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“Cook the Science” vision

All cooking is basically applied 

science

• Yet science behind everyday cooking is often 

overlooked (what a missed opportunity!)

• Bring science closer to new public audiences, 

spark curiosity, build trust and encourage 

careers in science

All cooking is basically applied science

The Concept: Using Cooking as a Lens for 
Science (5 minutes)
Explain your philosophy:
Cooking as an entry point to chemistry, physics, 
biology.
Everyday phenomena → scientific principles.
Makes science tactile, emotional, memorable.
Optional show-and-tell: bring a simple ingredient 
or visual to immediately “hook” the audience.
A political 

• Focus areas of 

ETH Domain



Cooking & science: A winning combination

• Cooking and science are tightly connected

• Cooking makes science observable, emotional, memorable

• Apolitical

Accessible

(affordable, lowers barrier to science)

Equitable

(support minorities in STEM)

Creative

(like scientific process)

Fuller et al., Phys Fluids (2022) 



Agnes Pockels 
(1862-1935)

“My Lord,

Will you excuse my venturing  to trouble you …

… I thought I ought not to withhold from you 
these facts which I have observed, although I 
am not a professional physicist; and again 
begging you to excuse my boldness, I remain 
with sincere respect,

Yours faithfully
Agnes Pockels”

Letter to Lord Rayleigh (1891)

• “Surface tension”, Nature 46, 437 (1891).
• “On the relative contamination of the water-surface by equal quantities of different substances”, Nature 47, 418 (1892).
• “Relations between the surface tension and relative contamination of water surfaces”, Nature 48, 152 (1893).
• “On the spreading of oil upon water”, Nature 50, 223 (1894).

Agnes Pockels – An inspiring story

Pockels’ trough



The “Cook the Science” team



2024-2025 Lecture series (pilot phase) – Topics 



2024-2025 Lecture series (pilot phase) – Our chefs



2024-2025 Lecture series (pilot phase) – Participant distribution
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2024-2025 Lecture series (pilot phase) – Feedback surveys

• Participants rated the events as highly favorable (86%) or favorable (12%).

• Most participants would recommend the event to others completely (90%) or somewhat (8%).

• A majority of participants agreed they felt inspired to think about science in everyday cooking (69%) 

or somewhat inspired (26%).

249 responses



Chef experience (Elif Oskan, Gül Restaoran, Zurich)



Entertain without loosing scientific rigor



Audience participation –Tastings 



Audience participation – Invitation to experiment at home

Take-away recipes



Audience participation – Topic suggestions

Top topic suggestions



Collaborations with other initiatives

With Garcoa Chocolate



”Cook the Science” in the media



Social media channels



Next phases in “Cook the Science” project

• Take “Cook the Science” to other regions of 

Switzerland through collaborations with local chefs 

and educational institutions

• Events in national languages

• School outreach: Offer events for school classes



Emulsions are unstable

- Creaming

- Coalescence

- Ostwald ripening

Continuous 

phase (water)

Dispersed 

phase (oil)

Tail 

(hydrophobic)

Head 

(hydrophilic)

Emulsifiers

Stability of emulsions



Viscosity       of dilute emulsion (Taylor equation)

=  volume fraction of dispersed phase

=  viscosity of continuous phase

viscosity of dispersed phase

viscosity of continuous phase
=

Continuous 

phase (water)

Dispersed 

phase (oil)

Newton’s law of viscosity

=  viscosity (resistance to flow)

=  strain rate

=  stress

Low viscosity

(e.g. water)

High viscosity

(e.g. honey)

Viscosity of emulsions



The cytoplasm of cells is an emulsion

Conventional organelles

Membrane-bound – vesicle-like
New type of organelles

Membrane-less – liquid-like

Brangwynne et al., Science (2009).



Breaking spaghetti
Normal spaghetti

Heisser et al., PNAS (2018) 



Breaking spaghetti

Twisted spaghetti

Normal spaghetti

Heisser et al., PNAS (2018) 





1660 1901 1992

Johannes Nieuhoff (1660)

The Fort by the Port at Tientsin, China (1665)

The first steam wand included on an espresso machine was in 1901,

when Luigi Bezzera developed one for his prototype machine.

Piero Merlo invents the Tulip, first latte Art,

„Cappucini Decorati“

History of cappuccino and latte art With Shem Leupin (Stoll Kaffee)



- velocity of pouring (     )

- width of the milk jet (      ) 

Variables

Xue et al., Phys Rev Fluids (2019) 

Froude number

= gravitational acceleration

= density of injected liquid

= density of coffee

Increasing Fr number

Small Fr         white foam

Large Fr         brown foam

The “rule”

The physics of latte art



The physics of latte art



THANK YOU FOR YOUR ATTENTION!
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