
H
ow

 do w
e know

 that 
Santa C

laus exists?
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B
ecause w

e don’t see him
, som

e-
tim

es people question w
hether 

Santa C
laus really exists.  

It is hard to believe that one m
an, 

great and all as he is, can produce pre-
sents for hundreds of m

illions of children 
every year, including com

ing up w
ith the 

perfect “surprise”, and then actually deliv-
er them

 around the w
orld all in one night.  

A
nd then do it all again the follow

ing year.  
A

nd the year after and so on.   
It is am

azing, and probably no w
onder 

that som
e people have doubts. B

ut, then, 

w
e do know

 that S
anta has a certain 

m
agic about him

.
W

hen one little girl in A
m

erica, Virginia 
O

’H
anlon, asked her dad the question, he 

suggested that she w
rite to the editor of 

the local new
spaper, the N

ew
 York Sun. 

Virginia, w
ho w

as eight at the tim
e, took 

her father’s advice.
A

 Sun editorial w
riter, Francis Pharcel-

lus C
hurch, not only w

rote a response, but 
it w

as printed in the new
spaper, in case 

anyone else needed the sam
e reassur-

ance as Virginia. 
It w

as a long tim
e ago, 1897, but 

it stands as the perfect answ
er and a 

rem
inder to all that, yes, Santa C

laus 
does exist.  

S
anta’s journey around the 
w

orld on C
hristm

as E
ve is 

carefully tracked by aerospace 
experts based in the U

nited 
States and C

anada.
They do very im

portant w
ork 24 

hours a day, seven days a w
eek, all 

year around keeping an eye on aircraft, 
m

issiles and space vehicles but, on 
C

hristm
as Eve, they also use their 

sophisticated technology to follow
 

the great m
an and, at any give tim

e, 
they can pinpoint exactly w

here he is.
T

he organisation involved is the 
N

orth A
m

erican A
erospace D

efense 
C

om
m

and (N
O

R
A

D
) w

hose role it is 
to m

onitor activities in space  and sea 
and to alert the authorities in N

orth 
A

m
erica to any risks. 

O
f course, Santa is no risk to N

orth 
A

m
erica or the rest of the w

orld, but 
at least they can ensure that he is safe.

T
he tradition started 6

0
 years 

ago w
ith N

O
R

A
D

’s predecessor, the 

C
ontinental A

ir D
efense C

om
m

and 
(C

O
N

A
D

). 
It started quite by accident in 1955, 

w
hen a printed advertisem

ent, inviting 
children to call Santa, published the 
w

rong num
ber. 

Instead of reaching S
anta, the 

phone num
ber put children through 

to the C
O

N
A

D
 C

om
m

ander-in-C
hief’s 

“hotline”. 
A

lthough his staff w
ere very busy, 

the director of operations C
olonel 

H
arry Shoup w

as m
ore than happy 

for them
 to check  the radar for indi-

cations of Santa m
aking his w

ay from
 

the N
orth Pole.

Every year since, N
O

R
A

D
 staff have 

w
orked very hard on C

hristm
as Eve 

to keep children in touch w
ith Santa’s 

journey around the w
orld and they w

ill 
do so again on D

ecem
ber 24.

C
heck out w

w
w

.noradsanta.org
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T
h

e excitem
en

t is b
u

ild
in

g!    
It’s alm

ost th
at tim

e of year 
again

 w
h

en
 San

ta m
akes 

h
is w

o
rld

 trip
 to

 d
eliver 

p
resen

ts to ch
ild

ren
. A

s you
 

can
 im

agin
e, th

is journ
ey is a logistical 

an
d

 tech
n

ological n
igh

tm
are.

L
et’s th

row
 som

e rou
gh

 n
u

m
b

ers 
togeth

er to get an
 idea of th

e ch
allen

ge 
facin

g San
ta. O

n
 C

h
ristm

as E
ve, h

e h
as 

to  deliver presen
ts to about 500 or 600 

m
illion

 ch
ild

ren
 an

d
 th

e reckon
in

g  is 
th

at h
e h

as to visit abou
t 170

 m
illion

 
h

ou
ses on

 on
e n

igh
t. W

e are of cou
rse 

m
akin

g th
e assum

ption
 th

at th
ere is at 

least on
e good

 ch
ild

 p
er h

ou
se.

A
ccou

n
tin

g for tim
e zon

es 
an

d
 

reaso
n

ab
le 

d
elivery 

h
o
u

rs, S
an

ta h
as ab

o
u

t 32 
h

ours to visit all of th
ese h

ous-
es if h

e travels east to w
est. 

