZa%Z, m, q, V, d
EZRAWTERY.

2 WROARNSHFHHENZEROWER FADEIvE, m, q, VEAN
TEE.

B3 —kREBICL o T, FrERiF A MNETHRIZE 90° flF oz 20K
BEBZ, m, q, v, rZHAWTEYR, /=, EomEE, KEIcL
T, | @ B2r5Fpi, @ FaihsR ), onwFnhz, O, QTEAL.

Bl4 —RRREBICE ST, FrERTF A METARZE 90° fhif s n/zaikicon
T, B FAOEHIRIF—EEHRICONWTEZ S,

(@) FEEIT R F—IIBL LBV, oMM ZEZIcHEE X,

(b) EBEOELDOREZZ, m, v EHWTEL, EHEOLLOMEZ,
SO DEIT AN S DAETEAX.
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B2DX2I1Z, Wik T OFLIZHN S THREBR T A DNARTAIESITYIRT
ZEL, WEKTIXEER ORETEMITOICEPFLTBY, FENTADOK
FIIEETES,

X 2

5 EXUDIT, MET ZEHNRNE D ICERE LUZIRETHRER T A Z2HRX
Wi, WER T AR T IZEHERT 520D0ES v DFR/MEUuZ, m, q,
R, M, @, kg MOMBERDHDZRANTER.

6 RiZ, AT ZEEETHHICEH ZENTEX2RETHILS B THE
R AZEHRIE. WEAT AWK T ITHRT H0DDEE v DR/

Bz EToEE, M50uEORL 2, m, MERNTEL.
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il

£

XD (1), () OXEEZHEHS, LTOA (1) ~ (6) ICEX

(I)] Z2TORGBHRRBERERLIFEINIB\#HEZ/HE->THD, NI H

ODEAGHEVERERNNBICH HEENL DNA BAIZRHAT DL, #E
MEZD. TOHE, BENDNAIZH> THAMICEFTL TV, B4
KHE D DNA RV RAT—FRHLWX IV LA FRZ2EEFOHICHET 3

ZETRIYRXIZVATFRHEMESIES, LAL, ZOBEBIEISTI(1Y
—ERENDIEVNWI VLA FRENRTNEBESR N, BEAEDAE
MTZOTIA4Y—REWIAHO] 7 [tH 5.

RIZDNA RYUAT—ERTITAT—0D 3PRWITX T LAF REZMM
LTWE, DNADYEEHOBEHUNZETTHETHLLWHIEIMEZHET
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ROEXEFAT, UTOBOICEZEELN,

Falling birth rates are a major concemn for some of Asia's biggest economies. Governments in the
region are spending hundreds of billions of dollars trying to reverse the trend. Will it work? Japan began
infroducing policies to encourage couples to have more children in the 1990s. South Korea started doing the
same in the 2000s, while Singapore's first *fertility policy dates back to 1987. China, which has seen its
population fall for the first time on 60 years, recently joined the growing club. While it is difficult to quantify
exactly how much these policies have cost, South Korean President Yoon Suk-yeol recently said his country
had spent more than $200 billion (£160 billion) over the past 16 years on trying to boost the population. Yet
last year South Korea broke its own record for the world's lowest fertility rate, with the average number of
babies expected per woman falling to 0.78. () In neighbouring Japan, which had record low births of fewer
than 800,000 last year, Prime Minister Fumio Kishida has *pledged to double the budget for child-related

policies from 10 trillion yen, which is just over 2% of the country's gross domestic product. Globally, while

there are more countries that are trying to lower birth rates, the number of countries wanting to increase
fertility has more than tripled since 1976, according to the most recent report by the United Nations.

So why do these governments want to grow their populations? Simply put, having a bigger
population who can work and produce more goods and services leads to higher economic growth. And while
a larger population can mean higher costs for governments, it can also result in bigger tax *revenues. Also,
many Asian countries are ageing rapidly. Japan leads the pack with nearly 30% of its population now over
the age of 65 and some other nations in the region are not far behind. Compare that with India, which has just
overtaken China as the world's most populous nation. More than a quarter of its people are between the age
of 10 and 20, which gives its economy huge potential for growth. And when the share of the working age
population gets smaller, the cost and burden of looking after the non-working population grow. "Negative
population growth has an impact on the economy, and combined that with an ageing population, they won't
be able to afford to support the elderly," said Xiujian Peng of Victoria University.

Most of the measures across the region to increase birth rates have been similar: payments for
new parents, *subsidised or free education, extra nurseries, *tax incentives and expanded parental leave. But
do these measures work? Data for the last few decades from Japan, South Korea and Singapore shows that
attempts to boost their populations have had very little impact. Japan's finance ministry has published a study
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which said the policies were a failure. It is a view echoed by the United Nations. “We know from history that
the types of policies which we call demographic engineering where they try to incentivise women to have
more babies, they just don't work,” Alanna Armitage of United Nations Population Fund told the BBC. “We
need to understand the underlying determinants of why women are not having children, and that is often the
inability of women to be able to combine their work life with their family life,” she added. But in
Scandinavian countries, fertility policies have worked better than they did in Asia, according to Ms Peng.
“The main reason is because they have a good welfare system and the cost of raising children is cheaper.
Their gender equality is also much more balanced than in Asian countries.” Asian countries have ranked
lower in comparison in the global gender gap report by the World Economic Forum.

There are also major questions over how these expensive measures should be funded, especially
in Japan, which is the world's most *indebted developed economy. Options under consideration in Japan
include selling more government bonds, which means increasing its debt, raising its sales tax or increasing
*social insurance premiums. The first option adds financial burden to the future generations, while the other
two would hit already struggling workers, which could convince them to have fewer children. But Antonio
Fatés, professor of economics at *INSEAD says regardless of whether these policies work, they have to
invest in them. “Fertility rates have not increased but what if there was less support? Maybe they would be
even lower,” he said. o) Governments are also investing in other areas to prepare their economies for shrinking
populations. “China has been investing in technologies and innovations to make up for the declining labour
force in order to mitigate the negative impact of the *shrinking population,” said Ms Peng. Also, while it
remains unpopular in countries like Japan and South Korea, lawmakers are discussing changing their
immigration rules to try to *entice younger workers from overseas. “Globally, the fertility rate is falling so
it1l be a race to attract young people to come and work in your country,” Ms Peng added. Whether the money
is well spent on fertility policies, these governments appear to have no other choice.

(Higt ; “Asia is spending big to battle low birth rates — will it work?”” June 6, 2023, BBC & 1) —{Z)
from BBC News at bbc.co.uk/news
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ROEXEFHAT, UTOBNIEZIREL,
(1]~ Bl RZENENEREESERT, )

[1] The traces of genetic material that humans constantly shed wherever they go could soon be used to
track individual people, or even whole ethnic groups, scientists said on Monday, warning of a *looming
“ethical *quagmire.”

[2]  Arecently developed technique can glean a huge amount of information from tiny samples of genetic
material called gyenvironmental DNA, or eDNA, that humans and animals leave behind everywhere —
including in the air. The tool could lead to a range of medical and scientific advances, and could even help
track down criminals, according to the authors of a new study published in the journal Nature Ecology &

Evolution. But it also poses a vast range of concemns around consent, privacy and surveillance, they added.
Humans spread their DNA — which carries genetic information specific to each person— everywhere, by
shedding skin or hair cells, coughing out droplets, or in wastewater flushed down toilets. In recent years,
scientists have been increasingly collecting the eDNA of wild animals, in the hopes of helping threatened
species. For the new research, scientists at the University of Florida’s Whitney Laboratory for Marine
Bioscience had been focused on collecting the eDNA of endangered sea turtles. But the international team
of researchers inadvertently collected a massive amount of human eDNA, which they called “human genetic
bycatch.” David Duffy, a wildlife disease genomic professor at the Whitney Laboratory who led the project,
said they were “consistently surprised” by the amount and quality of the human eDNA they collected. “In
most cases the quality is almost equivalent to if you took a sample from a person,” he said. )The scientists

collected human eDNA from nearby oceans, rivers and towns, as well as from areas far from human

settlements. Struggling to find a sample not *tainted by humans. they went to a section of a remote Florida

island inaccessible to the public. It was free of human DNA — at least until a member of the team walked
barefoot along the beach. They were then able to detect eDNA from a single footprint in the sand. In Duffy’s
native Ireland, the team found human DNA all along a river, with the exception of the remote mountain

stream at its source. Taking samples from the air of a veterinary hospital, the team captured eDNA that
matched the staff, their animal patient and viruses common in animals.

