
How do we know that 
Santa Claus exists?

KATHERINE 
DONNELLY

KATHERINE 
DONNELLY

Because we don’t see him, some-
times people question whether 
Santa Claus really exists.  

It is hard to believe that one man, 
great and all as he is, can produce pre-
sents for hundreds of millions of children 
every year, including coming up with the 
perfect “surprise”, and then actually deliv-
er them around the world all in one night.  
And then do it all again the following year.  
And the year after and so on.   

It is amazing, and probably no wonder 
that some people have doubts. But, then, 

we do know that Santa has a certain 
magic about him.

When one little girl in America, Virginia 
O’Hanlon, asked her dad the question, he 
suggested that she write to the editor of 
the local newspaper, the New York Sun. 
Virginia, who was eight at the time, took 
her father’s advice.

A Sun editorial writer, Francis Pharcel-
lus Church, not only wrote a response, but 
it was printed in the newspaper, in case 
anyone else needed the same reassur-
ance as Virginia. 

It was a long time ago, 1897, but 
it stands as the perfect answer and a 
reminder to all that, yes, Santa Claus 
does exist.  

S
anta’s journey around the 
world on Christmas Eve is 
carefully tracked by aerospace 
experts based in the United 

States and Canada.
They do very important work 24 

hours a day, seven days a week, all 
year around keeping an eye on aircraft, 
missiles and space vehicles but, on 
Christmas Eve, they also use their 
sophisticated technology to follow 
the great man and, at any give time, 
they can pinpoint exactly where he is.

The organisation involved is the 
North American Aerospace Defense 
Command (NORAD) whose role it is 
to monitor activities in space  and sea 
and to alert the authorities in North 
America to any risks. 

Of course, Santa is no risk to North 
America or the rest of the world, but 
at least they can ensure that he is safe.

The tradition started 60 years 
ago with NORAD’s predecessor, the 

Continental Air Defense Command 
(CONAD). 

It started quite by accident in 1955, 
when a printed advertisement, inviting 
children to call Santa, published the 
wrong number. 

Instead of reaching Santa, the 
phone number put children through 
to the CONAD Commander-in-Chief’s 
“hotline”. 

Although his staff were very busy, 
the director of operations Colonel 
Harry Shoup was more than happy 
for them to check  the radar for indi-
cations of Santa making his way from 
the North Pole.

Every year since, NORAD staff have 
worked very hard on Christmas Eve 
to keep children in touch with Santa’s 
journey around the world and they will 
do so again on December 24.

Check out www.noradsanta.org
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T
he excitement is building!    
It’s almost that time of year 
again when Santa makes 
his world trip to deliver 
presents to children. As you 

can imagine, this journey is a logistical 
and technological nightmare.

Let’s throw some rough numbers 
together to get an idea of the challenge 
facing Santa. On Christmas Eve, he has 
to  deliver presents to about 500 or 600 
million children and the reckoning  is 
that he has to visit about 170 million 
houses on one night. We are of course 
making the assumption that there is at 
least one good child per house.

Accounting for time zones 
and reasonable delivery 
hours, Santa has about 32 
hours to visit all of these hous-
es if he travels east to west. 
Doing the maths, we find he 
has to visit 1,475 houses every 
second; this gives him about 
1/1500 of a second to stop, get 
down the chimney, leave the 
presents, drink his milk, eat cookies, 
get back to the sleigh and onto the 
next house.

We can space these houses at 
an equal distance around the 
world, giving an average distance 
of 0.7 kilometres between each 
house for a total travel distance 
of 120 million kilometres. This 
gives us an average speed of 1,000 
kilometres per second, whereas a 
conventional reindeer runs, not flies, 
at 24 kilometres per hour. However, 
with an estimated 300,000 species 
unaccounted for on this planet, one of 
them may well be a type of supersonic 
flying reindeer.

The reindeer also need to be extra 
strong. For the sake of round numbers, 

we can assume 
1kg of presents 

for every child, giv-
ing the sleigh a starting 

mass of about 600,000 tons. Assuming 
that this secretive and exotic species 
of reindeer can pull 10 times as much 
weight as a conventional reindeer, we 
need 270,000 special reindeer, which 
would also double the mass of the load 
with their weight. Pulling all of this 

D
o you ever wonder how 
Santa knows how many 
Elsa dolls or Darth Vad-
er figures to put in his 
sleigh before setting off 
on Christmas Eve?

And, as Santa has billions of chim-
neys to go down, he needs to know 
where exactly to find the sack of 
presents for Donegal on his sleigh, or 
the sack of Chicago presents or the 
sack of Dublin presents. And there’s 
no point in having the sack of presents 
for children in Norway (which is near 
the North Pole) next to the sack for 
Australia (which isn’t!).

He needs to have enough of each 
toy for every boy and girl, and his 

sleigh needs to be organised.   
And he doesn’t want poor 

Rudolph to pull a sleigh 
of toys that no one wants!

Santa uses statistics 
to help. Statistics is the 
science of data: the 
collection, analysis, 

interpretation and 
presenta-
tion of data. 

So how 
does San-
ta collect 
data? San-
ta wouldn’t 
have time 
on Christ-
mas Eve 
to re-
cord 
every 

at such speed generates an enormous 
amount of air resistance, similar to a 
spacecraft on re-entry into the Earth’s 
atmosphere. 