D
oin

g th
e m

ath
s, w

e fin
d

 h
e 

h
as to visit 1,475 h

ouses every 
secon

d
; th

is gives h
im

 ab
ou

t 
1/150

0
 of a secon

d
 to stop

, get 
d

ow
n

 th
e ch

im
n

ey, leave th
e 

p
resen

ts, d
rin

k h
is m

ilk, eat cookies, 
get back to th

e sleigh
 an

d
 on

to th
e 

n
ext h

ou
se.

W
e can

 sp
ace th

ese h
ou

ses at 
an

 eq
u

al d
istan

ce aro
u

n
d

 th
e 

w
orld

, givin
g an

 average d
istan

ce 
of 0

.7 kilom
etres betw

een
 each

 
h

ou
se for a total travel d

istan
ce 

of 120
 m

illion
 kilom

etres. T
h

is 
gives u

s an
 average sp

eed
 of 1,0

0
0

 
k
ilo

m
etres p

er seco
n

d
, w

h
ereas a 

con
ven

tion
al rein

d
eer ru

n
s, n

ot flies, 
at 24 kilom

etres p
er h

ou
r. H

ow
ever, 

w
ith

 an
 estim

ated
 30

0
,0

0
0

 sp
ecies 

u
n

accou
n

ted
 for on

 th
is p

lan
et, on

e of 
th

em
 m

ay w
ell be a typ

e of su
p

erson
ic 

flyin
g rein

d
eer.

T
h

e rein
d

eer also n
eed

 to b
e extra 

stron
g. For th

e sake of roun
d n

um
bers, 

w
e can

 assu
m

e 
1k

g of p
resen

ts 
for every ch

ild
, giv-

in
g th

e sleigh
 a startin

g 
m

ass of about 600,000 ton
s. A

ssum
in

g 
th

at th
is secretive an

d
 exotic sp

ecies 
of rein

d
eer can

 p
u

ll 10
 tim

es as m
u

ch
 

w
eigh

t as a con
ven

tion
al rein

d
eer, w

e 
n

eed
 270

,0
0

0
 sp

ecial rein
d

eer, w
h

ich
 

w
ou

ld also dou
ble th

e m
ass of th

e load 
w

ith
 th

eir w
eigh

t. P
u

llin
g all of th

is 

D
o you

 ever w
on

d
er h

ow
 

San
ta kn

ow
s h

ow
 m

an
y 

E
lsa dolls or D

arth
 V

ad-
er figu

res to p
u

t in
 h

is 
sleigh

 before settin
g off 

on
 C

h
ristm

as E
ve?

A
n

d
, as San

ta h
as billion

s of ch
im

-
n

eys to go d
ow

n
, h

e n
eed

s to kn
ow

 
w

h
ere exactly to

 fin
d

 th
e sack

 o
f 

p
resen

ts for D
on

egal on
 h

is sleigh
, or 

th
e sack of C

h
icago p

resen
ts or th

e 
sack of D

u
blin

 p
resen

ts. A
n

d
 th

ere’s 
n

o poin
t in

 h
avin

g th
e sack of presen

ts 
for ch

ild
ren

 in
 N

orw
ay (w

h
ich

 is n
ear 

th
e N

orth
 Pole) n

ext to th
e sack for 

A
u

stralia (w
h

ich
 isn

’t!).
H

e n
eed

s to h
ave en

ou
gh

 of each
 

toy for every boy an
d

 girl, an
d

 h
is 

sleigh
 n

eed
s to be organ

ised
.   

A
n

d
 h

e d
oesn

’t w
an

t p
oor 

R
u

d
olp

h
 to p

u
ll a sleigh

 
of toys th

at n
o on

e w
an

ts!
San

ta u
ses statistics 

to h
elp

. Statistics is th
e 

scien
ce o

f d
ata: th

e 
co

llectio
n

, an
alysis, 

in
terp

retation
 an

d
 

p
resen

ta-
tion

 of data. 
S
o
 

h
o
w

 
d

o
es 

S
an

-
ta 

co
llect 

d
ata? S

an
-

ta w
ou

ld
n

’t 
h

ave tim
e 

on
 C

h
rist-

m
as E

ve 
to

 
re-

cord
 

every 

at su
ch

 sp
eed

 gen
erates an

 en
orm

ou
s 

am
ou

n
t of air resistan

ce, sim
ilar to a 

sp
acecraft on

 re-en
try in

to th
e E

arth’s 
atm

osp
h

ere. 
T

h
e lead

 rein
d

eer w
ou

ld
 be su

b
ject 

to 15 q
u

in
tillion

 jou
les of en

ergy p
er 

secon
d

 each
 (a lot!). 