[3] One of the study’s authors, Mark McCauley of the Whitney Laboratory, said that by sequencing the
DNA samples, the team was able to identify if a person had a greater risk of diseases such as *autism and
*diabetes. “All of this very personal, ancestral and health-related data is freely available in the environment,
and it’s simply floating around us in the air right now,” McCauley told an online news conference. “We
specifically did not examine our *sequences in a way that we would be able to pick out specific individuals
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because of the ethical issues,” he said. But that would 3) “definitely” be possible in the future, he added. “The
question is how long it takes until we’re at that stage.” The researchers emphasized the potential benefits of

collecting human eDNA, such as tracking cancer *mutations in wastewater, discovering long-hidden
archaeological sites or revealing the true *culprit of a crime using only the DNA they left in a room. Natalie
Ram, a law professor at the University of Maryland not involved in the research, said the findings “should
raise serious concern about genetic privacy and the appropriate limits of policing.” “Exploiting involuntarily
shed genetic information for investigative aims risks putting all of us under *perpetual genetic surveillance,”
she wrote in a commentary on the study. The authors of the study shared her concerns. McCauley wamed
harvesting human eDNA without consent could be used to track individual people or even target “vulnerable
populations or ethnic minorities.” @It is why the team decided to sound the alarm, they said in a statement,
calling for policymakers and scientists to start working on regulation that could address such issues.

(Juliette Collen, “New threat to privacy? Scientists sound alarm about DNA tool”, The Japan Times, 2023/5/16,
AFP-JIJI.— &R ki)
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ROFX[N] L[] ZFRAT, LUTOBWNIEZGZSY,

1] The 19th century landscape paintings hanging in London’s Tate Britain Museum looked awfully
familiar to climate physicist Anna Lea Albright. Artist Joseph Mallord William Tumer’s signature way of
*shrouding his *vistas in fog and smoke reminded Albright of her own research tracking air pollution.

“I started wondering if there was (1) a connection,” says Albright, who had been visiting the
museum on a day off from the Laboratory for Dynamical Meteorology in Paris. After all, Tumer — a
forerunner of the impressionist movement — was painting as Britain’s industrial revolution gathered steam,
and a growing number of *belching manufacturing plants eamed London the nickname “The Big Smoke.”

Turner’s early works, such as his 1814 painting “Apullia in Search of Appullus,” were rendered in
sharp details. Later works, like his celebrated 1844 painting “Rain, Steam and Speed - the Great Western
Railway,” embraced a dreamier, *fuzzier aesthetic. Perhaps, Albright thought, this *burgeoning painting
style wasn’t a purely artistic phenomenon. Perhaps Tumer and his successors painted exactly what they saw:
their *environs becoming more and more obscured by *smokestack haze.

To find out how much realism there is in impressionism, Albright teamed up with Harvard
University climatologist Peter Huybers, who’s an expert in reconstructing pollution before instruments
existed to closely track air quality. Their analysis of nearly 130 paintings by Turner, Paris-based impressionist
Claude Monet and several others tells a tale of two modernizing cities.

Low contrast and whiter *hues are *hallmarks of the impressionist style. They are also hallmarks
of air pollution, which can affect how a distant scene looks to the naked eye. o)Tiny *airborne particles, or
*aerosols, can absorb or scatter light. That makes the bright parts of objects appear dimmer while also shifting
the entire scene’s color toward neutral white.

The artworks that Albright and Huybers investigated, which span from the late 1700s to the early
1900s, decrease in contrast as the 19th century progresses. That trend tracks with an increase in air pollution,
estimated from historical records of coal sales, Albright and Huybers report in ¢3)the Feb. 7 Proceedings of
the National Academy of Sciences.

[11] Albright and Huybers distinguished art from aerosol by first using a mathematical model to
analyze the contrast and color of 60 paintings that Turner made between 1796 and 1850 as well as 38 Monet
works from 1864 to 1901. They then compared the findings to *sulfur dioxide emissions over the century,
estimated from the trend in the annual amount of coal sold and bumed in London and Paris. When sulfur
dioxide reacts with molecules in the atmosphere, aerosols form.

“Our results indicate that [19th century] paintings capture changes in the *optical environment
associated with increasingly polluted atmospheres during the industrial revolution,” the researchers write. As
sulfur dioxide emissions increased over time, the amount of contrast in both Tumer’s and Monet’s paintings
decreased. However, paintings of Paris that Monet made from 1864 to 1872 have much higher contrast than
Tumer’s last paintings of London made two decades earlier.
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The difference, Albright and Huybers say, can be attributed to the much slower start of the
industrial revolution in France. Paris’ air pollution level around 1870 was about what London’s was when
Tumer started painting in the early 1800s. It confirms that the similar *progression in their painting styles
can’t be chalked up to coincidence, but is guided by air pollution, the pair conclude.

The researchers also analyzed the paintings’ *visibility, or the distance at which an object can be
clearly seen. Before 1830, the visibility in Turner’s paintings averaged about 25 kilometers, the team found.
Paintings made after 1830 had an average visibility of about 10 kilometers. Paintings made by Monet in
London around 1900, such as “‘Charing Cross Bridge,” have a visibility of less than five kilometers. That’s
similar to estimates for modem-day megacities such as Delhi and Beijing, Albright and Huybers say.

To strengthen their argument, the researchers also analyzed 18 paintings from four other London-
and Paris-based impressionists. Again, as outdoor air pollution increased over time, the contrast and visibility
in the paintings decreased, the team found. What’s more, the decrease seen in French paintings lagged behind
the decrease seen in British ones.

Overall, air pollution can explain about 61 percent of contrast differences between the paintings,
the researchers calculate. In that respect, “different painters will paint in a similar way when the environment
is similar,” Albright says. “But I don’t want to overstep and say: Oh, we can explain all of impressionism.”

(Source: Bas den Hond, Science News, February 26, 2023. Used with permission.)
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ROEX ZFeH, FIHRPIEVRDIBRMICEAFETEA RS,

¥ H @ NIH i3, National Institutes of Health ; 7 A U HENLEEWIFEAT OB TH 5. 7 AU
HERETROBENVWEENROAUSEETHD, A AZ2Y— RT2ERD SUEEBETH 5,

DA positive research climate allows and encourages open debate

about how data should be interpreted. Often there is more than one way to
view the results of any given experiment and science is *propelled forward
by the discussion. To maintain a positive climate at NIH, differences of
opinion should be expressed with *civility and respect. Expressing
disagreement or a differing interpretation of data is not equivalent to

making an *allegation of research *misconduct.

Research misconduct becomes an issue when the *integrity or
*veracity of the actual data can be questioned. The scientific community
and general public rightly expect intellectual honesty in the *formulation,
conduct, reporting, and reviewing of scientific research. Investigators must
act with integrity when editing, analyzing, and presenting data. *Deceptive
manipulation of data, be it misreporting of data, inappropriate exclusion
of data outliers, or inappropriate *enhancement of images, are examples of
research misconduct. The manipulated data need not be published or

presented at a conference to constitute research misconduct.

Research misconduct is defined as fabrication, falsification, or
plagiarism in proposing, performing, or reviewing research, or in
reporting research results. Fabrication is making up data or results and
recording or reporting them. Falsification is manipulating research data,
materials, equipment, or processes, or changing or omitting data or results

“such that the research is not accurately represented in the research record.
Plagiarism is the *appropriation of another person's ideas, processes,
results, or words without giving appropriate credit. Research misconduct
does not include honest error or differences of opinion. The research record
is the record of data or results, both physical and electronic, that *embody
the facts resulting from scientific inquiry; including but not limited to
emails, research *proposals, laboratory records, progress reports, abstracts,

*theses, presentations, internal reports, and journal articles.