The lead reindeer would be subject 
to 15 quintillion joules of energy per 
second each (a lot!). 

If the lead reindeer didn’t absorb 
this energy they would all burst into 
flames instantaneously and create 
deafening sonic booms, thankfully, this 

single present he de-
livers (which would be 
called a census), so he 
only collects a sample, 
by recording the data 
from some of the letters 
he gets.

He then gets the elves 
to put the ‘data’ (eg 
names, ages, addresses, 
types of toys etc) into 
his huge computer. But 
he needs to be careful 
which letters he uses — if 
he used every letter from 
Australia and none from 
Canada, say, the data would 
tell him that all children wanted 
buckets and spades for Christ-
mas (as it’s summer in Austral-
ia now), which mightn’t be a 
very nice surprise present 
for Canadian children at 
Christmas! So he needs 
to use a representative 
sample of letters.

Once in the comput-
er Santa analyses and 
interprets the data in 
order to estimate or 
predict how many of 
each toy he’ll need 
next year. He can do 
simple things like 
count the number of 
Lego sets he delivered, 
but he can also find out 
much more exciting 
things from his data.

For instance, Santa 
and some of his elves can 
write a special computer 
code and add in more data 
from, say, the United Na-
tions Population division to 
find out how many boys and 
girls of each age will be in each 
country next Christmas. He can 
therefore predict, on average, how 
many Lego sets he will need.

The science of statistics also allows 
Santa to estimate the smallest and 
largest numbers of Lego sets he is 
likely to need too, which is very useful.

Santa’s final job as a statistician, 
is the presentation of data. He 
calls a meeting of all the elves, 
and uses graphs and plots and 

charts to show his predictions — 
how many of each toy they need to 

make, and which country’s 
sack to put them in, for 
example.

But, what about toys 
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How does 
Santa organise 

his lists?
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and 
books 
that only  
become popular 
during 2015? Santa has to 
update his data analysis and predic-
tions as the year passes.

So, by the time all the children have 
sent off their letters to the North Pole, 
Santa’s elves have already been busy 
organising the toys and presents Santa 
has predicted he will need. All that’s 

left for Santa to do is to make his list 
and check it twice!

✱ Dr Claire Gormley, School of 
Mathematics and Statistics 

and the Insight Centre for Data 
Analytics, University College Dublin

special species must be very efficient 
at absorbing energy.

An explanation for all of this is that 
Santa must have some pretty neat 
technology that he isn’t sharing with 
any of the world’s major space agencies 
and we can only guess at what sort of 
wondrous bits and bobs he employs to 
complete this yearly mission.

However, with an army of elves for 
preparation, an unknown species of 

titanium coated flying reindeer (or 
using warp drive), a weight changing 
machine, an advanced sorting algo-
rithm, steely-eyed determination and 
a good dose of Christmas magic, Santa 
must be innovative to deal with this 
ever growing challenge.

✱Eamonn Harvey is an Irish 
Research Council scholar at the 

Centre of Astronomy, NUI Galway

VIRGINIA, your little friends are wrong. They have been affected by the scepticism of a sceptical age. They do not 
believe except they see. They think that nothing can be which is not comprehensible by their little minds.  All minds, 
Virginia, whether they be men’s or children’s, are little. In this great universe of ours man is a mere insect, an ant, in 
his intellect, as compared with the boundless world about him, as measured by the intelligence capable of grasping 
the whole of truth and knowledge.

Yes, VIRGINIA, there is a Santa Claus. He exists as certainly as love and generosity and devotion exist, and you 
know that they abound and give to your life its highest beauty and joy.  Alas! how dreary would be the world if there 
were no Santa Claus. It would be as dreary as if there were no VIRGINIAS. There would be no childlike faith then, 
no poetry, no romance to make tolerable this existence. We should have no enjoyment, except in sense and sight. The 
eternal light with which childhood fills the world would be extinguished.

Not believe in Santa Claus! You might as well not believe in fairies! You might get your papa to hire men to watch 
in all the chimneys on Christmas Eve to catch Santa Claus, but even if they did not see Santa Claus coming down, 
what would that prove? Nobody sees Santa Claus, but that is no sign that there is no Santa Claus. The most real 
things in the world are those that neither children nor men can see. Did you ever see fairies dancing on the lawn? 
Of course not, but that’s no proof that they are not there. Nobody can conceive or imagine all the wonders there are 
unseen and unseeable in the world.

You may tear apart the baby’s rattle and see what makes the noise inside, but there is a veil covering the unseen 
world which not the strongest man, nor even the united strength of all the strongest men that ever lived, could tear 
apart. Only faith,  fancy, poetry, love, romance, can push aside that curtain and view and picture the supernal 
beauty and glory beyond. Is it all real? Ah, VIRGINIA, in all this world there is nothing else real and abiding. No 
Santa Claus! Thank God! He lives, and he lives forever. A thousand years from now, Virginia, nay, ten times ten 
thousand years from now, he will continue to make glad the heart of childhood. 

Tracking 
Santa’s 
journey

How does 
Santa do it?

Santa with one of 
his reindeer near 
Rovaniemi, Lapland 
and, (far right), his 
elves sorting out the 
mail at his post office 
near Rovaniemi


