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Cryptic crossword #130 Set by Rasa
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Plan borders of lime wood (5)
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with weakness for portable tech (6,6)
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k,say (7)

ips (5)

lows unruly crowd

Offer as incentive diamonds
and degrees? (6)

Prisoners’ exercise
rogramme is restrictive (12)
Pub order multiplied by

a digital assistant (5)
Swell bar has large facilities (7)

Shoe form protected by each sticky strip (7)
Messy study in need of a wipe-down (5)
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Answers and
the next quick
crossword
next week

DOWN

Physicist Planck discussed computers (4)
Become wan on egg diet (5)
Braggart got embraced by

certain believer lacking depth (7)
Gizmo tagged bats (6)

Care for someone’s

skin after uphill race (5)

Cautiously moving end of pen

iInto ancient Chinese text (7)

Went on first of trips probing
unusual tree DNA (8)

For example, chromium

disrupts light contraction (3,5)

Is able to briefly delete a unit (7)
Bronte sister and head

of Latin name worm (7)

Fossllised resin under

niece of concrete arch (6)

Vehicle backing into extremely tight lot (5)
On returning, approves recesses (5)
Justregularly join play (&)

Our crosswords are now solvable online

Quick quiz #241
set by Bethan Ackerley

Who was the first Native
American person in space?

Which radioactive isotope was used
In Little Boy, the first nuclear weapon
used in warfare: plutonium-239,
uranium-235 oruranium-258?

In what year was the first
fully synthetic plastic invented?

What is the unit of electrical charge
In the International System of Units?

A jellyfish's reproductive phase
IS also known by what name?

Answersonpage 47

set by Katie Steckles
#9 Rectangulator

Given a standard calculator keyboard,
press = in order, going either clockwise
or anticlockwise - four digit keys that
form the corners of a square or rectangle
on the keypad. This will create a four-
digit number, e.g. 74609.

If the first button you press is the 7 key,
how many possible four-digit numbers
canyou create?

What about if your square or rectangle is
allowed to have a height or width of zero?

Can you show that for any square
or rectangle you choose, the resulting

four-digit number will always
bedivisibleby 11?

Solution next week

2 March 2024 | New Scientist | 45



pages Almost the last word

When | invent a time machine,
what is the earliest period

in Earth’s history in which

| could comfortably survive?

Reymond Aguinaldo

Ilagan, The Philippines

The answer depends on what you
mean by “comfortably survive”.

[f youmean breathing the air,
drinking the water and avoiding
extreme temperatures, then you
might be able to go back as far
as the Ediacaran Period, roughly
640-540 million years ago (mya),
when oxygen levels were closer to
our own and there was abundant
simple, multicellular life.

However, if you mean finding
food and avoiding predators, then
you might have a hard time in any
period before the Holocene Epoch,
starting around 11,700 years ago,
when modern humans began to
domesticate plants and animals.

Of course, you would also need
to consider the risks of altering

the course of history, creating
paradoxes or encountering hostile
civilisations. So maybe the best
timeto visit is the present.

Thomas Barker
Cambridge, UK
Earth’s surface is thought to have
solidified roughly 4 billion years
ago, so any attempt to travel back
earlier than that is certainly off
the cards. Even after the mantle
solidified, “comfortable” would be
a stretch—almost all ofthe planet’s
surface was volcanically active,
and there was next to no oxygen,
so youwould need breathing
apparatus and a protective suit.
Earth’s atmosphere remained
almost oxygen-free until near
the end of the “great oxygenation
event” (around 2 billion years ago).
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SHUTTERSTOCK/NEIRFY

2 Why are so many spring flowers yellow,
w1th other colours (such as blues and reds) appearing
later? Chris Barrett Malvern, Worcestershire, UK

s Unlike me, my dogs bound up hills as easily as they
runon the flat. Does having four legs aid with climbing, or are
the dogs just fitter than me? John Kendall, Machen, Gwent, UK

[t is thought that this raised
Earth’s oxygen concentration
to 10 per cent of its present level,
which is just about survivable
for afew seconds.