The NIH takes all allegations of research misconduct seriously. All
NIH personnel are expected to report observed, apparent, or suspected

research misconduct to the NIH Agency Intramural Research Integrity

4
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o

Officer (AIRIO). @The procedures followed at the NIH are designed to
permit allegations of research misconduct to be processed *promptly,
*confidentially, and fairly. This helps minimize any harm to the public that
could result if misconduct is found, and it prevents damage to the career
of those who are incorrectly *implicated. The entire process may take

several months to complete.

Although misconduct proceedings are confidential, a finding of
misconduct may result in NIH taking *administrative actions to remediate
the harm, consistent with applicable personnel rules and regulations,
which may entail notifying certain parties with a “need to know” the
sensitive information. A finding of research misconduct may result in the
disclosure of the misconduct by NIH to research collaborators, professional
journals, professional societies, news media, and the public.

(® Administrative actions taken may include requiring a correction or

retraction of pending or published papers, removal of personnel from a
project, suspension, salary reduction, reduction in rank, or *termination of

employment.

The AIRIO will also take action to prevent *retaliation against any

*complainant who brings forward an allegation in good faith.

Although not research misconduct, poor scientific practices can
impact the integrity and productivity of a research program. These
practices are called Questionable Research Practices or *Detrimental
Research Practices (DRPs).

Examples of troubling DRPs include:

* Honorary or ghost authorship

* Poor stewardship of the research record

* *Neglectful or exploitative supervision in research

* Misleading statistical analyses that fall short of falsification

A critical part of training and mentoring is promoting explicit
discussion of best practices in the laboratory. To that end, discussion of
research ethics, including the required annual case studies found in the
Responsible Conduct of Research Training Program, should be held
regularly by NIH Institutes and Centers. All personnel should understand
the responsibilities and expectations relevant to recording and maintaining

data in their laboratories, including the requirement to maintain research

5
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records for a minimum of seven years after completion of the project.
Principal Investigators (PIs) and supervisors should make a point to review
experimental data frequently. Presentation of figures in group meetings
should be accompanied by primary data for *verification whenever | verification : #X3E
possible. Perhaps most importantly, PIs must model ethical research

practices and ensure that *undue pressure to succeed does not create a | undue : BE®D

climate that tolerates DRPs.
(Hi 8t : National Institutes of Health Office of the Director: Guidelines and Policies for the Conduct of Research

in the Intramural Research Program at NIH, Seventh Edition, 2021 —&f&%)
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SARERL @ 8.3x10° ParL/(mol-K) ERIRE . —273°C
7ARH ROEH : 6.0x10% /mol 77 57— 1 9.65x10* C/mol

FH¥&: H=10 Li=69 C=120 O0=160 Cl=355 K=39.1
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(2) WEBRHEO—_Z7OLBEHY I LAKBKEZMARRSNIIMATSE, HILER>
feZzApRd57IVa—)

3) EBEZMATMEAL, HFARKELEZEZIETELS2T7 IV R, TF)
HE2EERWTINT > OATHBTIVa—)

(4) FTREKEAT DU T LKBKREMATRIGEES &, CHIs 2 EE AR

D1DELTHELS T IOV
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F2 NEORISICETORONEZGHA, FD ()05 Q) ITEARS N,

RPN BEE S BB E AT 60 CTRIEX®S &, KEDBENE
KITET B NEAD SREGORKTH B A WERT 5. £, o2 PY
EEERE & QRIS THE, ABHEOR YD VR U BAVERT 5. fille LT
fbgk (D) ZANT, NV 2R ERIEES® S E, 70O E O NERT 5.
N5 3D0REE] 7 REICHEEI NS, |

— ), BARERELENER YU EERELERIGI®DE, [ B V4R
T, £z, NP EASPS Y IR EEMIEE L TENEMNTARER
BEEDE, BIRMLAY CH, MERT 5. 2h5 200K 1 [KIisics
HaN5,

() Zet A [BE B kAR bamEMETERERIV,

@ zew] 7 BEol 4 AR bEYREDE, FORORNSRATE
A=A N

i £ payid HE B

()  THRE (@) OB BEREZBERIWVN, TOB, HFEEILAEWIIHEE
KTEERIN,
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roaRtly, Jx/ ), RREEFERBIOTY Y D 2E0PIFINI—T
VIR C IR O — MZ A TW5, ZOWIKRCHE, TN XROLa (1)
EQDAZHEELIZN, WTNDBEAES, TO (V) 2RBOBELLTITS>Z &
EL, TNLENT I T RTOEMEZ, TO HE) oo (T) 05 (F) ofn
SEAUT, TOBMEOIEEFIZENSAIIRSZFIR LIRS, 728, () K0DHE]
ZITO#EIL, (DT 2D, Q) TEHIDTHS.

(1) y=vy > 2) 7= /=)

(#1E)

(%) Ve C ITRHE EMATIRDIBE, HBELE FEERKLIT,

(T) ik CIREASRT N U™ A KA EMA TIRDIEE, H8LETFEER
Liid.

o) FREEHRLMLTR-% LEIC, KBIEF U™ AkuE 2Nz TR E
¥, HELEFEERLNT.

() FLH L7 FBEHNOMED— MIANS, TR A TR
L, STFLI—FLEMATRVEY, HELEFEERLNT.
(%) LI L7 FEENOMED— M2 AN S, ZHUCKBEET U™ Ak
WeEMA THEMIC LA, STFLI—FEMmA TR EYE, Sl

7 FBER LT,

(R DERAE) @

(7) TREZRLHBELTERZEEZ2T7SACBL, BEZARIE TR,
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M4 ROWEINLEZREN) S @) 22T HBLEYDOS B, AEREFRFZ |
HEObOOEREZENTN | DT OEER IV, FAEREFRTFICIT 24
NAT-12N

(1) HFRCH, Ab5 IEOREEMALTNBREE LESOT D>
(2 #FRCH,0EHDOT—FI

(3) TR CHO &bEMEREE 4 HMOBETN 52 BIME 2507

>

@) HFRCHO, 2bDL ROF B
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1| H1oXdic, ZEOBHS5WHEL S D, MEITHE O EEEECHET
BLEMTEBEIRBOTVND, BX £ OB THOHES LR WED—EIC
B m QN ERD (T, iR E PO 720 5 M HEICH 2 ENT
25 X DI Tz, N & PR & DRI ER IE EEEAREOE 1, BIESEARENE
WTHD, HBEMBEORICEERNZIE SR, MBRIIESEEL5 L
NTE, EHREMROMEOMOAE (BEA) % ¢ &7 5, MBERE NS
DEORZEEES 0 & LT, KEHFNC x 8, BEWRHICZE> TFHI y il
&S, JEEHIIAROEEE EHICEELRNDDE L, vl BT AE
20 L LTHBOME LA RTREEHED 2 FOAELELT S, BHOKEX
Fgll, ZREMIIEETE2Hb0ET S, AERS ST ERVWTET,
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FCRIT, MBOEEMAZ 9=2& k. FRIZEERL TWRWN,

M1 K20k, MikE o = n OMEDOMELNSHNIIRTE, M)
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RiZ, MBZKEZILTHEAZ o =0& Lk, FEREERL TWRN,

B3 /INikzZE, BOS HEZTRNEDIZLUTx@ LD x = ¢ OALEITENIC
BNz, TO%, MBOHZMeZP>KDRESLTWVS &, HEAN
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YA b2 Z2ikdlz, KIBOYEDN S RAENZITIR - 7288 @, &, Wy & H
WTEYE,
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M1 WERTFAO, FHrmikEICBIosmEEOKRESa%®, m, q, V, d
ZHWTEY,

12 MRONRNOFHHEINZEROWNEN T ADOESvE, m, q, VEAWN
TEE.

3 —HRICEL - T, WERT ANET ARZE 00° fiF o/ & EDRK
FEB%Z, m, q, v, reHWTHEYE, £/, BEOREIE, KWEITHL
T, [ @ B2 S FiI, @ Faiho® ), onwgnhz, ©, @TEAL.

M4 —AREBICE T, MENT AETAMZ 90° T 5N7ZFikizDdn
T, MENT ADEHTRINF—LEBHRIIDVWTEZ S,
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1] "D (1), (1) OXEZEES, LTOM (1) ~ (6) IL¥X
.

