
The tiny particles -- meas-
uring a few millionths to a 

few billionths of a centimetre 
-- include molecules from pre-

servatives and contaminants such 
as nickel, chromium, manganese 
and cobalt, researchers reported in 
the peer-reviewed journal Scientific 
Reports.
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A seven-year journey to the ringed planet Saturn begins
with the liftoff of a Titan 4B rocket carrying the Cassini
orbiter and its attached Huygens probe.

Developed by NASA, ESA and the Italian Space Agency,
Cassini arrives at Saturn in June 2004 after a 3.5-billion
kilometre journey.  For 13 years, Cassini and Huygens
send back remarkable images and data about
newly-discovered moons, geysers of water shooting
into space, and lakes of hydrocarbons.

The mission ends on September 15 with Cassini
vaporizing in Saturn’s outer atmosphere

Neighbouring bands of clouds move at different speeds and directions
depending on their latitudes and take on the appearance of strokes
from a cosmic brush

CAPE CANAVERAL – OCT 4, 1997

True colour mosaic of
Jupiter, constructed
from images taken by
Cassini’s narrow angle
camera, is most detailed
global portrait of Jupiter
ever produced.

Mosaic is composed of
27 images: nine images
were required to cover
the entire planet and each
of those locations was
imaged in red, green,
and blue to provide true colour

JUPITER –  DEC 2000

Saturn’s icy, ocean-bearing moon
Enceladus spews plumes of
hydrogen, suggesting frigid water
is interacting with heated rocks.
These hot spots could be perfect
places for small organisms –
bacteria, for instance – to thrive
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ENCELADUS –  MAY 2017
Near-infrared image shows specular
reflection, or sunglint, from a
hydrocarbon lake named Kivu Lacus
on Titan, close to moon’s north pole.
View was obtained by Cassini
Visible and Infrared Mapping
Spectrometer (VIMS)
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HYDROCARBONS –  JUL 2017
Atmosphere of Titan – largest of
Saturn’s 53 moons – is discovered
to contain acrylonitrile, vinyl
cyanide molecules.
Organic compound intrigues
scientists investigating chemical
precursors for extraterrestrial life
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TITAN –  JUL 2017

Composed from 36 separate exposures, this portrait 
shows Saturn’s north polar vortex – remnants of a monster
storm in the northern hemisphere

SATURN – OCT 2013

CLOUDS ON SATURN – MAY 2017

Visiting Japanese Prime Minister Shinzo Abe and Prime Minister
Narendra Modi are to lay the foundation stone for India’s first high
speed rail line that could see trains run at 350 kilometres an hour

Sources: Railway Gazette, Japan Transport Research Institute,
Ministry of External Affairs, Government of India
Corrigendum: an earlier version of the package used a wrong map. The error is regretted. Our apologies. 

M U M B A I - A H M E D A B A D  H I G H  S P E E D  R A I L

E5 Series Shinkansen
Bullet Train

Max. Speed: 350 km/h. Journey reduced
to two hours from current seven

Length: 508km
Capacity: 36,000 passengers/day in first year
Cost: $15 billion – 81% funded by Japan

through 50-year low-interest loan
Trainset: 10-car variant of Japan’s E5 Series

Shinkansen with 698 seats for standard class
passengers and 55 seats in business class

Completion: 2023
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Microscopic particles from tattoo 
ink can migrate into the body and 
wind up in lymph nodes, crucial 
hubs of the human immune sys-
tem, a study revealed yesterday. 

Researchers also reported “strong evidence” for both the migration and long-term deposit of toxic elements in 
the body.

Long-term deposit

Toxic impurities

Titanium dioxide!
Besides carbon black, the second 
most common ingredient used in 
tatoo inks is titanium dioxide, a 
white pigment also used in food 
additives, sun screens and paints. 
The chemical has been associated 
with delayed healing, itching and 
skin irritation.

“When someone wants 
to get a tattoo, they 
are often vary careful 
in choosing a parlour 
where they use sterile 
needles,” said co-
author Hiram Castillo, 
a researcher at the 
European Synchrotron 
Radiation Facility in 
Grenoble, France. “No 
one checks the chemi-
cal composition of the 
colours, but our study 
shows that maybe they 
should.”

X-ray fluorescence
Scientists in Grenoble used X-ray fluorescence measurements to identify 
particles in the skin and the lymph nodes, which are located in the neck, 
under the arms and along the crease between the thighs and the abdo-
men. Only the tiniest, nano-scale particles made it into the lymph nodes.

Paris

OPEC’s oil output 
dipped in August, 

the cartel said yesterday, 
a sign that supply and 
demand could be moving 
further towards balance.

Production by 
the 14 members of 
the   Organisation of the 
Petroleum Exporting 
Countries came to 32.755 
millions of barrels per day 
(bpd) last month after 
32.834 in July, it said in 
a report, citing secondary 
sources.

OPEC and a number of 
other producers including 
Russia agreed in May to 
extend production cuts, 

originally agreed last 
year,  into 2018 to ease a 
global supply glut. 

In August, production 
rose in Nigeria, which 
has been exempted from 
output curbs, OPEC said.

It fell in Libya, also 
exempt, and in Venezuela 
as both countries struggle 
with political trouble. 
Output also dropped in 
Iraq.

“It is clear that the 
rebalancing process is 
underway, supported 
by the high conformity 
levels of OPEC 
member countries 
and participating non-
OPEC countries to the 

production adjustments” 
in the cooperation 
agreement, OPEC 
secretary general Sanusi 
Barkindo said in a speech 
in Oxford on Monday.

OPEC meanwhile 
revised upwards its 
estimate for global oil 
demand by 1.42 million 
bpd to 96.77 million 
bpd this year. Demand 
is expected to rise by 
another 1.35 million bpd 
in 2018 as developed 
countries consume more 
oil than initially forecast.

Commenting on the 
impact on oil production 
of hurricane Harvey, 
OPEC said “the US energy 

industry appears to be 
rebounding quickly”.

Nevertheless, the 
advent of Irma raised the 
possibility of a particularly 
destructive hurricane 
season this year, “with 
potential implications 
for the oil market”, but 
OPEC promised to do 
its bit for the “stability 
and security” of the oil 
market.

Despite the efforts 
to cut output, the oil 
price has struggled to 
push durably above $50 
a barrel. On Tuesday, 
WTI oil futures stood at 
$48.22 and Brent Crude 
at $54.23. (AFP)

OPEC says
output dips, 
‘rebalancing’ 
underway