Those are the absolute earliest
points at which it is safe to try
the time machine out. If you are
planning to stick around in the
past for a bit, though, you also
need to worry about finding
somethingto eat. Multicellular
life doesn’t enter the equation
until the mid-Ediacaran Period

(around 600 mya), and you will
probably have to wait until the
Cambrian explosion (around
540 mya) before any organisms
are big enough to catch.

[ would suggest the Devonian

Period (starting at approximately

420 mya) as a good earliest point
for long-term survival. Fish have

evolved, oxygen levels are closer
totoday’s and, in North America,
the first forests are starting to
grow. Wait a few more million
years for the Carboniferous Period
(roughly 360 mya), and you will
even get to meet some of your
earliest land ancestors, in the
form of primitive tetrapods.

Bad luckif you are a vegetarian,
though. Fruit won’t evolve until
the early Cretaceous Period
(145 mya), so you are going to
get pretty sick of eating ferns.

Graham Smith

Melbourne, Australia

[f youwere able to go back

to the late Proterozoic Eon
(say 600 million years), you
would have barely enough
oxygen to breathe for a short
time, and you would need to

Want to send us a question or answer?

Full terms and conditions at neWscientist.com/lw-terms

Why are spring flowers mostly
yellow, like these daffodils, with
other colours appearing later?

survive on an unappetising
soup of cyanobacteria.
Better to wait until after
the Cambrian explosion so
you could supplement your
diet with shellfish. Better still,
wait another 300 million years
sothat there will be plenty of
land plants and animals to eat.
But don’t wait too much longer,
or you may become dinosaur food.

How did Roman road builders
know which way to go? If they
were a few degrees out setting
off from, say, Chichester, they
could have ended up in what

iIs now Slough, not London.

Tim Lewis

Narberth, Dyfed, UK

At sea,the Romans usedthe

North Star for direction, but

on land, a series of beacons and

a surveying instrument called a

groma, comprising a staff with

four plumb lines, were used.
Having set a beacon in

Chichester, the surveyor would

head off towards London, find

a high point where the beacon

could still be seen, set another

beacon, and then would continue

in this way with more beacons

towards London. A groma was

then used to line up the beacons,

often moving them some distance

until a straight route was achieved.

Robert Entwistle

Hon. editor of Itinera:
Thejournal of the Roman

Roads Research Association

This question nagged at the
back of my mind for years, as
the Romans had no magnetic
compasses. In fact, most Roman
roads weren't laid out in the
precise way of Stane Street —the
road from London to Chichester.
They followed a series of
approximations toreach

their goal, visiting relevant
locations along the way.



for New Scientist

DESPITE HIS STATUS IN THE MATHEMATICS COMMUNITY, TORUS NEVER STOPPED
FEELING INFERIOR TO HIS MORE OELICIOUS RELATIVES, DOUGHNUT AND BAGEL.

The answer to why Stane
Street is so preciseis proposed
in my book Britannia Surveyed.
Soon after the Roman conquest
of Britain, military surveyors
planned a number of long,
straight alignments (or traverses,
in modern surveying jargon)
from various key locations, as
away of understanding and
mapping the new province.

Some of these traverses
were used to establish locations
for forts or military bases, and
the military base that preceded
Chichester was one. Sections of
traverses were also later used by
road builders (as the surveying
had already been done).

Thus, Stane Street wasn'’t
surveyed to lead directly from
London to Chichester. Chichester
was instead builtontop of a
Roman base that was on a line
surveyed from the crossing point
of the Thames (which became
London). In other words, Stane
Street simply followed part of
an established alignment.

The line came first —the
locations and road afterwards.