(1) 2 TOoORGHBEMNEREPINIHEEEHESTH, YNV E
DEAEVEREENRICH 2% RN DNA EAIZ2RBHT 5L, #a
NERZS, TORR, EENDNARHB D THAMIZET L TW <., BA
KD DNA RUAT—VRFLWX IV LVAFRZ2EEFOHICHKE T S
CETRYURILAFRPE2MESIES., LHL, COBBEISIA<
—EMENZENI I LAF RERRTNEBRESAWV, BEAZ DA
MTZOTIAR—REWIA#BD] 7 [tH 5.

RIZDNA RURT—ERT IS4 =D 3YRWITX 7 LAF RZAM
LTWE, DNA DY EBEBOERSETIZETHLLHRHEZ KT
5, FDOBRTIAT—ERNMINTZEDOIHALIZ DNARFMEI N, RS
N7 DNAWRF XN OBMBEOBE THERE INDS, 2B, DNARUY A T —
Yk 5—>3HAREFXILAF R eHET I ENTES., 22T,
DNAD2AHEHDSE —~HFOFMEIL, DNARIFZE T TW L AMIZ, #Hig
MICHEMMHEL TV, Zo#z] 1 BEER,

B —HOFRBP I HRMETIILAFEFHZMETER N, Z I T, DNA
WMIEETT, DHEE | ABOBHNBELBDE, TIAX—NAKS
N7=1%, DNA R U A5 — 2%, DNA OI1F E T W< H M & A I E
HEEMEL TDNADOKI K 20 5. TERMKFIR[ v [twsBH
EoT, §TROsNAEWFEOARNNS, Z0kdT, BAENDL
SNABNSABEHRICEBINTH LI CEAME] T i >, DNA
BEHOWETDOI NS T BHoOMKRE, BRFCEARAT £ &
iEhTW5,

(I) HEBRET DNA ZHANLVEGTREZERLEZDT 2RDITIE,
DNABADIE—-ZREZHRT 2 Z AL EITRS, T O DNA OH
B M Z PCRIEEWVWD . ZOHEOEARARBEEGYWEIUTOO~BTH
%,
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@ HRMLELLTMH< 248 DNA
©@ HWEXNRELD DNARFMOW R ICHBHRN R 2D0TS I 13—
® 4FHEOXIZVAFR
@ @DNAKRYRXS—F
®

Ml id

) M EE & & b IR pH B M T B 0 0 8 i
PCRIZDOBBIILLTO (i) ~ (i) 2 DEKT.
(i) RREGHZRNIS Cltm#Ed 5,
(ii)  XKRIZK 60 CICIREZ T T 5.
(iii) XRIZK 72 CTITT %,
NS ZHVERIIET, HHNETZ DNAWH ZHEIBIT LI ENTE
I
M (1) EFROXEOD 7 |~ 4 |[CEYREAELARXL.
M (2) DNAODOHEBLGEITRUTOIDORIENEZBAZSLSN TN,
K1 HBED2AHEDNARZOEEERD, Hiz/x 2 A8 DNANTE
% R 17 1) 2 B
Rk 2 HED2AXHDNADODENTNOHEHFHM LT, kX I L
TFREIEGRINDFRENER
R 3 HED2AEHDNAETHMREIN, HED DNAFH EH L \» DNA 8
MBET S 2EKXHDNANTEH0HWER
AV EXRT—INVIE 198 FERXCTROELIBEREZITO /=,
@ KBHWIZT "NH4Cl 2REHELTEHEZXBE, "NOSRBHEEZ
FFOEWDNAMNTE S,
@ KBHOZEZEMNZIELAEUNIZBEEND-o/EEI AT, "NHLCI
ZEUOEMIIBL TRBREEZ IS ICHEBEI R,
@ 1[H, 2EENHEZZFEORLEZBENS DNAZME L, EOLHHIC
Ko TZDHEZHFAXNE,
COEBPLEDXIBHMBENUT, EQORHANEL W ERNEH TN
FDh, STFLMTHIE X,

L5~
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f (3) (D) TR PCRIEZHAWT, 1500 HEX D DNA BT OHIZ
£ %5 DNA fHE %2, 94X —A L T514X—B 2HAWVWTHIET S
LWLk, 794X —AD SKRHIIHFR L2 DNA O 250 HERM
2, 794 —B D SKmlIHFHEL/22 DNA D 150 HERNMITHE T
52, CTODNAZFZPCRIETnHEEIELS, 1M00HEENNSRS
HRET 2 248D DNA HBIHEGHNIZEIMAGT SN SN, n TEHE,

Bl (4) BEBEDODPCRIETHWSRETISAY—WE20BERELINTWVWS, &1
F208BX0ADRTETH, ZTETCHDVITARVON, 2FUATHH
T X,

B (5) PCRETHWSTHE (a) DDNARIYU AT —FIT—BWhEEEE
BEDXIDBRBETELE-STWS D, 1fTTHHAY L.

M (6) DNAODHEWNTIZIA(ZFTFZY) ET(FIY) oEG (Fry=

¥) EC(hTY) OHTREELELDOHED, ESVSHBHTHEND
n, 2TURNTHBAR XK.

394 B12346



RO (1)~ () OXEEHRS, LLTOM (1) ~
(5) C&EZX K,

(I) MREABRTZEOBMBENS TETWS., Bk o#M
FREIZETINIRATEND WHEEMNAHICER > Z#MEND X
DTV Ds YWAAT TRIF VI IAGAIZPETEIFIT
ATAIRRBICHMELLSEINLTWS, YILOATX
ATP 2RI BB RETRIIRXNF—TIFTT T4 TR
CNETIFOTATAFOMMNBRBOEHTINHET 2. B
WO - EBRIHMBANOAN S TAALAFTITXo THET X
N5, AINVPUOLAAFTEBmINEEHRIZEZSNTHB O, IHERE
i REE KRB I, barR= e T 5. bR >
GANT T4 F 2B TEE, YIFL T4 TFTABRES

T4 FGAPEDOHBEERAZHEIESE S, HERIZIEA

WS OLMAFAEEHIABETIRORAEN, SA T4 5

AL ETIF T4 TACOHEREALBIZNS.

(OI) EBRHGONHIEHMRICL-oTHBEINTWV S, EEHp
i, TORMTHMBEEHNTEEEZRTTEKEL TV,
zoRHE[ 7 Jews. 2o 7 [CHREEMEE L THE
b TWwas7EF a2 EFMITAMFTOREEZBERBTE
Z2AFF Y RINVERMNET, HiMiRBOREZSIERZT.,

BHEBMOBRBZMOML, THICERT > EEZEZ 1 [[FH
MITHSEENVWERBOR, 0.1 BREIEOWHEMNEZI S, ZDL
SRBE—ONMZRENMBEE VWD, ZOoHEZ 1 BEIZ 50 BE5
ABHE, "MEORERWHENALNDZXDITARD, T ONHE

2l A Jews. BROBBHTRE AWM 1 |th 3.
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(I

) OBHEIZ KRB O ATP Z2WB TS5, Lado T, Iz e
THEDITIFATP Z2HALARATNERLARN, ZORENRY
EREBIICS<EACNTLABIXLE— Y SBILAWT
o v [thor. [ v |dmkomzxc T Jchav, zh
WMo T ADP Y ATP IT72 5,
BERBMBEILFOZ )V a—22RM0RAR F JELTKE
KEATVWS., EHHCRITBEMREE T RLFY > OERICE
o[ F |osmaigEs, Fha—2&4ELC B, Va1 — AR
BRIZCEXDENECRIIAOMIN, TOBET I 2F0FI)a
—2AHED25FDATP 25,
UEORBRIBEELDEELLRVWED, BERKOZ L WS
BRZAMAHAEINS. ATP fiigIXESCNTH 2N, ERMTHB L,

T Rl PHRRICERTS. [ 7 [RmbiciksL,

FgICEINTHARS VI —RAICARIND,
EEREIOBOMMEEEBHICB T 2MEOIRIZCEZDHRA
DOMHEENAEL, BEOHBKEOWMT S, ZoL52%HBTIR
EILVECRIIMBASZSEOINICRUTIZAD, JIZTVEMR
BROLETFTHEERERTATP NERINS,
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M o(1) EkFioXzED| 7 |~ 7 |cEYARE-EZART L,

