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on the inside
Cover story
This was our Russian Front
Pages 6-8
Former British Army colonel, now author, Tom Collins

returns to his homeland of Ulster, still haunted by the

ghosts of the Troubles.

Feature
In praise of a rare gem
Pages 4-5
Dame Ruby Litchfield inspired generations of South

Australians. Now, the keen arts supporter is being

honoured herself.

Visual arts
Master of his universe
Pages 12-13
Six decades of Franz Kempf’s artistic career are being

celebrated with two simultaneous exhibitions marking

his 80th birthday.

Movies
Being Stanley Kubrick
Pages 18-19
Conman, yes. Seducer, yes. But John Malkovich living

as a suburban family man?

Travel
Winter escapes
Pages 24-25
There’s more than one way to get away this winter. Here

are 25 to choose from.
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W I T H  A S S O C I AT E  P R O F E S S O R  D E R E K  L E I N W E B E R  
Believe it?

C A N  Y O U

To enter, readers simply need to register online to win the double passes. The promoter is Advertiser Newspapers Pty Limited. The draw will be conducted at Advertiser Newspapers Pty Limited, 31 Waymouth Street, Adelaide on Tuesday June 13, 2006, at 11am from all entries received
during the promotional period. All winners will be notifi ed by mail. Each double ticket is valued at $30.00. Total prize value $3000.00. Please refer to the classifi ed index today for Advertiser Newspapers Pty Limited Privacy Policy and Public Notices for Conditions of Entry. SA Lic T06/2247

The Advertiser and Palace Nova Eastend Cinemas are 
giving you the chance to win tickets to Wah-Wah, an 
entertaining and wonderfully warm human drama, fi lled with 
pathos and joy. Often humorous and sometimes downright 
wicked, Wah-Wah is a moving ode to the quirks of family.

In Cinemas June 22

100 double in-season 
tickets to be won!

For your chance to win go to 
theadvertiser.com.au/competitions
Competition closes 11.59 pm on Sunday June 11, 2006

WIN!

Turbulent times
H

AVE you seen the new bal l
approved for this year’s World Cup?
It’s called the ‘‘Teamgeist’’, or Team
Spirit, and represents a radical
departure from the classic buckey-
ball design.

KICK-START

 What it means
• It is expected to respond much better 

to the tricks of the likes of David 
Beckham and Roberto Carlos. 

• Goalkeepers are likely to find it much 
more difficult to anticipate the ball’s 
movement, as all the old tricks will 
now be happening at a faster pace and 
with a greater effect.

The Teamgeist
• The new ball is smoother, with only 

14 instead of 32 sections, dramatically 
changing its aerodynamic properties.

• It is no longer leather, meaning it will 
keep its shape better and not become 
waterlogged. 

Science has unlocked the physics secrets
surrounding soccer-ball aerodynamics. And
these findings are changing both soccer ball
design and team tactics.

Gone are the traditional 20 hexagonal and 12
pentagonal pillowed panels. Gone are the
coarsely stitched seams and their 60 vertices.

Gone are the days of water-saturated leather.
Gone are the black spots used by goalkeepers

to perceive spin on the ball.
Instead, Adidas’s Teamgeist gleams with

smoothness. And it will still be gleaming as the
teams leave the pitch.

It’s manufactured to within 1 per cent of a
perfect sphere, offering unprecedented accuracy
in its motion. The ball is waterproof, scarcely
gaining any weight, even in heavy rain.

The number of sections is reduced from 32
to 14. Fewer seam edges and corners and more
roundness mean the ball will perform more
uniformly. There is a better chance a kick will
contact a smooth surface, increasing the player’s
chance of hitting the ‘‘sweet spot’’.

Constructed with materials designed to re-
bound faster, the ball will quickly return to its
original round shape after deforming in a kick.
This again ensures the predictability of its flight.

And while international authorities publish
weight and dimensional tolerances for soccer
balls, there are no specifications for the surface
finish or manufacturing techniques.

It is the smoothness of the surface that will
have a huge impact on the aerodynamics of the
Teamgeist. Indeed, the scientific predictions for
the motion of the Teamgeist reveal several
surprises for unsuspecting goalkeepers.

The smoothness means the ball will experi-
ence very low drag when kicked hard and fast.
Turbulent air flow will hug the ball, leaving only
a small wake and relatively little drag.

Goalkeepers used to seeing the ball slow will
be under the illusion that it is speeding up.

But they’re in for another shock when the ball
drops below the critical speed for turbulent flow.
The flow will become smooth or laminar, sep-
arate early from the ball’s surface and create
a large wake and huge drag.

And the speed at which the airflow changes
is higher, stressing the goalkeeper further.

Because the drag is so low for turbulent flow
around the smooth ball, the increase in the drag
is huge – almost four times as much. The ball
will slow suddenly, surprising the goalkeeper.

This is the opposite to what Puma did with
ball design a few years ago. Puma recognised

the problems of the turbulent to laminar flow
transition and developed a ball surface designed
to delay this aerodynamic change. They argued
the traditional ball encounters problems because
of its round shape and smooth surface.

Puma’s design incorporated small dimples on
the surface inspired by golf-ball dynamics. The
dimples trip the air flow into turbulence, delay-
ing boundary layer separation and reducing drag
at lower speeds. The dimples are complemented
by deep seams that make the buckey-ball panels
of the ball look like pillows, again tripping slower
flows into turbulence.

But at high speeds the roughness of the ball
deflects air flow. Anything disrupting the bound-
ary layer tends to straighten the trajectory.

Thus while the dimpled soccer ball has less
drag at low speeds, it also resists bending. And
while most players will be grinning with antici-
pation, I suspect a few goalkeepers might be
losing some sleep over the Teamgeist.

As Beckham says: ‘‘With this ball, you can put
in perfect crosses for your forwards. And for me
as free-kick specialist, it means I can curl the
ball around the wall with amazing accuracy.’’

Derek Leinweber is an Associate Professor of Physics
at the University of Adelaide and Deputy Director
(Visualisation) of the South Australian Partnership
for Advanced Computing (SAPAC).