If th
e lead

 rein
d

eer d
id

n
’t ab

sorb
 

th
is en

ergy th
ey w

ou
ld

 all b
u

rst in
to 

flam
es in

stan
tan

eou
sly an

d
 create 

deafen
in

g son
ic boom

s, th
an

kfully, th
is 

sin
g
le p

resen
t h

e d
e-

livers (w
h

ich
 w

ou
ld

 b
e 

called
 a cen

su
s), so h

e 
on

ly collects a sam
p

le, 
b

y reco
rd

in
g th

e d
ata 

from
 som

e of th
e letters 

h
e gets.
H

e th
en

 gets th
e elves 

to
 
p

u
t 

th
e 

‘d
ata’ 

(eg
 

n
am

es, ages, ad
d

resses, 
typ

es o
f to

ys etc) in
to

 
h

is h
u

ge com
p

u
ter. B

u
t 

h
e n

eed
s to b

e carefu
l 

w
h

ich
 letters h

e uses —
 if 

h
e u

sed
 every letter from

 
A

u
stralia an

d
 n

on
e from

 
C

an
ada, say, th

e data w
ould 

tell h
im

 th
at all ch

ild
ren

 w
an

ted
 

bu
ckets an

d
 sp

ad
es for C

h
rist-

m
as (as it’s su

m
m

er in
 A

u
stral-

ia n
ow

), w
h

ich
 m

igh
tn

’t be a 
very n

ice su
rp

rise p
resen

t 
for C

an
ad

ian
 ch

ild
ren

 at 
C

h
ristm

as! So h
e n

eed
s 

to u
se a rep

resen
tative 

sam
p

le of letters.
O

n
ce in

 th
e com

p
u

t-
er San

ta an
alyses an

d
 

in
terp

rets th
e d

ata in
 

ord
er to estim

ate or 
p

red
ict h

ow
 m

an
y of 

each
 to

y h
e’ll n

eed
 

n
ext year. H

e can
 d

o 
sim

p
le 

th
in

g
s 

lik
e 

cou
n

t th
e n

u
m

ber of 
L

ego sets h
e delivered, 

but h
e can

 also fin
d out 

m
u

ch
 m

o
re excitin

g 
th

in
gs from

 h
is d

ata.
F
o
r in

stan
ce, S

an
ta 

an
d

 som
e of h

is elves can
 

w
rite a sp

ecial com
p

u
ter 

cod
e an

d
 ad

d
 in

 m
ore d

ata 
from

, say, th
e U

n
ited

 N
a-

tion
s Pop

u
lation

 d
ivision

 to 
fin

d
 ou

t h
ow

 m
an

y boys an
d

 
girls of each

 age w
ill be in

 each
 

cou
n

try n
ext C

h
ristm

as. H
e can

 
th

erefore p
red

ict, on
 average, h

ow
 

m
an

y L
ego sets h

e w
ill n

eed
.

T
h

e scien
ce of statistics also allow

s 
San

ta to estim
ate th

e sm
allest an

d
 

largest n
u

m
b

ers of L
ego sets h

e is 
likely to n

eed too, w
h

ich
 is very u

sefu
l.

San
ta’s fin

al job as a statistician
, 

is th
e p

resen
tation

 of d
ata. H

e 
calls a m

eetin
g of all th

e elves, 
an

d
 u

ses grap
h

s an
d

 p
lots an

d
 

ch
arts to sh

ow
 h

is p
red

iction
s —

 
h

ow
 m

an
y of each

 toy th
ey n

eed to 
m

ake, an
d

 w
h

ich
 cou

n
try’s 

sack to p
u

t th
em

 in
, for 

exam
p

le.
B

u
t, w

h
at abou

t toys 

E
A

M
O

N
N

 
H

A
R

V
E

Y

 C
L

A
IR

E
 

G
O

R
M

LE
Y

H
ow

 does 
Santa organise 

his lists?
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... S
A

N
TA

an
d

 
books 
th

at o
n

ly  
b

eco
m

e p
o
p

u
lar 

d
u

rin
g 2015? San

ta h
as to 

u
p

d
ate h

is d
ata an

alysis an
d

 p
red

ic-
tion

s as th
e year p

asses.
So, by th

e tim
e all th

e ch
ild

ren
 h

ave 
sen

t off th
eir letters to th

e N
orth

 Pole, 
San

ta’s elves h
ave alread

y been
 bu

sy 
organ

isin
g th

e toys an
d presen

ts San
ta 

h
as p

red
icted

 h
e w

ill n
eed

. A
ll th

at’s 

left for San
ta to d

o is to m
ake h

is list 
an

d
 ch

eck it tw
ice!