B (2) THRE (a) TrORZUBANITLAAFT L EHET S
E, EOLIBEANRBID, TIVFTAITRXAPMNEIF Y
CITATACPOMEBEERLBRABEINZ2OD, 4 TUANTHBA
Tk,

Ml (3) HINHMBEOTINIXTOEIEZEZIT. BEhZ2H 3
ER 1 OISR IR0k, ZOZENSTRINZYINIRATO
B 22 mOBOKRANEET (42274 53ANET Y
FTATAPDOMNERBRZHASNTTSHI L),

100
G
)
B s
xF
@
0 : : ) |
0 1 2 3 4
BIWVIATDOESE (m)
B 1

fl (4) DTN DEALS LB EOHALMBENET SRS 20 mm B
Nz ARES mm@inZzBRZIBAETHMBELEZEZS, A
RTEFHENS 6.3 SUBKIC, B ROFMTIIRBENS 8.4
SUPDRBRCHACHIENREEINZ., ZOMRICB T I2HE
DIEEHEE (m/B) 2N IE2MEZUBEHAAL TEHEX L,

/
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B (5) IER OB FLEERIZCBWVWT ATP N2 <6N3 L &%

FTOF—T—REZITRTHEALT, SITTURNTHHE X,
<F—-—TU—F>
ThaCRUY, MU IR, ER, BT, ATP & REER,
KBeAF, NI EBEEHEK, NADH, TX)F—
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3] "D (1) ~ () OXEEHH, LTOM (1) ~

(6) ICEZX K.

(1) FFLFOBTFRERECT>Ir2abkEr] 7 |&
O, COLIRBTEBVTRE, BTEEINAEIRLY >
n, [ 7 JEEbEScHEETIMBEICHL TAREN, T
25 VREOMEOEELFET S, IHLTEESNET

S—FYiR 7 REEhIFCSUELBL, REBOHEA

AOREIFXNVF—HELTHASINS,

AAXLFOBFEEH YL E, KESAEMRTIFI—F

DHEBENBRIN, KESEAVWARTIS—YRBFEI L

W, LEe#>T, BERASRLY > ORBETHZIERDM S,

PNV EHIEASFREGSELAWIE, M2

11

\l

HETERLWDY, ZhzHBEOMIO 7o 75 A (il

BEZMOBRWAMB) CEASE2E, 7R5—FOo4EEZRE

TIENTES, LAL, SRLYVEHMBEBOITORNTS X

FPANIREALTS, TR5—VOoFHEFIBERINAZ N,

(I) BEHFEHIF—FPEHAPMAAMZITXoTHEBEETN
TWa, BHFEZCHELTRUTOO~O0ERMERENFES N
TW3,

O EFZUKRTIE, YDOWREWRZENREZBBKT S,

@ EFEoGoORKA—FIo2522E, BEFESNKERES
n, MFOREIINHEINS,

@ THFEUIKRKE, MFCHEEL —FL 252841, EHF
BEEIEFINT, MFIREZHEBT 5.

@ BEHFEEZURLAELL T, —F> o0t BEHzHE
TOMHEZEZEXICEZADE, ZNX0 TAOMIFITRE % B H
T5,

® HEFZURLAELSTS, Y1 WA 2BE#EMEICZEZ
L, MIFRIREZRIBT S,

~11 ~
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(M) ZL<OE®HTREFEBREIHBEZIZ2HBAZZTITNS,

fi
i

fii

fii

[

fii

B LN 4 [ k0EWEEEN BRI NIEDIIER
mEREN, [ 4 [ E0EVWEEESBRIN MY ITEH
Y EMmEnTns, —4H, HERBEICEBRRSIEFNBRKRS
hamz] v &R,
EHEORBRBIAERMZBRALAEAETERSINVESNDL S
N, INVEEHBABRCBH T EICLOEENBRES N
5EEZLNTWVS,
POAXFXFOERKICEDMATHERFIINEICERKT
L5BrFELT FT BEBEFARARESINZ. HEZEALEZET
FTHZ NNV ENREREIN, OIZDFTHZ NI ENMEZE S
TEHEIHABBHL, EFEVBRINSD,

(1) FEoXED| 7 |~ v |[cEvREaZ2EAE L.

(2) BFRKRIRTBZILED2DODEHRIZDONVNT, 2FUANTHBA
T,

(3) TR (a) OEIBBEERRBREREZISZDON, 1 ITTHHE
K. ZEL, BIERPFEFTRT7IS—FYOFEIIHEEL
BN ERbhoTW5S,

(4) (I) OEBFERMNS, HFEERIEDLS>ARLLIATE
IhEEZENTWVWED, 3TFUATHHET X,

(5) TR (b)) OF—FOo0BUEBHOLLIAIZDNVNT, 3
TUNTHHAT K.

(6) THE (¢) D FTHUNRIVBERIEDLSIBBHEET 50D,
2N THB® L.
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ROEXEFAT, UTOBOICEZEELN,

Falling birth rates are a major concemn for some of Asia's biggest economies. Governments in the
region are spending hundreds of billions of dollars trying to reverse the trend. Will it work? Japan began
infroducing policies to encourage couples to have more children in the 1990s. South Korea started doing the
same in the 2000s, while Singapore's first *fertility policy dates back to 1987. China, which has seen its
population fall for the first time on 60 years, recently joined the growing club. While it is difficult to quantify
exactly how much these policies have cost, South Korean President Yoon Suk-yeol recently said his country
had spent more than $200 billion (£160 billion) over the past 16 years on trying to boost the population. Yet
last year South Korea broke its own record for the world's lowest fertility rate, with the average number of
babies expected per woman falling to 0.78. () In neighbouring Japan, which had record low births of fewer
than 800,000 last year, Prime Minister Fumio Kishida has *pledged to double the budget for child-related

policies from 10 trillion yen, which is just over 2% of the country's gross domestic product. Globally, while

there are more countries that are trying to lower birth rates, the number of countries wanting to increase
fertility has more than tripled since 1976, according to the most recent report by the United Nations.

So why do these governments want to grow their populations? Simply put, having a bigger
population who can work and produce more goods and services leads to higher economic growth. And while
a larger population can mean higher costs for governments, it can also result in bigger tax *revenues. Also,
many Asian countries are ageing rapidly. Japan leads the pack with nearly 30% of its population now over
the age of 65 and some other nations in the region are not far behind. Compare that with India, which has just
overtaken China as the world's most populous nation. More than a quarter of its people are between the age
of 10 and 20, which gives its economy huge potential for growth. And when the share of the working age
population gets smaller, the cost and burden of looking after the non-working population grow. "Negative
population growth has an impact on the economy, and combined that with an ageing population, they won't
be able to afford to support the elderly," said Xiujian Peng of Victoria University.

Most of the measures across the region to increase birth rates have been similar: payments for
new parents, *subsidised or free education, extra nurseries, *tax incentives and expanded parental leave. But
do these measures work? Data for the last few decades from Japan, South Korea and Singapore shows that
attempts to boost their populations have had very little impact. Japan's finance ministry has published a study
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which said the policies were a failure. It is a view echoed by the United Nations. “We know from history that
the types of policies which we call demographic engineering where they try to incentivise women to have
more babies, they just don't work,” Alanna Armitage of United Nations Population Fund told the BBC. “We
need to understand the underlying determinants of why women are not having children, and that is often the
inability of women to be able to combine their work life with their family life,” she added. But in
Scandinavian countries, fertility policies have worked better than they did in Asia, according to Ms Peng.
“The main reason is because they have a good welfare system and the cost of raising children is cheaper.
Their gender equality is also much more balanced than in Asian countries.” Asian countries have ranked
lower in comparison in the global gender gap report by the World Economic Forum.

There are also major questions over how these expensive measures should be funded, especially
in Japan, which is the world's most *indebted developed economy. Options under consideration in Japan
include selling more government bonds, which means increasing its debt, raising its sales tax or increasing
*social insurance premiums. The first option adds financial burden to the future generations, while the other
two would hit already struggling workers, which could convince them to have fewer children. But Antonio
Fatés, professor of economics at *INSEAD says regardless of whether these policies work, they have to
invest in them. “Fertility rates have not increased but what if there was less support? Maybe they would be
even lower,” he said. o) Governments are also investing in other areas to prepare their economies for shrinking
populations. “China has been investing in technologies and innovations to make up for the declining labour
force in order to mitigate the negative impact of the *shrinking population,” said Ms Peng. Also, while it
remains unpopular in countries like Japan and South Korea, lawmakers are discussing changing their
immigration rules to try to *entice younger workers from overseas. “Globally, the fertility rate is falling so
it1l be a race to attract young people to come and work in your country,” Ms Peng added. Whether the money
is well spent on fertility policies, these governments appear to have no other choice.

