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On 22 September 2023 the inauguration of the 
“Stachelschützenhaus” at Basel’s Petersplatz (St. Peter’s 
Square) as an EPS Historic Site was hosted by the Uni-
versity of Basel. In the following article we will focus first on 
Daniel Bernoulli’s career path, before discussing his major 
scientific achievements and finally adding some aspects of 
the inauguration ceremony (the colloquium talks, the visit 
of today’s laboratories in the Stachelschützenhaus, and the 
unveiling of the plaque).

Daniel Bernoulli (1700 - 1782, a member of the world-re-
nowned Bernoulli family of mathematicians and scientists 
that had been based in Basel since 1623) studied medicine 
in Basel, Heidelberg and Strasbourg.

Daniel Bernoulli’s career
He obtained his doctoral degree in 1721 with a thesis on 
the mechanics of respiration. He was the first in history 
to approach this topic in a mathematical way. Utilizing the 
methods of exact sciences, also in applications for solving 
problems in physiology and engineering, was to become 
the trademark for his entire career in research. In 1724 he 
published his first little book, “Exercitationes”, which treated 
among other things the Riccati differential equation. This at-
tracted so much attention that in 1725 he was appointed to 
the newly founded Academy at St. Petersburg, jointly with 
his brother Nicolaus II, a gifted mathematician.

After his brother’s early death in 1726 he began planning to 
return to Basel, but was only able to do so when a chair – 
actually in anatomy and botany – became vacant in 1733. 
Only in 1750 he would become professor of physics at the 
University of Basel. From then on until 1776, he gave re-
markable physics lectures, including experiment demon-
strations, and was highly active in his favorite research field.
 
He published studies related to medical aspects (such as 
blood circulation, cardiac work, medical statistics, and ep-
idemiology) and applications of mathematical physics to 
practical problems in mechanical and nautical engineer-
ing, but his main dedication was to physics problems with a 
strong mathematical footing.

His overall scientific oeuvre includes 74 papers and he won 
no less than ten of the yearly prizes of the Paris Académie 
des Sciences for topics in astronomy, physics and its ap-
plications to nautical engineering: the determination of po-
sitions at sea by various timekeeping devices (1725, 1745 
- 47) and compasses (1743), the geometry of the solar sys-

tem (1734), the optimal shape 
of anchors (1737), the theory 
of the tides (1740), magnetism 
(1744 - 46), ocean currents 
(1751), the propulsion of ships 
(1753), and the reaction of 
their pitching and rolling mo-
tion (1757). Many of these as-
pects can be characterized by 
his approach to solve physics 
problems via being a pioneer 
in the development of math-
ematical physics, using the 
powerful calculus of Leibniz in 
Newton’s theories! A more de-
tailed account of his scientific 
work in general as well as at 
the University of Basel is giv-
en e.g. in refs. [1-5].

Fig. 1: Portraits of Daniel Bernoulli: (left) Basel, ca. 1720 - 25 (His-
torisches Museum Basel), (right) by Johann Rudolf Huber (1744) 
(Wikimedia).

Fig. 2: (Part of) The Bernoulli Family Genealogy (according to https://galileo-unbound.blog/2020/10/06/
the-bountiful-bernoulli-of-basel/). Daniel Bernoulli was born in Groningen in 1700, where his father 
Johann (I) Bernoulli then held a chair. After his uncle Jacob (I) had died in 1705, the family returned 
to Basel.
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Main scientific 
achievements
His most comprehen-
sive work, the “Hydro-
dynamica” (authored 
mainly in St. Peters-
burg, completed and 
announced in 1734, 
but finally printed at 
Strasbourg only in 
1738) achieved a fun-
damental advance in 
fluid mechanics and 
laid the foundations 
for later progress. The 
important distinction 
between hydrostat-
ic and hydrodynam-
ic pressure is due to 
him. He formulated 
a special form of the 
"Bernoulli equation" 
for incompressible 
and frictionless fluids, 
treated elastic fluids 
for the first time and 
marked the begin-
nings of the kinetic 
theory of gases.