✱
 D

r C
laire G

orm
ley, S

chool of 
M

athem
atics and S

tatistics 
and the Insight C

entre for D
ata 

A
nalytics, U

niversity C
ollege D

u
blin

sp
ecial sp

ecies m
u

st be very efficien
t 

at absorbin
g en

ergy.
A

n
 exp

lan
ation

 for all of th
is is th

at 
San

ta m
u

st h
ave som

e p
retty n

eat 
tech

n
ology th

at h
e isn

’t sh
arin

g w
ith

 
an

y of th
e w

orld’s m
ajor space agen

cies 
an

d
 w

e can
 on

ly gu
ess at w

h
at sort of 

w
on

d
rou

s bits an
d

 bobs h
e em

p
loys to 

com
p

lete th
is yearly m

ission
.

H
ow

ever, w
ith

 an
 arm

y of elves for 
p

rep
aration

, an
 u

n
kn

ow
n

 sp
ecies of 

titan
iu

m
 coated

 flyin
g rein

d
eer (or 

u
sin

g w
arp

 d
rive), a w

eigh
t ch

an
gin

g 
m

ach
in

e, an
 ad

van
ced

 sortin
g algo-

rith
m

, steely-eyed
 d

eterm
in

ation
 an

d
 

a good
 d

ose of C
h

ristm
as m

agic, San
ta 

m
u

st be in
n

ovative to d
eal w

ith
 th

is 
ever grow

in
g ch

allen
ge.

✱
E

am
onn H

arvey is an Irish 
R

esearch C
ou

ncil scholar at the 
C

entre of A
stronom

y, N
U

I G
alw

ay

V
IR

G
IN

IA
, your little friends are w

rong. T
hey have been affected by the scepticism

 of a sceptical age. T
hey do not 

believe except they see. T
hey think that nothing can be w

hich is not com
prehensible by their little m

inds.  A
ll m

inds, 
V

irginia, w
hether they be m

en’s or children’s, are little. In this great universe of ours m
an is a m

ere insect, an ant, in 
his intellect, as com

pared w
ith the boundless w

orld about him
, as m

easured by the intelligence capable of grasping 
the w

hole of truth and know
ledge.

Yes, V
IR

G
IN

IA
, there is a Santa C

laus. H
e 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.  A

las! how
 dreary w

ould be the w
orld if there 

w
ere no Santa C

laus. It w
ould be as dreary as if there w

ere no V
IR

G
IN

IA
S. T

here w
ould be no childlike faith then, 

no poetry, no rom
ance to m

ake tolerable this existence. W
e should have no enjoym

ent, except in sense and sight. T
he 

eternal light w
ith w

hich childhood fills the w
orld w

ould be extinguished.
N

ot believe in Santa C
laus! You m

ight as w
ell not believe in fairies! You m

ight get your papa to hire m
en to w

atch 
in all the chim

neys on C
hristm

as E
ve to catch Santa C

laus, but even if they did not see Santa C
laus com

ing dow
n, 

w
hat w

ould that prove? N
obody sees Santa C

laus, but that is no sign that there is no Santa C
laus. T

he m
ost real 

things in the w
orld are those that neither children nor m

en can see. D
id you ever see fairies dancing on the law

n? 
O

f course not, but that’s no proof that they are not there. N
obody can conceive or im

agine all the w
onders there are 

unseen and unseeable in the w
orld.

You m
ay tear apart the baby’s rattle and see w

hat m
akes the noise inside, but there is a veil covering the unseen 

w
orld w

hich not the strongest m
an, nor even the united strength of all the strongest m

en that ever lived, could tear 
apart. O

nly faith,  fancy, poetry, love, rom
ance, can push aside that curtain and view

 and picture the supernal 
beauty and glory beyond. Is it all real? A

h, V
IR

G
IN

IA
, in all this w

orld there is nothing else real and abiding. N
o 

Santa C
laus! T

hank G
od! H

e lives, and he lives forever. A
 thousand years from

 now
, V

irginia, nay, ten tim
es ten 

thousand years from
 now

, he w
ill continue to m

ake glad the heart of childhood. 

Tracking 
Santa’s 
journey H

ow
 does 

Santa do it?
S

a
n

ta
 w

ith
 o

n
e

 o
f 

h
is re

in
d

e
e

r n
e

a
r 

R
o

va
n

ie
m

i, L
a
p

la
n

d
 

a
n

d
, (fa

r rig
h

t), h
is 

e
lve

s so
rtin

g
 o

u
t th

e
 

m
a
il a

t h
is p

o
st o

ffice
 

n
e

a
r R

o
va

n
ie

m
i