(Higt ; “Asia is spending big to battle low birth rates — will it work?”” June 6, 2023, BBC & 1) —{Z)
from BBC News at bbc.co.uk/news
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ROEXEFHAT, UTOBNIEZIREL,
(1]~ Bl RZENENEREESERT, )

[1] The traces of genetic material that humans constantly shed wherever they go could soon be used to
track individual people, or even whole ethnic groups, scientists said on Monday, warning of a *looming
“ethical *quagmire.”

[2]  Arecently developed technique can glean a huge amount of information from tiny samples of genetic
material called gyenvironmental DNA, or eDNA, that humans and animals leave behind everywhere —
including in the air. The tool could lead to a range of medical and scientific advances, and could even help
track down criminals, according to the authors of a new study published in the journal Nature Ecology &

Evolution. But it also poses a vast range of concemns around consent, privacy and surveillance, they added.
Humans spread their DNA — which carries genetic information specific to each person— everywhere, by
shedding skin or hair cells, coughing out droplets, or in wastewater flushed down toilets. In recent years,
scientists have been increasingly collecting the eDNA of wild animals, in the hopes of helping threatened
species. For the new research, scientists at the University of Florida’s Whitney Laboratory for Marine
Bioscience had been focused on collecting the eDNA of endangered sea turtles. But the international team
of researchers inadvertently collected a massive amount of human eDNA, which they called “human genetic
bycatch.” David Duffy, a wildlife disease genomic professor at the Whitney Laboratory who led the project,
said they were “consistently surprised” by the amount and quality of the human eDNA they collected. “In
most cases the quality is almost equivalent to if you took a sample from a person,” he said. )The scientists

collected human eDNA from nearby oceans, rivers and towns, as well as from areas far from human

settlements. Struggling to find a sample not *tainted by humans. they went to a section of a remote Florida

island inaccessible to the public. It was free of human DNA — at least until a member of the team walked
barefoot along the beach. They were then able to detect eDNA from a single footprint in the sand. In Duffy’s
native Ireland, the team found human DNA all along a river, with the exception of the remote mountain

stream at its source. Taking samples from the air of a veterinary hospital, the team captured eDNA that
matched the staff, their animal patient and viruses common in animals.

[3] One of the study’s authors, Mark McCauley of the Whitney Laboratory, said that by sequencing the
DNA samples, the team was able to identify if a person had a greater risk of diseases such as *autism and
*diabetes. “All of this very personal, ancestral and health-related data is freely available in the environment,
and it’s simply floating around us in the air right now,” McCauley told an online news conference. “We
specifically did not examine our *sequences in a way that we would be able to pick out specific individuals
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because of the ethical issues,” he said. But that would 3) “definitely” be possible in the future, he added. “The
question is how long it takes until we’re at that stage.” The researchers emphasized the potential benefits of

collecting human eDNA, such as tracking cancer *mutations in wastewater, discovering long-hidden
archaeological sites or revealing the true *culprit of a crime using only the DNA they left in a room. Natalie
Ram, a law professor at the University of Maryland not involved in the research, said the findings “should
raise serious concern about genetic privacy and the appropriate limits of policing.” “Exploiting involuntarily
shed genetic information for investigative aims risks putting all of us under *perpetual genetic surveillance,”
she wrote in a commentary on the study. The authors of the study shared her concerns. McCauley wamed
harvesting human eDNA without consent could be used to track individual people or even target “vulnerable
populations or ethnic minorities.” @It is why the team decided to sound the alarm, they said in a statement,
calling for policymakers and scientists to start working on regulation that could address such issues.

(Juliette Collen, “New threat to privacy? Scientists sound alarm about DNA tool”, The Japan Times, 2023/5/16,
AFP-]IJI.— 8 ki)

*loom : 1HS
*quagmire : JE¥3
*aint : {599 %
*autism : F BFE
*diabetes : FEFRIF
*sequence : BCA
*mutation : ZHRZ
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*perpetual : 7KHEH)
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ROFX[N] L[] ZFRAT, LUTOBWNIEZGZSY,

1] The 19th century landscape paintings hanging in London’s Tate Britain Museum looked awfully
familiar to climate physicist Anna Lea Albright. Artist Joseph Mallord William Tumer’s signature way of
*shrouding his *vistas in fog and smoke reminded Albright of her own research tracking air pollution.

“I started wondering if there was (1) a connection,” says Albright, who had been visiting the
museum on a day off from the Laboratory for Dynamical Meteorology in Paris. After all, Tumer — a
forerunner of the impressionist movement — was painting as Britain’s industrial revolution gathered steam,
and a growing number of *belching manufacturing plants eamed London the nickname “The Big Smoke.”

Turner’s early works, such as his 1814 painting “Apullia in Search of Appullus,” were rendered in
sharp details. Later works, like his celebrated 1844 painting “Rain, Steam and Speed - the Great Western
Railway,” embraced a dreamier, *fuzzier aesthetic. Perhaps, Albright thought, this *burgeoning painting
style wasn’t a purely artistic phenomenon. Perhaps Tumer and his successors painted exactly what they saw:
their *environs becoming more and more obscured by *smokestack haze.

To find out how much realism there is in impressionism, Albright teamed up with Harvard
University climatologist Peter Huybers, who’s an expert in reconstructing pollution before instruments
existed to closely track air quality. Their analysis of nearly 130 paintings by Turner, Paris-based impressionist
Claude Monet and several others tells a tale of two modernizing cities.

Low contrast and whiter *hues are *hallmarks of the impressionist style. They are also hallmarks
of air pollution, which can affect how a distant scene looks to the naked eye. o)Tiny *airborne particles, or
*aerosols, can absorb or scatter light. That makes the bright parts of objects appear dimmer while also shifting
the entire scene’s color toward neutral white.

The artworks that Albright and Huybers investigated, which span from the late 1700s to the early
1900s, decrease in contrast as the 19th century progresses. That trend tracks with an increase in air pollution,
estimated from historical records of coal sales, Albright and Huybers report in ¢3)the Feb. 7 Proceedings of
the National Academy of Sciences.

[11] Albright and Huybers distinguished art from aerosol by first using a mathematical model to
analyze the contrast and color of 60 paintings that Turner made between 1796 and 1850 as well as 38 Monet
works from 1864 to 1901. They then compared the findings to *sulfur dioxide emissions over the century,
estimated from the trend in the annual amount of coal sold and bumed in London and Paris. When sulfur
dioxide reacts with molecules in the atmosphere, aerosols form.

“Our results indicate that [19th century] paintings capture changes in the *optical environment
associated with increasingly polluted atmospheres during the industrial revolution,” the researchers write. As
sulfur dioxide emissions increased over time, the amount of contrast in both Tumer’s and Monet’s paintings
decreased. However, paintings of Paris that Monet made from 1864 to 1872 have much higher contrast than
Tumer’s last paintings of London made two decades earlier.
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The difference, Albright and Huybers say, can be attributed to the much slower start of the
industrial revolution in France. Paris’ air pollution level around 1870 was about what London’s was when
Tumer started painting in the early 1800s. It confirms that the similar *progression in their painting styles
can’t be chalked up to coincidence, but is guided by air pollution, the pair conclude.

The researchers also analyzed the paintings’ *visibility, or the distance at which an object can be
clearly seen. Before 1830, the visibility in Turner’s paintings averaged about 25 kilometers, the team found.
Paintings made after 1830 had an average visibility of about 10 kilometers. Paintings made by Monet in
London around 1900, such as “‘Charing Cross Bridge,” have a visibility of less than five kilometers. That’s
similar to estimates for modem-day megacities such as Delhi and Beijing, Albright and Huybers say.

To strengthen their argument, the researchers also analyzed 18 paintings from four other London-
and Paris-based impressionists. Again, as outdoor air pollution increased over time, the contrast and visibility
in the paintings decreased, the team found. What’s more, the decrease seen in French paintings lagged behind
the decrease seen in British ones.