Hillary Shaw

Newport, Shropshire, UK

The Romans often straightened
pre-existing trackways, which may
not have been so crooked anyway.
[reland, where the Romans hadn't
much influence, has some very

straight roads. And Watling Street,
the Roman road from London to
Shrewsbury, isn't totally straight,
but is a series of straight stretches
set off from each other at angles.
Pre-Roman roads, often
pilgrimage or trade routes, had
to cross pinch points like rivers
at easily forded locations, or go
to sheltered bays where seatrade
came and went. With a largely
empty landscape in between,
each section could be fairly
straight anyway. Subsequently,
these points acquired military
or trade roles because people

hadto pass there, so forts
and towns began to grow up.
Both London and Canterbury
began at easy fording points of
their respective rivers, the Thames
and the Stour, and Chichester
was a well-sheltered pre-Roman
natural harbour. The conquering,
colonising Romans simply
adopted the existing landscape,
its towns and the straight-ish
earth tracks between them,
and developed these with their
innovations such as baths and
even straighter paved roads.

Bart Bols
Scherpenheuvel-Zichem, Belgium
The Romans had a law that
required straight parts of roads
to have a certainwidth, and that
value was doubled for sections
with turns and curves. This made
turns far more expensive to
build, sometimes to the detriment
oftheroad’s effectiveness.
Roman roads are known for
having gone straight up and over
sizeable hills, when a slight curve
around said hill could have made
them far more manageable.

Quick quiz #241
Answers

1 John Herrington, in 2002
2 Uranium-235

31907

4 The coulomb

5 The medusa phase

Quick crossword
#H152 Answers

ACROSS 7 Hedgehog, 9 Reheat,
10 Sums, 11 Lanthanide,

12 Caecum, 14 Melamine,

15 Potash, 16 Stones,

19 Trillion, 21 Arnica,

23 Flight deck, 24 Dome,

25 Sepsis, 26 Star Wars

DOWN 1 Nebula, 2 Eggs,

3 Thalamus, & Orchil,

5 Phenomenon, 6 Sardines,
8 Genome, 13 Cytologist,
15 Parallel, 17 Trackpad,
18 Angels, 20 10 test,

22 Camera, 24 Down

#8 Two Cubes
Solution

The points are 4/ 2 apart (using
Pythagoras’s theorem, the length
of the diagonal is the square root
of 12+ 12 = 2). We can find pairs
of points for all values of nfrom 1
to 6 by the same logic. The square
root of 3 (12 + (1/2)?) is the length
between opposite corners of one
cube. The long edge of the frame
has a length of /4 (or 2), while
+/5 and /6 are the diagonals

of the long face and whole frame,
respectively. Sadly, a frame with

a third cube added on the end
won't getyou+/ 7 or+/8, butit
will contain/9,+/10and+/11.

2 March 2024 | New Scientist | 47



S Feedback

When cats are forced to endure
a crush of mass attention from
an adoring public, do they
continue to behave in their famous,
endearing, imperious “cat-like”
ways? Simona Cannas and her
colleagues at the University of Milan
in ltaly produced some data that
may bring attention to the question.
Their study, “Assessment
of cats’ behavior during a cat
show"”, published in the Journal of
Veterinary Behavior, focuses on 82
cats at a cat show. (The researchers,
using professional lingo, say the
event was “a feline exposition”.)
They gathered the data
meticulously: “the observer stood
in front of the cages once an hour,
from 10 to 17 [minutes past], for
a total of 8 times for each cat”.
They saw what they saw:
“Analysis of behaviors exhibited
by cats during the exposition
day revealed that most of them
were sleeping (93.9%), resting
(62.2%), and looking at their
surroundings (92.7%).”
The researchers’ conclusion
leaves room, still, for debate as
to what those cats had in mind.
The study says “the cat show
environment represents a situation
full of stressful stimuli for the cat;
despite this, our results have
identified few behaviors of
discomfort or stress... Further
studies are required to confirm
and deepen our results.”

