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Bettina Anderson
takes a lighthearted
look at the science of
Christmas whimsy.

F Santa were a scientist what

would he see, after coming

down the chimney with

presents for the tree? Well,

after shaking the potentially
carcinogenic (cancer-causing)
soot of winter’s past out of his
hair, a quick glance around your
living room would reveal lashings
of microbiology, thermodynam-
ics, physics and chemistry lurking
inside everything from the tinsel
to the turkey!

Where would he start? In the
gloom of a southern-hemisphere
December evening, Santa’s eye
would be drawn to the Christmas
lights draped over the tree. This
electrifying combination of 2.5
volt lightbulbs, a bird’s nest of
wires, and a controller, hang
together in a series circuit that
dazzles the eye and sparks the
imagination.

Christmas tree lightbulbs are
connected in series, which in
Christmases past meant that a
broken bulb would break the cir-
cuit and none of the lights on the
tree would go (until the offending
one was found and replaced).
Today, a bulb can burn out and
the strand will stay lit, but if you
pop one of the bulbs out of its
socket, it won't. Confused?
Modern bulbs contain a fine
piece of wire (known as a shunt)
that allows the electrical current
to bypass a burned-out bulb and
keep the rest going. Removing a
bulb removes the shunt as well,
and they all go out again!

Santa wouldn't have to look
much further to spy the optical
brilliance of holographic wrap-
ping paper twinkling on presents
under the tree. Refracting in the
glint of the Christmas lights, this
inexpensive “present coating” is
made by embossing complex
microscopic patterns on to rolls
of very thin plastic or foil. The
fine grooves in this hi-tech gift
wrap bend and bounce light to
recreate the colours of the rain-
bow; in a similar way to the rear
ofa CD.

Beneath the dazzling wrap-
pings, Santa’s experienced eye
would pick out the shape of one
of this year’s most popular toys —
a Roboraptor. This space age
robo-reptile was developed by
Mark Tilden, a former NASA
physicist known for his pioneer-
ing work in analog robotics.
Analog robotics uses simple (and
inexpensive) electronic parts to
imitate the physics of nature,
rather than computer-driven dig-
ital mechanics. For budding
roboticists, Roboraptor is
designed to be hacked into, for as
Tilden puts it “Mutations are the
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phors need to be exposed to light,
or charged, in order to glow. The
light energises the phosphors and
excites their electrons. As the
electrons lose this extra energy,
they release it as a light of their
own.

‘Whoops! In adjusting his sack
Santa bumps a greeting card
open on the mantelpiece. It
breaks into song: Jingle bells, jin-
gle bells, jingle all the way.
Snapping it shut, Santa curses
(very politely) the card manufac-
turer who used a mechanical
(rather than light-sensitive)
switch to activate the small elec-
tronic chip that plays the jingle. A
Yimbee e Saclondeododoly el

tain small paper strips impreg-
nated with a tiny amount of gun-
powder that ignite with a “bang”
due to the friction of the two
ends being pulled apart. Invented
by English baker Tom Smith, he
apparently got the idea from the
sound of a crackling log on his
open fire,

Finally, his work done for the
night, Santa toasts the holiday
season by indulging in one of the
Cadbury Magical Elves left out for
him by the family.

The science behind these had
him stumped, so Santa had to
Google it on his laptop. What
makes those mini explosions
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Popping candy is made
combining a hot sugar mi
with carbon dioxide gas af
pressure, Tiny bubbles fox
the candy and are trappeq
once it cools. When the pq
candy melts in the mouth|
high-pressure carbon dioy
bubbles are released with
POP! So much technology
lolly!

Looking at his watch, S¢
washes it all down with a
the glass of champagne le|
him. Please drive carefully
‘When people say “that chi
pagne has gone straight tq
head” - science has prove|