Overall, air pollution can explain about 61 percent of contrast differences between the paintings,
the researchers calculate. In that respect, “different painters will paint in a similar way when the environment
is similar,” Albright says. “But I don’t want to overstep and say: Oh, we can explain all of impressionism.”

(Source: Bas den Hond, Science News, February 26, 2023. Used with permission.)
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Replacing fossil fuels with biofuels has the potential to generate a number of benefits. In contrast
to fossil fuels, which are exhaustible resources, biofuels are produced from renewable “feedstocks.
Thus, their production and use could, in theory, be sustained indefinitely.

While the production of biofuels results in "GHG emissions at several stages of the process,
*EPA’s (2010) analysis of the Renewable Fuel Standard (RFS) projected that several types of biofuels
could yield lower lifecycle GHG emissions than gasoline over a 30 year time horizon. Academic
studies using other economic models have also found that biofuels can lead to reductions in lifecycle
GHG emissions relative to conventional fuels. “Second and third generation biofuels have significant
potential to reduce GHG emissions relative to conventional fuels because feedstocks can be produced
using marginal land. Moreover, in the case of waste biomass, no additional agricultural production is
required, and indirect “market-mediated GHG emissions can be minimal if the wastes have no other
productive uses. ,

Biofuels can be produced domestically, which could lead to lower fossil fuel imports. If biofuel
production and use reduces our consumption of imported fossil fuels, we may become less vulnerable
to the adverse impacts of supply disruptions. a) Reducing our ( 7 ) ( Y A )( )

(7 )( ) (= ), generating economic benefits for American consumers, but also

potentially increasing petroleum consumption abroad.

Biofuels may reduce some pollutant emissions. Ethanol, in particular, can ensure complete
*combustion, reducing carbon monoxide emissions.

B) It is important to note that biofuel production and consumption, in and of'itself, will not reduce

GHG or conventional pollutant emissions, lessen petroleum imports, or “alleviate pressure on

exhaustible resources. Biofuel production and use must coincide with reductions in the production

and use of fossil fuels for these benefits to “accrue. These benefits would be "mitigated if biofuel
emissions and resource demands augment, rather than displace, those of fossil fuels.

Biofuel feedstocks include many crops that would otherwise be used for human consumption
directly, or indirectly as animal feed. Diverting these crops to biofuels may lead to more land area
devoted to agriculture, increased use of polluting inputs, and higher food prices. Cellulosic feedstocks
can also compete for resources (land, water, “fertilizer, etc.) that could otherwise be devoted to food
production. As a result, some research suggests that biofuel production may give rise to several
undesirable developments.

Changes in land use patterns may increase GHG emissions by releasing “terrestrial carbon stocks
to the atmosphere. Biofuel feedstocks grown on land cleared from tropical forests, such as soybeans
in the Amazon and oil palm in Southeast Asia, generate particularly high GHG emissions. Even use
of cellulosic feedstocks can spur higher crop prices that encourage the expansion of agriculture into
undeveloped land, leading to GHG emissions and biodiversity losses.



Biofuel production and processing practices can also release GHGs. Fertilizer application
releases nitrous oxide, a potent greenhouse gas. Most “biorefineries operate using fossil fuels. Some
research suggests that GHG emissions resulting from biofuel production and use, including c) those
from indirect land use change, may be higher than those generated by fossil fuels, depending on the
time horizon of the analysis.

Regarding non-GHG environmental impacts, research suggests that production of biofuel
feedstocks, particularly food crops like corn and soy, could increase water pollution from nutrients,
"pesticides, and “sediment. Increases in irrigation and ethanol refining could deplete “aquifers. py Air
quality could also decline in some regions if the impact of biofuels on tailpipe emissions plus the

additional emissions generated at biorefineries increases net conventional air pollution.

Economic models show that biofuel use can result in higher crop prices, though the range of
estimates in the literature is wide. For example, a 2013 study found projections for the effect of
biofuels on corn prices in 2015 ranging from a 5 to a 53 percent increase. The National Research
Council’s (2011) report on the RFS included several studies finding a 20 to 40 percent increase in
comn prices from biofuels during 2007 to 2009. A National Center for Environmental Economics
(NCEE) working paper found a 2 to 3 percent increase in long-run corn prices for each billion gallon
increase in corn ethanol production on average across 19 studies. Higher crop prices lead to higher
food prices, though impacts on retail food in the US are expected to be small. Higher crop prices may
lead to higher rates of ‘malnutrition in developing countries.

(Reprinted from United States Environmental Protection Agency, Related Topics: Environmental
Economics, Economics of Biofuels (2023) —#Ftk %)
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ROEXEFAT, UTOBOICEZEELN,

Falling birth rates are a major concemn for some of Asia's biggest economies. Governments in the
region are spending hundreds of billions of dollars trying to reverse the trend. Will it work? Japan began
infroducing policies to encourage couples to have more children in the 1990s. South Korea started doing the
same in the 2000s, while Singapore's first *fertility policy dates back to 1987. China, which has seen its
population fall for the first time on 60 years, recently joined the growing club. While it is difficult to quantify
exactly how much these policies have cost, South Korean President Yoon Suk-yeol recently said his country
had spent more than $200 billion (£160 billion) over the past 16 years on trying to boost the population. Yet
last year South Korea broke its own record for the world's lowest fertility rate, with the average number of
babies expected per woman falling to 0.78. () In neighbouring Japan, which had record low births of fewer
than 800,000 last year, Prime Minister Fumio Kishida has *pledged to double the budget for child-related

policies from 10 trillion yen, which is just over 2% of the country's gross domestic product. Globally, while

there are more countries that are trying to lower birth rates, the number of countries wanting to increase
fertility has more than tripled since 1976, according to the most recent report by the United Nations.

So why do these governments want to grow their populations? Simply put, having a bigger
population who can work and produce more goods and services leads to higher economic growth. And while
a larger population can mean higher costs for governments, it can also result in bigger tax *revenues. Also,
many Asian countries are ageing rapidly. Japan leads the pack with nearly 30% of its population now over
the age of 65 and some other nations in the region are not far behind. Compare that with India, which has just
overtaken China as the world's most populous nation. More than a quarter of its people are between the age
of 10 and 20, which gives its economy huge potential for growth. And when the share of the working age
population gets smaller, the cost and burden of looking after the non-working population grow. "Negative
population growth has an impact on the economy, and combined that with an ageing population, they won't
be able to afford to support the elderly," said Xiujian Peng of Victoria University.

Most of the measures across the region to increase birth rates have been similar: payments for
new parents, *subsidised or free education, extra nurseries, *tax incentives and expanded parental leave. But
do these measures work? Data for the last few decades from Japan, South Korea and Singapore shows that
attempts to boost their populations have had very little impact. Japan's finance ministry has published a study
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which said the policies were a failure. It is a view echoed by the United Nations. “We know from history that
the types of policies which we call demographic engineering where they try to incentivise women to have
more babies, they just don't work,” Alanna Armitage of United Nations Population Fund told the BBC. “We
need to understand the underlying determinants of why women are not having children, and that is often the
inability of women to be able to combine their work life with their family life,” she added. But in
Scandinavian countries, fertility policies have worked better than they did in Asia, according to Ms Peng.
“The main reason is because they have a good welfare system and the cost of raising children is cheaper.
Their gender equality is also much more balanced than in Asian countries.” Asian countries have ranked
lower in comparison in the global gender gap report by the World Economic Forum.

There are also major questions over how these expensive measures should be funded, especially
in Japan, which is the world's most *indebted developed economy. Options under consideration in Japan
include selling more government bonds, which means increasing its debt, raising its sales tax or increasing
*social insurance premiums. The first option adds financial burden to the future generations, while the other
two would hit already struggling workers, which could convince them to have fewer children. But Antonio
Fatés, professor of economics at *INSEAD says regardless of whether these policies work, they have to
invest in them. “Fertility rates have not increased but what if there was less support? Maybe they would be
even lower,” he said. o) Governments are also investing in other areas to prepare their economies for shrinking
populations. “China has been investing in technologies and innovations to make up for the declining labour
force in order to mitigate the negative impact of the *shrinking population,” said Ms Peng. Also, while it
remains unpopular in countries like Japan and South Korea, lawmakers are discussing changing their
immigration rules to try to *entice younger workers from overseas. “Globally, the fertility rate is falling so
it1l be a race to attract young people to come and work in your country,” Ms Peng added. Whether the money
is well spent on fertility policies, these governments appear to have no other choice.

