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Johannes Vermeer and The Guitar Player: Observations  

on the vibrating guitar string’s edge

Geoffrey D. Schotta)

The National Hospital for Neurology and Neurosurgery Queen Square, London WC1N 3BG, United Kingdom

(Received 13 April 2026; accepted 27 May 2026) 
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Around 1672, the celebrated Dutch artist Johannes 
Vermeer (1632–1675) painted his famous picture The Guitar 
Player, which is displayed in London’s Kenwood House 

(Fig. 1). Described as “easily the most important of all 
seventeenth-century guitar pictures,”1 it depicts a young 
woman playing a baroque guitar, a musical instrument which 

was becoming increasingly popular at that time. Of particu
lar note here, however, is the observation that “perhaps 

the most subtle technique is reserved for the painting of 
the instrument’s strings. If carefully observed, we find that 
some of them are strongly blurred to suggest vibration in a 

quite unconventional manner which finds few parallels in 
seventeenth-century painting. Thus, Vermeer has painted 
movement rather than substance.”2

Yet what appears not to have been noticed before is that 
Vermeer has shown the edges of these vibrating strings to be 
more prominent and darker than their centers (Fig. 2), a feature 
sometimes observed during introductory laboratory experi
ments. Thus, Vermeer seems to have been extraordinarily per
ceptive when observing the precise behavior of the plucked or 
strummed strings of the guitar, and his observation has subse
quently been corroborated by means of photography, as seen, 
for instance, in the vibrations of a modern classical guitar visu
alized in slow motion in Fig. 3.

Surprisingly, however, physicists’ studies on the vibrating 
guitar string and its transverse standing waves, and art histor
ians’ descriptions, rarely refer to or illustrate the prominent 
appearance of the edges of the guitar strings during their 
rapid movements which Vermeer had depicted.

What accounts for these prominent edges? There is an 
extensive literature on the physics of vibrating guitar 
strings,3 and most likely is a simple explanation relating to 
the sinusoidal wave-like oscillations which constitute the 
standing waves of the vibrations.4 Thus, “The speed [of the 
vibrating string] varies throughout the cycle…[and] is zero 
at the extremes of the motion and is a maximum as the oscil
lator passes through its equilibrium position.”5 As a result, 
therefore, the vibrating string spends more time at the 
periphery, i.e., at its edges, and consequently appears rela
tively prominent, compared with when the string traverses 
the centre where its movement is more rapid.

Four hundred years ago, Johannes Vermeer will not have 
known about sinusoidal wave-like oscillations. But his won
derful painting The Guitar Player reveals his hitherto unrec
ognized remarkable powers of observation on the behavior 
of the guitar’s vibrating strings.

Fig. 1. Johannes Vermeer, The Guitar Player. Oil painting, c. 1672. 

London: Kenwood House. Image courtesy of English Heritage. Fig. 2. Johannes Vermeer, The Guitar Player, detail. 
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A revised version of the phase-comparison apparatus for 
the determination of the speed of light c in free propagation1 

is described. As in the previous version, its most significant 
feature is the display technique employed, namely the nulls 
of an acoustic signal.

The modulation frequency of the laser beam has been 
increased to 1 GHz, by far the highest value employed in educa
tional devices, thereby allowing a significant improvement in 
the precision of the determination of c. This enhancement also 
enables a reduction in the overall size of the apparatus, making 
it possible to measure the distance traveled by light in only 
0.5 ns, corresponding to approximately 15 cm. In an accurate 
operating mode, the receiver position can be determined with an 
uncertainty of 0.5 mm. This corresponds to an uncertainty of 
approximately 0.3% in a single determination of c.

The theory of the operating principle, the overall signal 
processing, and the mechanical structure are identical to those 
of the previous 434 MHz apparatus. The setup is completely 
self-contained and requires no external power supply (the 
internal battery is rechargeable by USB), no oscilloscope, no 
optical bench, generator, or auxiliary optical components. It is 
pre-aligned. The three units—the transmitter, the receiver, and 
the control unit—are interconnected by single signal cables 
that also carry their respective power supplies. 

Owing to the recent availability of specialized high- 
frequency integrated electronic modules, the construction of 
the apparatus has been greatly simplified, requiring only a min
imal number of soldering operations on discrete components 
and the wiring of the power supply to the various modules. 
Furthermore, the overall cost of the device has been signifi
cantly reduced because of the low cost of the components.

The only aspects that inevitably still require mechanical 
fabrication and assembly are the guide rail, the transmitter 
and receiver housings, the laser alignment system, and the 
installation of the photodiode together with the radio fre
quency and low frequency modules inside the control unit.

The transmitter is kept fixed on the left of the rectangular 
guide. The modulated laser light beam it emits reaches the pho
todiode in the receiver unit at right, which may precisely and 
smoothly slide along the guide. A scale graduated in centimeters 
and millimeters on the side of the guide makes it possible to pre
cisely determine the intervals Dk (k¼ 1, 2, …) between the suc
cessive receiver positions of null of the acoustic display signal 
along the guide. It has been shown1 that the speed of light c is 
given by c¼ 2D � f, where D is the arithmetic mean of the Dk 

and f is the modulation frequency (1 GHz).
Other determinations are possible, such as the determination 

of the speed of light in transparent or semi-transparent media, as 
well as the rapid determination of their refractive index, even of 
very thin samples. For example, the change in the speed of light 
as it passes through a microscope slide is easily detected and 
can be audibly perceived. Straightforward studies on how the 
refractive index of a solution in volumes as small as a few cubic 
centimeters depends on factors such as solute concentration, 
temperature, and so on are also possible, as well as the determi
nation of the speed of signals in a cable, or the demonstration of 
the optical Doppler effect with infinitesimal transmitter or 
receiver velocities in comparison to c.

SUPPLEMENTARY MATERIAL

Please click on this link to access the supplementary mate
rial, which includes all construction details. Print readers can 
see the supplementary material at https://doi.org/10.60893/ 
figshare.ajp.c.8545740.

a)Electronic mail: guido.pegna@unica.it, ORCID: 0000-0003-4782-945X. 
b)Electronic mail: giuliano.malloci@unica.it, ORCID: 0000-0002-5985-257X. 

1G. Pegna, “An extraordinary tabletop speed of light apparatus,” Am. J. 

Phys. 85(9), 712–720 (2017).

Fig. 3. Classical guitar strings vibrating when song is played in slow motion; 

still from video. Credit: iStock, photo maradek.
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