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DERHIUNLROEMEE AN E W,

SUEERL © 8.3x10° Pa-L/(mol K) EREE: —273°C
YA ROER : 6.0x10% /mol 7775 =% 9.65x10% C/mol

FH¥&E: H=10 Li=69 C=120 O0=160 Cl=355 K=391

| | SAEDEMICBET I (1) & (1) 2%HAT, MIHS5M5 BRI N,

(1) KEEZHHIIEZADZIEDTEDLEA MY
fTEDREIT, K10L LKA 0.30 mol DA%
ANT, KUEALKEADEZABRNOEEN 3.0
LIZR5X5CEEETEA N 2EZELRE (1.
EBRDBHWZ, BEROIREILEIT 20°CITfRk/ZNT
Wizo KUEA DKRNDEREIAN Y —DERNTHE W, X 1

20 °CTAKIZEL TW S 1.0x10° Pa DA AL, K 1.0L1IZ3.9x102 mol 8T B Z & &
£ %, JAARGEIOERICBITIRE, EHODETEMET S Z L1374, #HE
SEELTEDEN, £, EXNCOHRE, KOEKJLIZEET S,

M1 AEADOIUKADESZP (Pa) ELT)NS Q) ITEARIN,

() K1O0LICIEMRL TWARIKADYEE ns (mol) 2, ROXTET L=,
[ | CAHEEEDRT LR TEARE N,
= ]xp

2) KOEDOZERMIIHFHAET 2R/MBEAOYEE ng (mol) &, ROATEIT &L Z,
| | A BEEREYRT 2 HTEARS V., EEL, RBAOSE
o DOEEIL 200 &L, [AATE 8.3x10° Pa- L/(mol- K) & Xt iR EE 293 K DOfE
% 2.43X10°Pa-L/mol & U TEHELRI N,

=l |xp

(3) P (Pa) DIEZXRYD, TOEZHEIET LM TESRE N,
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L&l s, BHENOKEADETNERITHNDKZE (1.0x10° Pa) &%
Lo TEARRILE o, TOREEREL1 LTS (K24, KRKE1TK
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{EKbDET B,
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10X10°Pa| | (2. 0x10°Pa
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(1) n (mol) DEUEADKTEZ 1.0x10° PaDH ET, ny (mol) DRAKA DIKIESE
20x10° PaDBHETHELZEZ A, FNEN N (L), 12 (L) Tholz. &
V, ZHEBRLEEE, ZOREZIFZEDL S RBRIZRD D, ONEB@XVIEL
WHD%E | DRATHEMOBZBFTZ2OTHAZ IV, ARBOHIEIIVTND
20 °CTHr o 7z,

@ =W @ = @ V=12

(2)  n (mol] DJAKA E ny (mol] DRAEADEKEZERUCEH DS &ETHRIELZ &
ZA, ZnTn v, L), Vy (L) Tholk. &V, 2ELEZEE, TOKE
SREDLSRBEIABN. DAEOLVELVWSOE | DEATREMO
ZFH5ZE2OTHARIV, KEOEEIZNTND 20 °CTIT o7,

O =V, @ V=V, @ V=12,
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(II) 7K%&25 °C, 1.0x10° Pa DELAFIZTHICESHELREZE TS, ZOKIZZEL
FOZBALRBROVETAAS, KFKRETR STz, ZOKEBERZKBRB &R, KK
BB LRFEORMICEAL TEEREE 2o TS, KIZHEML = _BlbikEz
COzaq &9 %<&, COzaq @ I< —&hILRER H.COs DAL ZRH L TROLDIZZ
B TERET 5,

COzaq + H,O ——= H* + HCO;5" — @
HCO;s~ <= H* + COg*" —®

25°CIZBNT, —BHORBODOEBEESIL K1=4.5x10"7 mol/L, B HDOKIE®

BETEEII K2=4.7<10"" mol/L £F 5,

ZEALRFR DK DB DO NWTIEAN S U —DIKAINR D LB, 25°CT 1.0x10°
Pa D tikFEIZ 1.OL DKIZ 3.0x10 2mol I81T 2 Z & & T 5, ERODWVWIELER
DRFRIT—F T, ZBILRRLDSITK E G T 2RARITEBRPICHEELRNWI & &
5, £z, KOBEIZEELBZWIEET 3,

fil 3 SERRICHWEZERFIZ ZBRILRBIIMEBEDEIS T 0.040% FHE L 72, 1.0x10° Pa
DEZIBT 5 _BALREDHE (Pa) Z2RDT, TOREZENRF 2 TE
TREWN,