(Higt ; “Asia is spending big to battle low birth rates — will it work?”” June 6, 2023, BBC & 1) —{Z)
from BBC News at bbc.co.uk/news
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(1]~ Bl RZENENEREESERT, )

[1] The traces of genetic material that humans constantly shed wherever they go could soon be used to
track individual people, or even whole ethnic groups, scientists said on Monday, warning of a *looming
“ethical *quagmire.”

[2]  Arecently developed technique can glean a huge amount of information from tiny samples of genetic
material called gyenvironmental DNA, or eDNA, that humans and animals leave behind everywhere —
including in the air. The tool could lead to a range of medical and scientific advances, and could even help
track down criminals, according to the authors of a new study published in the journal Nature Ecology &

Evolution. But it also poses a vast range of concemns around consent, privacy and surveillance, they added.
Humans spread their DNA — which carries genetic information specific to each person— everywhere, by
shedding skin or hair cells, coughing out droplets, or in wastewater flushed down toilets. In recent years,
scientists have been increasingly collecting the eDNA of wild animals, in the hopes of helping threatened
species. For the new research, scientists at the University of Florida’s Whitney Laboratory for Marine
Bioscience had been focused on collecting the eDNA of endangered sea turtles. But the international team
of researchers inadvertently collected a massive amount of human eDNA, which they called “human genetic
bycatch.” David Duffy, a wildlife disease genomic professor at the Whitney Laboratory who led the project,
said they were “consistently surprised” by the amount and quality of the human eDNA they collected. “In
most cases the quality is almost equivalent to if you took a sample from a person,” he said. )The scientists

collected human eDNA from nearby oceans, rivers and towns, as well as from areas far from human

settlements. Struggling to find a sample not *tainted by humans. they went to a section of a remote Florida

island inaccessible to the public. It was free of human DNA — at least until a member of the team walked
barefoot along the beach. They were then able to detect eDNA from a single footprint in the sand. In Duffy’s
native Ireland, the team found human DNA all along a river, with the exception of the remote mountain

stream at its source. Taking samples from the air of a veterinary hospital, the team captured eDNA that
matched the staff, their animal patient and viruses common in animals.

[3] One of the study’s authors, Mark McCauley of the Whitney Laboratory, said that by sequencing the
DNA samples, the team was able to identify if a person had a greater risk of diseases such as *autism and
*diabetes. “All of this very personal, ancestral and health-related data is freely available in the environment,
and it’s simply floating around us in the air right now,” McCauley told an online news conference. “We
specifically did not examine our *sequences in a way that we would be able to pick out specific individuals
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because of the ethical issues,” he said. But that would 3) “definitely” be possible in the future, he added. “The
question is how long it takes until we’re at that stage.” The researchers emphasized the potential benefits of

collecting human eDNA, such as tracking cancer *mutations in wastewater, discovering long-hidden
archaeological sites or revealing the true *culprit of a crime using only the DNA they left in a room. Natalie
Ram, a law professor at the University of Maryland not involved in the research, said the findings “should
raise serious concern about genetic privacy and the appropriate limits of policing.” “Exploiting involuntarily
shed genetic information for investigative aims risks putting all of us under *perpetual genetic surveillance,”
she wrote in a commentary on the study. The authors of the study shared her concerns. McCauley wamed
harvesting human eDNA without consent could be used to track individual people or even target “vulnerable
populations or ethnic minorities.” @It is why the team decided to sound the alarm, they said in a statement,
calling for policymakers and scientists to start working on regulation that could address such issues.

(Juliette Collen, “New threat to privacy? Scientists sound alarm about DNA tool”, The Japan Times, 2023/5/16,
AFP-JIJL.—¥ o)
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1] The 19th century landscape paintings hanging in London’s Tate Britain Museum looked awfully
familiar to climate physicist Anna Lea Albright. Artist Joseph Mallord William Tumer’s signature way of
*shrouding his *vistas in fog and smoke reminded Albright of her own research tracking air pollution.

“I started wondering if there was (1) a connection,” says Albright, who had been visiting the
museum on a day off from the Laboratory for Dynamical Meteorology in Paris. After all, Tumer — a
forerunner of the impressionist movement — was painting as Britain’s industrial revolution gathered steam,
and a growing number of *belching manufacturing plants eamed London the nickname “The Big Smoke.”

Turner’s early works, such as his 1814 painting “Apullia in Search of Appullus,” were rendered in
sharp details. Later works, like his celebrated 1844 painting “Rain, Steam and Speed - the Great Western
Railway,” embraced a dreamier, *fuzzier aesthetic. Perhaps, Albright thought, this *burgeoning painting
style wasn’t a purely artistic phenomenon. Perhaps Tumer and his successors painted exactly what they saw:
their *environs becoming more and more obscured by *smokestack haze.

To find out how much realism there is in impressionism, Albright teamed up with Harvard
University climatologist Peter Huybers, who’s an expert in reconstructing pollution before instruments
existed to closely track air quality. Their analysis of nearly 130 paintings by Turner, Paris-based impressionist
Claude Monet and several others tells a tale of two modernizing cities.

Low contrast and whiter *hues are *hallmarks of the impressionist style. They are also hallmarks
of air pollution, which can affect how a distant scene looks to the naked eye. o)Tiny *airborne particles, or
*aerosols, can absorb or scatter light. That makes the bright parts of objects appear dimmer while also shifting
the entire scene’s color toward neutral white.

The artworks that Albright and Huybers investigated, which span from the late 1700s to the early
1900s, decrease in contrast as the 19th century progresses. That trend tracks with an increase in air pollution,
estimated from historical records of coal sales, Albright and Huybers report in ¢3)the Feb. 7 Proceedings of
the National Academy of Sciences.

[11] Albright and Huybers distinguished art from aerosol by first using a mathematical model to
analyze the contrast and color of 60 paintings that Turner made between 1796 and 1850 as well as 38 Monet
works from 1864 to 1901. They then compared the findings to *sulfur dioxide emissions over the century,
estimated from the trend in the annual amount of coal sold and bumed in London and Paris. When sulfur
dioxide reacts with molecules in the atmosphere, aerosols form.

“Our results indicate that [19th century] paintings capture changes in the *optical environment
associated with increasingly polluted atmospheres during the industrial revolution,” the researchers write. As
sulfur dioxide emissions increased over time, the amount of contrast in both Tumer’s and Monet’s paintings
decreased. However, paintings of Paris that Monet made from 1864 to 1872 have much higher contrast than
Tumer’s last paintings of London made two decades earlier.
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The difference, Albright and Huybers say, can be attributed to the much slower start of the
industrial revolution in France. Paris’ air pollution level around 1870 was about what London’s was when
Tumer started painting in the early 1800s. It confirms that the similar *progression in their painting styles
can’t be chalked up to coincidence, but is guided by air pollution, the pair conclude.

The researchers also analyzed the paintings’ *visibility, or the distance at which an object can be
clearly seen. Before 1830, the visibility in Turner’s paintings averaged about 25 kilometers, the team found.
Paintings made after 1830 had an average visibility of about 10 kilometers. Paintings made by Monet in
London around 1900, such as “‘Charing Cross Bridge,” have a visibility of less than five kilometers. That’s
similar to estimates for modem-day megacities such as Delhi and Beijing, Albright and Huybers say.

To strengthen their argument, the researchers also analyzed 18 paintings from four other London-
and Paris-based impressionists. Again, as outdoor air pollution increased over time, the contrast and visibility
in the paintings decreased, the team found. What’s more, the decrease seen in French paintings lagged behind
the decrease seen in British ones.

Overall, air pollution can explain about 61 percent of contrast differences between the paintings,
the researchers calculate. In that respect, “different painters will paint in a similar way when the environment
is similar,” Albright says. “But I don’t want to overstep and say: Oh, we can explain all of impressionism.”

(Source: Bas den Hond, Science News, February 26, 2023. Used with permission.)
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