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P
lanetary m

ovem
ents
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T
he ancient

G
reek

philosophers
, 

w
hose

ideas
shaped

the
w

orldview
of

W
estern 

civilisation
, w

ere
conflicted

about
the

m
ovem

ent
of

the
planets

around
the

S
un. 

A
ristotle's

idea
thatthe

E
arth 

w
as

fixed
at

the
centre 

of
the

universe
(geocentrism

) prevailed
throughout

antiquity
and

the
M

iddle
A

ges. T
he 

m
ost

successful
geocentric

m
odel

, w
hich

lasted
for 

1300 
years

, w
as

that
of

P
tolem

y
, 

w
ho

used
a com

bination
of

circles
to

describe
the

m
otion

of
the

planet
s

. In 1543, 
C

opernicus
, 

studying
the

hypotheses
advanced

by
A

ristarchus
in 300 B

C
, 

proposed
the

heliocentric
m

odel
. 

T
his

m
odel

places
the

S
un at

the
centre 

w
ith

all
the

planets
orbiting

around
it.

12

T
he E

arth
as seen

from
space

w
ith

the 
E

U
M

E
T

S
A

T
 satellite, as 

it
passes close 

to the 
equator

on the 
days

of the 
solsti

-
ces

(June
and D

ecem
ber

) and equinoxes
(M

arch and 
S

eptem
ber

) at different
tim

es U
T

C
 (U

niversal T
im

e 
C

oordinated
, 

w
hich

is
a

tim
escale

m
aintained

by the 
International A

gency for W
eights

and 
M

easures
). C

redits
: E

um
etsat

R
otation and the 

effect
of night and 

d
ay

9

A
s w

e
can

see
, the

factor
responsible

for 
the

n
ight

and
d

ay
effect

is
the

rotation
of

the
E

arth. 
T

he duration
of

the
so

-called
Ôsidereal

day
Õ

 -w
hich

is
the

tim
e 

necessary
for 

the
E

arth 
to

com
plete 

one
com

plete 
revolution

about
itself

-
is

23h 56m
in 4.09s. 

If
w

e
consider

a point 
on

the
E

arth's
equator

, w
e

determ
ine a 

rotation
speed

of
1675 km

/h. T
he 

duration
of

illum
ination

m
ay

be
m

istakenly
understood

to
be

12h (
the

half
of

24 
h

). T
his

is
indeed

the
case 

at
the

E
arth's

equator
. H

ow
ever

, due
to

the
inclination

of
the

E
arth's

axis
of

rotation
, the

illum
ination

duration
vary

as a function
of

latitude. 
It can 

reach 24 hours continuously during 
som

e parts of the year, that is, the 
S

un does not set at all. 

8

D
iagram

 show
ing the S

un illum
inating one face 

of the planet E
arth. O

n this face w
e see 

directly the light of the S
un and w

e have 
d

ay
. 

T
he other face is in the shadow

 of the planet 
and w

e have 
night. A

s the E
arth rotates 

around its axis w
e see that different regions 

of the E
arth are illum

inated in 24h. 
The figure 

is not
to

scale and 
does not

consider the 
inclination of the E

arth
's axis of rotation.

Illustration by Larissa Luciano A
m

orim
.
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nd
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er
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A
cr
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Ptolemy's Geocentric model and 
Copernicus' Heliocentric model. 

Illustration Larissa Luciano Amorim.
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m
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S
ince

the tim
es of the 

archaic
and 

pre
-

scientific
flat

-earth
view

, hum
anity

has 
sought

to 
understand

the 
periodic

changes of illum
ination 

that
are 

observed
on the surface of 

the 
E

arth
. 

S
uch

changes are 
denoted

as N
ight and 

D
ay. A

s 
w

e
can

see
in the 

pictures
on 

page 2, the m
ain 

actor
is

the light of the 
S

un. W
hen

the S
un 

is
above

the horizon 
w

e
have a beautiful

and sunny
day

and 
w

hen
itis

below
w

e
have the 

splendorous
darkness

of night. 
W

hen
observing

the 
daytim

e
m

ovem
ent

of the S
un, 

w
e

have 
the false im

pression thatthe 
E

arth
is

stationary
and the S

un 
is

m
oving

around
the 

E
arth

. In reality w
hatw

e
observe 

is
the diurnal 

m
ovem

ent
of the 

E
arth's

rotation 
around

its
ow

n
axis.

3

N
ight and 

D
ay

To find out m
ore about this 

collection and the them
es 

presented in this booklet, 
you can visit 
http://w

w
w

.tuim
p.org. 

T
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niverse in m
y pocket no. 32  

N
o 1

C
over im

age
: P

hoto of 21 June 2021, 
W

inter S
olstice in the S

outhern H
em

isphere 
observed by M

eteosat
-11. C

redits 
E

U
M

E
TS

A
T. 

T
his booklet w

as w
ritten in 

2021 by 
R

ogŽrio R
iffel and revised by M

arina Trevisan 
(both from

 the A
stronom

y D
epartm

ent of 
the Federal U

niversity of R
io G

rande do S
ul). I 

dedicate this booklet to m
y children M

aria 
C

ecilia and Jo‹o P
edro, w

ho m
ake m

y days 
brighter.

T
rad

: S
tan 

K
urtz

TU
IM

P
 C

reative
C

om
m

ons

S
unset on the Lake 

G
ua’ba

R
iver in P

orto 
A

legre, R
io G

rande do 
S

ul, in D
ecem

ber
2019.  

P
hoto: 

M
‡rcio

M
aia.

The annual m
ovem

ent of the S
un 

A
s a result of the 

m
ovem

ent
of the 

E
arth around the S

un, the S
un's position

am
ong the stars changes throughout 

the year. The annual path of the S
un 

am
ong the stars is called the 

ecliptic
. 

The ecliptic is nothing m
ore than the 

projection of the E
arth's orbital plane 

onto the sky.   A
s the E

arth's orbital 
plane is inclined by

23
!27' 

w
ith respect 

to
its equator, the S

un's apparent 
annual 

path has the sam
e inclination to 

the 
celestial equator. A

s a consequence, 
the 

points on the horizon w
here the S

un 
rises 

(in the E
ast) and sets (in the 

W
est) vary throughout the year, as 

does its m
axim

um
 elevation above the 

horizon dur
ing the day.

15
2

N
ight, as 

represented
by 12 

year
-old

D
avi 

M
ichalski.

D
ay, as 

represented
by 12 

year
-old

D
avi 

M
ichalski.
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E
ffe
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of

 th
e 
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, 
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m
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d

w
ith

th
e 
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t
of

 th
e 

E
ar

th
ar

ou
nd

th
e 

S
un
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n 

th
e 

illu
m

in
at

io
n 

an
d 

se
as

on
s

.

Illustrations by Larissa Luciano Amorim.
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