B4 /KiEWwB1.0 L I ELRZIIM mol I8fEL TWBM., Bz kRdD THYEF
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DT L ->TOAELBZE LT B,
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(1) R4 TROEAKBEBLOLIZHAERL TS _BILRFZFOWEREZ C (mol)
&9 2 EERERTO B LRFEDOEBIBEILC (mol/L) &72%., —BEHDORE
QOBEEEZ o 0<a=<1) ELEEE, FTOZM | |icCctazHWEX
FREZEEAN, KERITAQZTR I I,

H*[HCO;~
X - [H™][ 3 ] _ 3
[CO2]

() ORO K & CWHEERALT a 2RDEETS, a =018 THolz. K
YAIRB OKEA A VBEMH1Z2RDT, XKOROZM [ | KHTIIESHK
BEEHET 2HCEEREN, 22U, 2] whTIEESRIEE 1 5
ET, 10 ZDAEN,

H=[ ] x10"5mol/L

3) AKBWEBD pH IIROEDQHMIIHDEEZ NI, BHEDBEYLHDET
MEFED | DREATHREMOIL T ZOTHAR I,

7 30,5 4.0 DR A4 4.0/,5 5.0 DR
7 50,5 6.0 DR I 60,5700
F 1.0 58.0DM
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2| ROXE (1), (I) BLY (M) 2HAT, BM1H5M8ICEARIN,

[I]lﬁéﬁmﬁ@ﬁ?5#£5ﬁm Z O RS DIEEAL T3V F—NE K b
RIEHTRHICHESEZDIZEBMNGERITIE, RO2DOERICE>THRES, 2B,
LA F O X2 TR LR & ORBOZL S EEORISICED TR S,

1 DOERX, RGNS ERMIEIT 2BONBLRIINF—DOELTHS. N
BTN F—EE, WEBREMEHL TWAES (ZhnEREND) BNHDLET X
WF—, TROLEH TR F A IRINF 0RO ETH S, —RIZHT
IRNF—PWNSNEEZDREIRZETH D, ZOLLOBBETRONILLFRIF—
WRADT 25T, REIZOFOTRINF—28E L TRONTITHET 2D TH
BSERD, RRERDIKRYED DREITRDDT, KINIEREIETFLR
T, T, RONELIINF—0HEMT 25E5121E, TOHOTRIF—2RDHN
ENSBMORADDOTREARIGEERD, ERMIRIEY L0 BARLEITES O TRIGIK
H#EFT LIT< W,

52 1 D0ERX, RISV SAEBRMIIEILT BOROEAMES ORI TH 5. K
IR K - TROEHMESDEMT HEEITE, TORBIZERERNITEIT LT NI &N
HE5NTWD. Wi, RIBIZE > TROMSEAT I HEITE, TORIBITERT
LIZ<W, 22T, ROBMEIVEMT 2ELEE, (@FEENSKEN (R,

R 5GEN (RL) TR EDREZL, GFEEINTOE 2 DOMENE—ITELD
BRI ([RUEDRE, BEUROBENDERIRZE), (bZRBMIIBWTRIEYELD
ERMDFHINGTFOEMNEZ 2B ETH 5,

HERIBIZBNWT, ERL2 DOEROBENAENIZHEDE D HEEITIE, KSR
WE20, BENICET TS0, ER3e<E&TLBnwWhoEsshtizs, —4,
2ODBEROHMBENENVIZED A S HEITE, RISZA#HEARD, BRNICETT S
NEINX, TORBRET2DDERDEE SNRKENNITL o TRES, 2L X
X, RIBOETITE LT, KIBIZE DN TR F— DN G 2 23082, LS
DM G 2 D3R L 0 REFIUE, ZORIBIEEHRERITIIHET LW, hEiFh
TEHREMETT 5.
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1 RO (7) 5 () 1%, TNENTORORKIEDHFEANS D DENIT
HTIEEELN. HEMTADS D ORLFTEZRALRIN, 2B, INS5ORIG
DR ERETROBEIFRLCTHD LT S,

(7) CaHg (@) + 50, () —— 3C0, (K) + 4H,0 (&)
(£) NO, (&) ——>  2NO, (%) |

(7)) Ny () + 3H; () —— 2NHg (R

(x) H0 (B) ——> H,0 (&)

&)l (E) — |, (R

K BOHAD LHMSOEITR S RIED54E

KisDa% | BOBAD B E DEL
FEEL ¥
B i #4 kD
C FEFL k>
D e 24 ¥

fl2 KCI () @ 25°CTOKRNDEFEMEEIL—17.2k)/mol TREKIZTH DA, H
RHNETT 5, TOHHZ THEIRIF—) BIN TEHES) EWHENZ
FAWNWTA40~50 FREETHBE LI W,