In other fields, too, 
Daniel Bernoulli was 
always interested in 
a close connection 
between mathemati-
cal methods and their 
applications.  He in-
vestigated special 
techniques for solving 
algebraic equations, 
dealing with contin-
uous fractions, and 
solving questions of 
probability theory.  He 
wrote on the compo-
sition of forces, their 
"true measure" and 
their conservation, 
analyzed the oscilla-
tions of mechanical 
systems (chains, vi-
brating strings and 
blades). In the course 
of a debate with Euler 
and d’Alembert on the 
vibrations of a string, 

his physical intuition prevailed, leading to an early form of 
what would become Fourier analysis. He made fundamental 
contributions to the theory of collisions, the theory of tides, 
winds and marine currents, the longitude problem (with the 
aid of an inclination compass for measuring not only the hori-
zontal component of the Earth's magnetic field but also the 
perpendicular component to the earth’s surface at a given 
location), as well as the geometry and dynamics of the so-

lar system. Bernoulli also undertook a determination of the 
work of the human heart (arriving at about 0.6 W compared 
to today’s values of 1 to 1.5 W) and developed a statistical 
model for epidemics (in the context of smallpox inoculation).

Bernoulli was the first to point out the decomposition of the 
motion of bodies into translational and rotational motions 
(a structure that resembles Lagrange's Analytical Mechan-
ics, since all results appear as a consequence of a single 
principle, in this case the conservation of energy). The 
above-mentioned Bernoulli's law of flow (the energy theo-
rem for stationary flows) is today the general basis for fluid 
dynamics (hydrodynamics and gas dynamics) and thus also 
for the technology of aviation. Bernoulli was able to sketch 
(although not in full detail) the equation of state analyzed 
by Van der Waals a century later. Based on experimental 
evidence, he was also able to conjecture certain laws which 
were not verified until many years later; among them was 
Coulomb's law in electrostatics (see again [1-5]).

The South Wing of the Stachelschützenhaus, where the 
Physics Cabinet (Physikalisches Kabinett) was located 
in the 18th century
The Stachelschützenhaus was initially erected in 1519/20 
(other sources give 1546) [8-10] and served for training the 
municipal Crossbow Guard. In 1709 a first extension was 
built to the north, in 1729 a second wing to the south, in 
order to house the University’s collection of physical instru-
ments. The professor of physics and botany at that time, 
Benedict Staehelin (1695 ‒ 1750), started a collection of 
physical devices and instruments that he had acquired for 
demonstration purposes. Optical, pneumatic, and mechan-
ical appliances were ordered from the British instrument 
maker Francis Hawksbee. In 1747, after some rumors about 
neglect of the laboratory by Staehelin, due to illness, the 
mayor requested a report from the medical faculty about the 

Fig. 6: (top) cutout 
from the Basel Map 
of 1642 by Merian 
with the Spalentor, 
showing further down 
(below a round pa-
villion), on the inside 
of the city wall, the 
original building of 
the Stachelschützen-
haus, including an 
adjacent target range 
[7], (bottom) the 
Stachelschützenhaus 
in its present state, in-
cluding both the north 
and the south wing 
[8].

Fig. 3: Original copy of Bernouli’s “Hy-
drodynamica” printed by Johann Rein-
hold Dulsecker (Strasbourg) in 1738 [6]

Fig. 4: Pressure reduction due to Ber-
noulli’s equation “an increase in speed 
of a flowing liquid leads to a decrease in 
its pressure” (in the right part where the 
liquid is moving) [6].