Very long, thin things vary a lot in
what their mathematician’s-eye-
catching length-to-thinness ratio
makes it possible for themto do.
A pressrelease from North
Carolina State University hails
the creation of “yarn-shaped
supercapacitors”, so called because
the devices are thread-like and
can behave as capacitors,
controllably storing and
disbursing electrical charge.
The press release quotes Wei Gao,
a co-inventor of the technology.
She said: “Imagine you can
make ayarn, just a regular textile

48 | New Scientist | 2 March 2024
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Got a story for Feedback?

Consideration of items sent in the post will be delayed

yarn, that you also make into

a battery. You can basically hide
it in your clothing. If you can do
that, you can add so many more
functions to your clothing.”

We may be entering a
technological Age of Thin Things.

As Feedback has noted
(1October 2022), a new city
planned as part of Saudi Arabia’s
Neom project is designed to
be 170,000 metres long by
200 metres wide. Could the
North Carolinian yarn-shaped
supercapacitor tech be
incorporated into the Saudi
city’s exoskeleton? That would
be a drastic leap to the future
for a country that insists it wants
to move beyond its current
economic reliance on oil.

This suddenly-almost-plausible
possibility shows the prescience of
Wallis Simpson, former Duchess
of Windsor, who is said to have

said almost a century ago: “One
can never betoorich ortoothin.”

The old saying “If you can measure

it, it must be important” haunts the

many research efforts to explain

why it is important to measure

two of the five fingers on a person’s

hand. Specifically, the second

and fourth fingers. The two-finger

quest kinda, sorta resembles an

addiction. Sometimes this quest

looks at addiction itself as being,

maybe, something you can better

understand by measuring fingers.
Typically, finger-ratio

explanations grow in some

vague way from the notion

that hormone levels in the uterus

before birth somehow explain

the relative lengths, years later,

of a person’s fingers.
Finger-ratio-centric research

studies are numerous and
imaginative. They vary widely -
almost wildly = in the kinds of
important mysteries the researchers
seek to explain.

How varied? Here are a few of the
subjects addressed in recent years in
published digit-ratio studies: “voice
behavior in bankers”; “hunting
success among Hadza hunters”;
religiosity in university students;
'barental income inequality and
children’s digit ratio”; artistic ability;
age at first marriage in semi-
nomadic people from Namibia”;
lhsychological features in a sample
of cavers”; bite injuries occurring
in fistfights; “managerial skills of
managers employed in public and
private organizations of Udaipur
City”; and “number of sex partners”.

And addiction. Mehmet Glirkan
Gurok and colleagues at various
institutions in Turkey have recently
written a paper called “Second and
fourth (2D:4D) digit ratio in heroin
and cannabis addicted patients”.
They published it in the Journal
of Ethnicity in Substance Abuse.
Like most finger-ratio studies,
this one was done with great care:
"We obtained the lengths of 2D
and 4D of the subjects by using
sensitive calipers and calculated
the 2D:4D."” And as is customary,
it is full of promise: “Our findings
can be considered promising as
to whether prenatal hormonal
factors are importantinthe
etiopathogenesis of addiction.”

When something —and its
headline —smells funny, maybe it
is worth looking into. People who
happen across a sombre study by
environmental scientists in the US
might react first to the ambiguity
of its title: “Evaluating the
environmental justice dimensions
of odor in Denver, Colorado”.

Was that title meant to be
solemnly serious? Deadpannedly
funny? Both? Whatever the intent,
Feedback salutes its authors. Their
wording triggered the olfactoric-
linguistical sensibilities of Mason
Porter, who alerted us to it.

Marc Abrahams
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SPEEDMASTER MOONWATCH

In July 1969, the Speedmaster earned its nickname when it became the first watch
worn on the moon, and in 1970, it went above all expectations when it helped
guide the crew of the crippled Apollo 13 mission back to satety. Updated today
as a Co-Axial Master Chronometer, the iconic Moonwatch is now tested and
certified at the highest level by the Swiss Federal Institute of Metrology (METAS) -

which guarantees more accuracy, reliability and supreme resistance to magnetism.
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