B34



(I ALY FULBIOCHEA ) T LAORE&SITNT

NHELT MUY LEEE (M) 2&5T05. 4 @-Q,Q°@~Q
f6) 5o ABEUHLY )Y AoBARTREN | gl 4TS
613 CBXUNT76 °CTH DAY, Hift) F L L h ‘Q@.°Q
D LERIED F A LA DY A = 6:4 DY Q.G.Q‘Q.Q

BHETEUE—REEWIX, 450 °CCTIIMM Lk &
2o TWd, ZOMBEL TS, ThbbiAmias
YABEE &9 5,

VAR E 100.0 g % 450 °CIZfR S, BYIBMEOEM X BLUVEMY 2HAL T
BHX CEBRY EOMIZ3.6VOEBEEZNMNIZEIA, BEX LIZRUFTLBYE
(Bl 181°C) AMRAKE L TAERL, BRY FIIIBERNGIEE L THAELE, #&
EDOUF T LDEEIEMEE OBEXDB/RI WD, ERLEZYFUAIER
HEIZEFEMAATLSSDT, INZREBLEMIERNVEDICLTEDDZEIZLD
UFULBRERNESN ., 2B, ZOBXIBROBITHEAAN VT LIELET, £
ToVARLE E 3R DOREBEZR> TWiET 5,

e=Na"Q=0C0I
K1 kT R Y v AR

M3 B TLEROBMET 1 EYZ0DERIIT gh,. TOBMBEE2EET
PHITEZRI W,

M4 TEHEHFIBWT, BMXBIUOEMY OO —FIXBEM, &5 —HIIREBT
H5, (TEMEBIDNA)EBETREZA2R)NE, TNFNET ) 2301
TR TEER I,

Bl BRXEEBEMY EOMIZS5.0A O—FEBRN 2.0 BEHENZET32E, BAon
5 F 7 LABAEOYERIIN mol 2y FOEEZEIKFE LM TEALZI N,
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(I B AE®iZIE, KERISEEETKBEIRE L2 EEIZ, ZOKRBRVBIEZRT
LONSBENEZRTHOETHRLALBRDDAH D, Tz, KITHEITRWEIEHTD,
B CHEDOKBRERIEL TETSD00H 5. LEAR, BTV Z U LI
PR SR IEN, BEEDREELORIGEL TE T2, £z, —BLT 1 RITHER
TIREEAEDRESPHEIIH L TRETHED, o7 vKER (T v IbKEOKE
) CWERISLTET S,

16 THREB (@) ICBAEL T, T (V)95 () IR TE{EY 0.1 mol Z7K 1 L IZEEMN
U, BoNKERD pH Z AR EE, pHDNERDBEVDHO, 2FHITEVD
DBLVIBHIENDBDZTD (7) NS () OFN S ZNTILEY, TH 5D
sl Z pH PMEWIRIZ, ENSHIZFIEEL RSN,

(r)BaO  (1)80; (Y)Na,0 (TL)P,0,, (#)CO,
M7 THEEOIZBELT, RO (1) BERQ) 014> R2qs 20 ELER B
BEENTNEERIN,
(1) BT NI oLEHEREDRE

2 BALT IV =9 L EKEALT N U D LIKEEIR & DG

18 T#HE () TEISRIEDA F >R EBERWMEERBRREZFE I,
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3 RO 1SR HITEARSI N,

Ml FTHOBICBEDOK/NERZSEZEIZLT, TOYMEDOITIL—T ()15 @) 0N
ZTNORT, HELZTROBIEN 2 BEHICKEWMEFORE LZLROB
LR ZFEERI N,

(B2 k20
INEYY -———— —_— K&

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

(1)  CHa CO2 CcoO CaCz: ODOHDxRFE

(2)  NHs NO: AgNOs NaNO: o nzEx

(3) H20 H202 CO 02 OHOESE

4) NaClO Ck NaCl KCIOs DOHDHEHE

2 LCENCBAHEEREIVIHEO DL, ESEORETH D, Bk
DERSME FeS2 TH D, Thid Fe*d S2h57a51F HILaWmTH S,
wFeSs ZZ2R P TREESE 2 B bek (D) & MmN ERT S, BAELK
o BRSOV KB LT N U D AKYERICEYT &, HERREE S b U AR
35%5. COHMREST N UL, ERETBICHMEEREITS LEITREL
LTRWENS, Thbb, (HiE; ) U ACERBEMNZ 5 & RS
DREAET D,

THRIEB (@), b)) BXU () TRIBRIED, 14> RESGERWVEERIGRZ,
TNETNREMTEZ I,
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M3 KEFHRUTL x (mol] EKEMEFT RUT Ay (mol) Z2ETHEHDIEAYIN
HD, TNETXTKIZENL T 100.0mL DKIERE Lz, T OKEKZE 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
LKERZEZMA Tz TDH’, ZOKBRIZT /) —IVTEZ LA EEREELT
A, 1.00 mol/L OB THELZEZ S, 1050 mL A 7zE I A TKBHEDOE
NEBL T,

