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Which question are we trying to answer?  
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INTRODUCTION

1.   Mean curvature
2.  Constant mean curvature
3.  Axi-symmetric constant mean curvature



𝐻 =
1

2
κ1 + κ2

Mean curvature (H)

Constant mean curvature

Maximum normal curvature :  κ1 =
1

𝑅1

𝒑

Minimum normal curvature  :  κ2 =
1

𝑅2

Principal  curvatures

A special property of a surface .                            

Axi- symmetric constant mean curvature surface
can construct by rotating a special type of curve like catenary curve about z-axis. 

𝑺

A special property of the point of 𝑝 𝑥, 𝑦, 𝑧 of a surface S..                            
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THEORY & DIAGRAMS

1.    Hamiltonian energy of the system
2.   Total tension force
3.   Mean curvature of a axi-symmetric surface
4.   Approach to the catenoid



Hamiltonian (energy) of the system   
𝓗 = න 2𝜋𝛾𝑟(𝑧 1 + ሶ𝑟(𝑧) − ∆𝑃𝜋𝑟2)𝑑𝑧

Mean curvature of a axi-symmetric surface
𝐻 =

1

2𝑟

1 + ሶ𝑟2 − 𝑟 ሷ𝑟

1 + ሶ𝑟2 3/2

Total tension force

Case  : ∆𝑃 = 0

∆𝑃 = 0 ↔ 𝐻 = 0

⇩

z r = a cosh
𝑟

𝑎

±𝛾
2𝜋𝑟

1 + ሶ𝑟2
= T+ ∆𝑃𝜋𝑟2

→← ↑↑
↓↓

𝑇 < 0 𝑇 = 0 𝑇 > 0 𝑇 > 0
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METHOLOGY  &  RESULTS

1.    Experimental setup
2.   Studies  with different parameters and its results

2.1   volume vs added volume
2.2  mean curvature vs added volume
2.3  critical height vs constant mean curvature



Air humidifier

CameraStandDown circular soap film layer

Upper circular soap film layer

light

motor

Soap film

EXPERIMENTAL SETUP



𝑃0 𝑃0

Hole

ℎ

Catenoid shape𝛾 = 25 𝑚𝑁𝑚−1

METHOD



01 02 03 04 05 06 07 08

ℎ = 1.11𝑐𝑚

Trapeze method

Study the volume of the shapes with added volume

z r = a cosℎ
𝑟

𝑎

V= 0׬
ℎ/2

2π𝑟2 𝑑ℎ

Analytical solution for catenoid:
𝑉𝑒𝑥𝑝 = 4,5𝑚𝑙

𝑉𝑡ℎ𝑒𝑜 = 4,2𝑚𝑙



RESULT 01
Study the volume of the shapes with added volume
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ℎ = 1.11𝑐𝑚

𝐻 =
1

2𝑟

1 + ሶ𝑟2 − 𝑟 ሷ𝑟

1 + ሶ𝑟2 3/2

Study the constant mean curvature with added volume



RESULT 02
Study the constant mean curvature with added volume



Study the critical height with constant mean curvature 
Catenoid Unduloid



RESULT 03
Study the critical height with constant mean curvature 



• In comparison factors like atmosphere pressure and adding volume, pressure difference was
too small.

• With the adding volume, height of a soap film having axi-symmetric constant mean
curvature can be increased.

What next ?
Study of the tension force Vs diameter 

Study with different type of samples Study with extended model

CONCLUSIONS04



QUESTIONS ?

THANK YOU


