
EFFECT:

An object – for example a bottle of pop
or a human head – is placed in a box.
Amazingly, it becomes transparent or
sometimes even vanishes!

DESCRIPTION:

Introduce your dematerialisation box.
Objects placed within can, like ghosts,
be made to fade into or out of reality.
You can even control the power of the
dematerialisation beam, from normal to
vanish, by setting the dials on your
amazing magical box appropriately. 

HOW IT WORKS:

The basis of this effect is physics. The
technique used is commonly known  as
‘Pepper’s Ghost’. It was originally a
theatrical technique, the ‘Dircksian
Phantasmagoria’, invented by Henry

Dircks, but the chemist graduate John
Henry Pepper refined it when he worked
for the Royal Polytechnic in London in
the 1800s. While Pepper tried his best to
ensure that Dircks shared the credit,
posterity knows the effect as Pepper’s
Ghost, and this is how it works. 

A sheet of flat glass or Perspex lets light
pass straight through, like a window.
But that’s only half the story. A beam of
light striking a sheet of glass does two
things – it’s partially transmitted
through the window, but it’s also
partially reflected. This is because the
refractive index of air and glass is
different. The light we see coming from
the glass is a mixture of the light coming
through it from behind, but also any
light that’s being reflected from in front
of it. Now imagine we put a sheet of
glass in front of you,

and tilt it 45 degrees to the right.
Through the sheet of glass, you can see
a brick wall facing you. Off to the right
is an identical brick wall at a 90 degree
angle to the first one, so that it also
points towards the sheet of glass.
Physics tells us that for reflection the
angle of incidence is equal to the angle
of reflection. So if we replaced the glass
with a mirror, you would still see a brick
wall – it’s just that the brick wall you
saw would be the one off to the right,
reflected in the mirror. 

Now, in your imagination replace that
mirror with the sheet of glass again, and
pretend we installed big stage lights
pointing at each wall. We can use the
lighting levels to control when the glass
acts like a window and when it acts as a
mirror. Remember, whenever we look at
a sheet of glass, we will actually see a
combination of the light that comes
through it and the light reflected off it.
This is where Pepper’s Ghost starts its
haunting. 
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If I turn up the lights illuminating the
brick wall straight ahead of you, you
would see the wall through the glass. If
I then dimmed the lights on the wall in
front of you but at the same time
increased the light on the wall to the
side, the total amount of light reaching
your eyes would be the same, but now
the glass would act as a mirror. You
would see the wall off to the side. Now
imagine you put a person in front of just
one of the walls. In effect by fading the
lights between the walls I could fade
that person in or out of existence. That’s
how Pepper’s Ghost works.

The same physics principles make the
Vanishing Head work. First, make the
box interior totally black, back and sides.
Inside your box you put a sheet of well-
cleaned perspex. This perspex is angled
at 45 degrees to the front of the box, so
when someone looks in from the front
they see through the perspex to the

back of the box, but are also

unknowingly getting a faint reflection of
the side of the box. You can now let
Pepper’s Ghost materialise. With your
audience looking in the hole in the front
of the box you place an object at the
back of the box – if the box is big
enough you can even get someone to
pop their head through a hole in the
bottom. Now all you need to do is
control the lighting. One simple way is
to have a hole in the top and a battery-
operated torch. First use it to illuminate
the object at the back then tilt it to
illuminate the appropriate side. The
object at the back will vanish. Getting
more technical, you could set up lights
in the box. Then, as the lights
illuminating the object at the back dim,
the lights illuminating the side brighten.
The effect is the same – controlling the
relative amounts of light transmitted
and reflected makes things seemingly
appear or vanish.   

This ghostly technique is used in fun
houses and amusement parks the world
over, but it’s also the basis for heads-up
displays in aircraft. A suitably angled
sheet of perspex reflects the brightly
illuminated display of the cockpit
instrument panel so that they are
overlaid on the world the pilot sees
directly in front of them. 

HINTS AND TIPS:

It’s best to do this in a darkened room,
so there are no stray reflections. 

If you’re feeling up to it, you can use
bold stripes or other patterns instead of
a black background, so long as what is
reflected from the side matches up
exactly with the pattern at the back of
the box.

You can also double up: to give more
room in the box for objects (or a head),
use two perspex sheets angled 45
degrees to the front hole, each
reflecting a different side of the box
with the same pattern. If you go this
way a simple, single illumination source
like a torch won’t work, you need to
have two lighting systems on either side.
That lets you fade the two reflections at
the sides in or out. This way can make
one half of the object vanish and the
other part remain!  
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