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Abstract

We investigate the likelihood of Harry quantum tunnelling through a wall to reach platform 9 3
4 by modelling

him as a giant free particle with the mass and velocity of a small boy. We find that the probabilities

associated with this type of tunnelling is 10−2×1045 for a speed of 7ms−1 and 10−1×1045 for 0.998c.

Introduction and Theory

In the franchise Harry Potter, students of Hog-
warts reach platform 93

4 by running through a
wall. In this paper we will calculate the possibil-
ity of quantum tunnelling through the wall and
thus reaching the platform without magic.

Quantum tunnelling is an observed phe-
nomenon in quantum mechanics where particles
can overcome energy barriers greater than their
own energies when classically they would be re-
flected. In the case of Harry Potter running at
the wall we assume the energy barrier he must
overcome is the mass energy of the wall, i.e.
E = mc2. We take the wall dimensions to be 4
× 2 × 0.1m which gives a wall volume of 0.8m3.
We assume the wall is made of concrete which
has a density of 2400kgm−3 [1]. This allows us
to calculate the mass of the wall to be 1920kg.
This is equivalent to an energy of 1.728× 1020J.
Using 60kg as the mass of Harry and assuming
he runs at the wall at roughly 7ms−1 we can cal-
culate the energy of Harry’s wavefunction using

E =
h̄2k2

2m
, (1)

where m is the particle mass and k is the
wavenumber given by

k =
2π

λ
(2)

where λ is Harry’s wavelength. This model as-
sumes that Harry is one giant free particle, thus
by taking Harry’s de Broglie wavelength

λ =
h

p
(3)

and using Eq’s. (1) and (2) we calculate that
Harry has an incident energy of 1470J at the
wall. Eq (3) gives the De Broglie wavelength in
terms of h, Planck’s constant and p, the parti-
cle’s momentum.

To calculate the probability of Harry tun-
nelling through the wall we must consider the
amplitude of the incident and transmitted waves
which are related via Eq. (4) [2]

|F |2

|A|2
=

16E(V − E)

V 2
exp(−4κ) (4)

Where E is the particle energy (in this
case Harry), V is the potential barrier energy,



Figure 1: The graph shows how the logarithm of the
wavenumber in the potential barrier changes for increas-
ing potential barrier strengths in the case of Harry Potter
running at a wall. The graph shows that, were the wall
larger than assumed it could lead to a significant change
in the value of κ.

|F |2/|A|2 is the probability of tunnelling and κ
is the wavenumber within the barrier which is
given by Eq. (5) [2]

κ =
[2m(V − E)]1/2

h̄
(5)

Where h̄ is the reduced Planck’s constant. By
taking the difference in the log scales used in
Figures (1) and (2), we can see that κ is of
order 1035 times larger for the case of a hu-
man tunnelling through a wall than an electron
tunnelling through a potential barrier where we
would expect to observe quantum tunnelling oc-
curring in nature.

Results

Using Equation (5) and all the parameters dis-
cussed we find that Harry’s wavenumber within
the potential barrier is 1.36×1045. As this value
is so large, we can assume that the exponential
term dominates in Equation (4) and thus it be-
comes

P =
|F |2

|A|2
= exp(−4κ) (6)

so the probability of Harry successfully tun-
nelling through the wall to platform 93

4 is calcu-

lated to be 10−2×1045 . To calculate this we take
the natural logarithm of the probability then

Figure 2: The logarithm of the wavenumber in the po-
tential barrier is compared to varying potential barrier
strengths in the case of an electron incident upon poten-
tial barrier strengths one might experience in nature i.e.
where we would expect to see quantum tunnelling occur.
An electron of energy 10eV was used.

convert this to a base-10 logarithm via the equa-
tion

log10(P ) =
ln(P )

ln(10)
(7)

Taking the inverse of this then yields an answer
in the form of 10P .

If, to counteract this low probability, Harry
were to run at the relativistic speed of 0.998c,
he would increase the probability of tunnelling
through the wall to 10−1×1045 . In this case rel-
ativistic momentum must be considered where
p = γmv, here γ is the relativistic Lorentz fac-
tor.

Conclusion

We find that the probability of Harry tunnelling
through the wall without magic is incredibly un-
likely due to the sheer size of the potential bar-
rier. Even travelling at very high relativistic
speeds is not enough for him to overcome this
obstacle.
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