Fig. 5 Bernoulli pioneered a molecular 
model of gases in order to explain the 
Boyle-Mariotte law. He derived macro-
scopic properties of a gas from micro-
scopic movements of its particles [6].
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Fig. 8: “Hydrostatic Paradoxon” Device for 
demonstrating the Hydrostatic Paradox, 
with the following description: A wide and 
a narrow vessel are screwed on the same 
cylinder. If the water column is the same, 
the bottom pressure in both vessels is the 
same. This hydrostatic paradox states that 
the gravitational pressure exerted by a liquid 
in a vessel on the bottom of the vessel, while 
dependent on the level of the liquid, is, on 
the other hand, independent of the shape of 
the vessel and thus of the quantity of liquid 
contained - an example of the fundamental 
insights of Daniel Bernoulli. Manufacturer: 
Johann Ulrich Goetz (1694 - 1758), Basel, 
1728, since 1757 in the collection of the In-
stitute of Physics of the Univ. of Basel (photo 
Salome Noah, Basel).

status of the collection. The latter was undertaken by Daniel 
Bernoulli, leading to the request of more money for the nec-
essary improvements and an assistant position to keep it in 
optimal shape. After Bernoulli became professor of phys-
ics in 1750, he greatly expanded the Physics Cabinet by 
adding many instruments for his research, a 1752 inventory 
includes more than 130 items. Additional acquisitions with a 
value of several hundred pounds extended the inventory to 
a list of 40 pages in 1757.

As a professor of Physics Daniel Bernoulli performed his ex-
perimental activities in the "Physikalisches Kabinett" (Phys-
ics Cabinet) in the south wing of the Stachelschützenhaus. 
Some of the many instruments of his Physics Cabinet are 
still in existence today. Among them is the experiment for the 
demonstration of the "hydrostatic paradoxon" which vividly 
demonstrates that the pressure in a liquid is independent of 
the shape of the vessel and depends only on  the height of 
the liquid column. Some of these early experimental devic-
es are today in the possession of the Historisches Museum 
Basel and on display in the Haus zum Kirschgarten, where 
one finds instruments and experiments that were acquired 
by Daniel Bernoulli and his predecessor Benedikt Staehelin.

Figs. 8 - 11 show objects at display in the Haus zum 
Kirschgarten of the Historisches Museum Basel [12]. In the 
lecture hall of the Physics Cabinet, Bernoulli held lectures 

with experimental demonstrations over a wide variety in the 
subfields of physics for students as well as the general pub-
lic, which enjoyed great popularity for a quarter of a century. 
This included also aspects of “entertainment physics” (see 
Fig. 11). After Daniel Bernoulli’s death in 1782 the chair of 
physics was given to a physician, Johann Jakob Thurneis-
en the Younger (1756 - 1804), who showed little inclination 
to use the cabinet, so that the premises fell into disrepair. 
Thereafter the Stachelschützenhaus has been utilized for 
quite a number of purposes; presently it is the domicile of 
the Institute for Medical Microbiology at the University of 
Basel.

Fig. 9: Musschenbroek's pyrometer 
(thermal expansion meter), as an exam-
ple for Bernoulli’s lectures with experi-
ment demonstrations: The device was 
used to demonstrate the expansion of 
metal under heat. In this process, an iron 
rod is heated by six spiritus flames and 
its expansion or coefficient of expansion 
is indicated by a special transmission 
mechanism with a pointer on a dial. The 
pyrometer of this type was invented in 
1731 by the Dutchman Pieter van Muss-
chenbroek (1692 - 1761). Made by Jean 
Pierre Charme, Paris, ca. 1752, iron, 
brass, wood; purchased by Prof. Daniel 
Bernoulli (photo Salome Noah, Basel).

Fig. 7: Excerpts of Bernoulli’s 1752 inventory of the Physics Cabinet: (left) indicating (via red borderlines) a water barometer with the 
water level inside recording the air pressure, (middle) a monochord, demonstrating the change of the sound frequency with the changing 
tension of cords, (right) the overall index of all devices (from the Basel State Archive [11])

Fig. 10: One of the first 
horseshoe magnets 
ever made, carrying 
more than 30 kg, made 
by the goldsmith Johann 
Dietrich in 1755, who 
built several instruments 
for the Cabinet (photo 
Maurice Babey, Basel).

