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Abstract

This paper investigates the observations and deductions made by Sherlock Holmes in the BBC television
show Sherlock. Sherlock makes many incredible observations to solve his cases, including spotting dog
hairs on a pant leg across the room. This paper uses the angular resolution to determine if Sherlock’s

observations are scientifically plausible.

Introduction

Sherlock Holmes is a fictional detective, created by
Sir Arthur Conan Doyle in 1887. Recently, the BBC
has recreated the Sherlock Holmes novels as a
television show, set in the present. The show, titled
Sherlock has become quite popular, and it chronicles
the adventures of Sherlock Holmes and Dr. John
Watson. Throughout the show, Sherlock makes a
number of astounding deductions to help solve
London’s most difficult mysteries. This leads to the
question: can Sherlock actually make these
deductions? Or is the BBC bending human
limitations to make a good television show?

This paper looks into one particular deduction
Sherlock made in the first episode of the second
season, titled A Scandal in Belgravia. In the episode,
members of the Royalty Protection Command arrive
at 221B Baker St. to transport Sherlock to
Buckingham Palace for a client consultation.
However, the men do not tell Sherlock who they are;
he deduces it by making observations. One specific
observation was the presence of dog hairs on the
pant leg of one of the men. Could Sherlock actually
see those dog hairs?

Angular Resolution

To determine if Sherlock Holmes could indeed
observe the dog hairs, the angular resolution of the
human eye and the angular diameter of dog hairs at
that distance needs to be determined. The latter
may be accomplished using the small angle

approximation, which is a variation of the equation
used by astronomers to determine the angular
diameter of celestial objects [1]:

6 = 206265 (d)
N D

In this case, d is the width of a dog hair and D is the
distance between Sherlock’s eyes and the dog hairs.
A study conducted in 2009 determined that the
average width of a dog hair is 25pm (2.5x10°m) [2].
D is determined using Pythagoras’ Theorem, the
vertical distance between Sherlock’s eyes and the
dog hairs (a) and the horizontal distance between
the two men (b) as shown in Figure 1.
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Figure 1: A representation of the measurements
used to determine D, where a is the vertical
distance between Sherlock’s eyes and the dog
hairs, and b is the horizontal distance between the
two men.

Using a still from the episode, b is estimated to be
5ft or ~1.5m. Since Sherlock is sitting down when he
makes the observations, to find g, his sitting height
must be found. Sherlock’s height when standing is
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1.83 m [3]. The height in question is the height of
Benedict Cumberbatch, the actor who plays
Sherlock. A recent study found the ratio of sitting to
standing height in adult males is 0.52, which makes
Sherlock to be about 0.957m tall when sitting [4].
The last factors to account for are the height of
Sherlock’s eyes (~¥10cm lower) and the height of the
dog hairs (~15cm off the ground) both of which
were estimated from the still of the episode. This
results in a measurement of 0.61m for a. Using
Pythagoras’ Theorem, the value of D is around 2.6m.

With values for d and D, the angular resolution of
the dog hairs can be determined using the small
angle formula:

0 = 206265 (d)
N D

0 = 206265 2.5%107%m
- 2.6m

6 =2"

Therefore the angular resolution of the dog hairs is
close to 2 arcseconds. The angular resolution of the
human eye, or the smallest value of 8 that can be
seen by the human eye, is 50 arc seconds [5]. Since
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the angular resolution of dog hairs well below
angular resolution of the human eye, it was not
possible for Sherlock to observe the dog hairs.

Conclusion

While basic principles of angular resolution have
determined that it was not possible for Sherlock to
deduce the man spent a lot of time with dogs, there
are other factors involved. In this investigation, the
width of the dog hairs was used as opposed to the
length. In a further study, the angular resolution of
the dog hair should be calculated using their length.
This will account for the possibility that the length of
the dog hairs could have allowed Sherlock to see
them.

In addition to angular resolution of the dog hairs,
there are many other factors that could have
contributed to Sherlock’s observation. Further
investigation into this deduction should look at the
effects of colour contrast and quantity of hairs
present on visual resolution. It is possible that these
factors could have allowed Sherlock to see the dog
hairs.

It appears that the real scandal in Belgravia was
caused by Sherlock Holmes.
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