KD (1) & (2 ITEATRI N,

() ZATJ7SATAFT, REFTNITLEEEBEOB TR SZFIGD, 14
CHREEERWMEERIEREEE I,

(2) BAORBDEEWHTO () KEF MU T LAOYER x (mol) BLU (b) KEE
tF MU LOWER y (mol]l Z3kD, TOREZAEYETF IHiTENTND
REMTE SR I,
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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

CH3 ?HC’»
C CHs;—CH—CH,—OH D CH3—(|3—OH
CHj3

X1

() MEBREBRMEO =7 OLBEHY T LKBREMABONIMATSEE, ¥ %
R H7IVa—)b

(2) WRERBRMEO— 7 OLEEAN YD LKBREMARBONTNETSE, AR
B2zl S 57 a—)b

Q) BZMATMAL, 2FABRAKRIGERIITTELS TV 2N, TF)
EEEEFRNWT NI OARTHBTINI—)L

4 FUREKBRIET DU LKBREMATRIGEE S &, CHIs BN EEARY)
D1DELTHELSYIVO—)N
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M5 ROWEINZEME DS @) 22T HELEYMDSE, ARKRERTZ |
BHEOHbODOHEERXE, TNETN 1 DTDODEERIV, AEFREETICII*HZ
fHF7zd v, #EXITZ T s > TELZ L,

H,C——C I* 47
LN

H,C——CH, CH; H

(#1) CH3z—CH,—O

() HFRCH, bbb IMORELEALTVDREE 2EBDT IV A
2 HFRXCH,0EHDODIT—F)

(8) HFR CH,0 zbbLMERMEE U FHOKETH S BIEE 2507 K
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M2 KT, BEfAze="0FF, 6| DTN DAEN S MR ERN?IC
BalZz. MIREIROKRIMICZ > Tx =0, y=¢ DRZHLIT, +50/0
STRIRNATREI L 1.

(a) MIMEIZIZ72 5 < EAEHBDERIDHOEND WS F%, m, g, £

EINYHEDPE x ZRANWTER, 12720, FOIEDEZE x DIEDME ET
5, BRETHNIAE a lZ2DVT, |a] BDTH/NENEZITRDSLDIERR

sina=a, cosa=1ZHWNEK,
b EHOAESK 0 CFAMT 2, m, g, ¢HSRERLOEHNTER,

M3 ZOR, MEKFILTHEAZ o=0&L, MIEZ, BLSHTESZT
BRNKIWZLTx i LD x = £ DALEITENITE W, TOR, ROBEEA

o< DRESL TS &, HEADN @y 127807 &S IT/NRIZTTRY
7ZL7,
INDHRIS T RO ZZTHERNCBIT S, BEHOyRHSOKEE g'L, FEH

(a)
TORESINZ, m, g, @ ZANWTEY.

(b) FILEEEMRE uZE, m, g, @o, LDEBERHOEHANWTEY,

INDENT RO ZLUTZER, ROBEAZ @ iIZho7z, TXOH L/
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BAINESE .
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ROFELEFAT, LTORWICEZZEL,

Falling birth rates are a major concern 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
introducing 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. (1) 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
Fatas, 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.

(Hi8t : “Asia is spending big to battle low birth rates — will it work?”” June 6, 2023, BBC & ) —#fikZ)
from BBC News at bbc.co.uk/news
*ertility : HIAEER
*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 concemns. 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 : JHS
*quagmire : JEVH
*aint : V5T 5
*autism : H BE
*diabetes : PRI
*sequence . B%
*mutation : 2R
*culprit : JBIEH
*perpetual : K
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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.

(1] 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 burned 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
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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.)

(CE2y

*shroud : &S *vista ; JE S *belch : IREHIT
*fuzzier : fuzzy (1FVF72) DK *burgeon : ZF4Z 5
*environ : (-++%) BxD &< *smokestack haze : fEZEDTEHE

*hue : AW *hallmark : FHERYRZ &

*airbome : 22D *aerosol : 7 )L

* sulfur dioxide : — YV HRE *optical : fHED

*progression : FEfE, A *visibility : fRFE
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ROFELEFAT, LTORWICEZZEL,

Falling birth rates are a major concern 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
introducing 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. (1) 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
Fatas, 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.

(Hi8t : “Asia is spending big to battle low birth rates — will it work?”” June 6, 2023, BBC & ) —#fikZ)
from BBC News at bbc.co.uk/news
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[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 concemns. 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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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.

(1] 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 burned 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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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
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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
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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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