Fig. 11: A “sparkling wheel” which was set 
in rotation by emitting sparks from the end-
point of the curved needles and a carillon 
with tinkling little bells rung by charged 
pendulums (photo Historisches Museum 
Basel).
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The inauguration of the Stachelschützenhaus as an 
EPS Historics Site
The importance of the laboratory of Daniel Bernoulli, 
where he performed his ground-breaking research as a 
true pioneer in the field of physics in Switzerland, Europe, 
and world-wide, has been the main aim to propose the 
“Stachelschützenhaus” as a Historic Site of the European 
Physical Society (EPS) in order to serve as a truly important 
place for the historical development of physics [13]. The pro-
posal was accepted and on 22 September 2023 the inaugu-
ration took place in form of a twofold event: As part of the 
regular Physics Colloquium of the University of Basel the 
symposium included an introduction to EPS activities and 
the EPS Historic Sites project by Anne Pawsey (EPS Secre-
tary General), an extended scientific and historical overview 
by Martin Mattmüller (Bernoulli-Euler Zentrum) about Daniel 
Bernoulli and his Physics Cabinet (from which much of the 
text of the above sections is drawn), and finally a review of 
today’s understanding of Astrophysical Gas Dynamics and 
its relation to the framework of Bernoulli’s Theorem in Fluid 
Dynamics by Stephan Rosswog (University of Hamburg and 
Stockholm University).

Stephan Rosswog gave a general introduction to fluid dy-
namics and under which conditions Bernoulli’s law actually 
applies, i.e. flows are stationary, the entropy of the system 
stays constant, and the acting forces can be derived from a 

potential W. This leads to the fact (with v · grad B being a 
directional derivative and the specific enthalpy h being ex-
pressed via the specific energy u and the pressure divided 
by the density h =u + P/t) that the “Bernoulli constant” B is 
conserved on stream lines. For a vanishing change in the 
specific energy u and the density t this leads  - when multi-
plying by t – to the well-known equation ½ t·v2 + P + t·g·z = 
const, when utilizing the gravitational potential with height z.

In an eloquent talk he further discussed details of compu-
tational methods in general relativistic hydro-dynamics with 
the code SPHINCS_BSSN [14], applied to one of the most 
exciting discoveries in astrophysics: neutron star mergers 
(first observed in 2017), responsible for the emission of grav-
itational waves, the ejection of heavy elements up to U and 
Th, so-called kilonova observations in visible and infrared 
light, plus a short gamma-ray burst (see Fig. 13). This topic 
has followed him since his PhD in Basel in 1999 [15]. More 
generally he concluded how fluid dynamics is today a high-
ly active and important research field with a huge range of 
applications in astrophysics, industry, weather predictions, 
aviation, special effects in movies etc., and that Bernoulli’s 
law has many applications in every-day life and state-of-the-
art astrophysics.

After Rosswog’s talk followed a walk to the Stachelschützen-
haus and a short introduction by Rainer Gosert and Klau-

dia Nägele (Medical Microbiology, Univ. of Basel) 
about the present activities in clinical virology (the 
study of viruses and virus-like agents, including 
their classification, disease-producing properties 
and genetics) in the Stachelschützenhaus, ac-
companied by a visit to the present laboratories. 
Afterwards the EPS Historic Site plaque was un-
veiled by the EPS General Secretary and the local 
organizers (Philipp Treutlein, physics department 
chair, Ernst Meyer, president of the platform MAP 
within the SCNAT, and Friedrich Thielemann), fol-
lowed by an aperitif and dinner with enjoyable and 
enlightening discussions.

We thank Jasmine Brüderlin (Basler Staatsar-
chiv) and Gudrun Piller (curator of the Haus am 
Kirschgarten) for the permisions to use Figs. 7 
and 8 - 11, respectively, in this article.
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tron star binary which, after merging due to gravitational wave emission, causes 
the ejection of heavy elements and the observation of a kilonova and a short 
gamma-ray burst. This has a major impact on the evolution of the abundance 
pattern of heavy elements in our galaxy (from Rosswog’s talk).
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