
Introduction 

This report details a flow visualization experiment designed to explore the interactions 

between ferrofluid and white paint under the influence of a magnetic field. The primary 

objective was to visually capture the dynamic and complex patterns that emerge when these 

two substances are combined and subjected to magnetic forces, highlighting the physics of 

ferromagnetic phenomena and fluid dynamics. Studies like "Magnetic field-induced 

interfacial pattern formation in thin ferrofluid layers" provide foundational insights into these 

phenomena [1]. 

Experiment Setup and Flow Description 

The experiment utilized a circular dish containing ferrofluid topped with a layer of white paint. 

Beneath the dish, a neodymium magnet was placed to create a magnetic field. The 

ferrofluid, composed of nanoparticles suspended in a carrier fluid, responds to the magnet 

by forming branch-like patterns, which were altered and highlighted by the white paint 

floating above. This interaction is supported by the systematic analysis of ferrofluid 

behaviours under magnetic fields as discussed in extensive reviews [2]. 

Visualization Technique and Conditions 

The primary visualization technique involved the natural magnetic response of the ferrofluid 

combined with the contrasting visual effect of white paint. The white paint does not respond 

to the magnetic field but is pushed and shaped by the moving ferrofluid below it, creating a 

unique visual effect that enhances the visibility of the magnetic patterns. The experiment 

was performed under controlled lighting to ensure optimal contrast and clarity in the 

visualization of the fluid interactions. 

Photographic Technique 

• Camera: Canon EOS 600D 

• Lens Focal Length: 55 mm 

• Aperture: f/5.6 

• Shutter Speed: 1/8 sec 

• ISO Setting: 100 

• Field of View: Approximately 30 cm in diameter 

• Distance from Object to Lens: Approximately 50 cm 

These settings were selected to capture the detailed interaction between the 

ferrofluid and white paint, focusing sharply on the patterns formed at the fluid 

interface. 

Discussion and Conclusions 

The captured image vividly illustrates the intricate patterns formed by ferrofluid under a 

magnetic field, with the white paint adding depth and contrast to the visualization. This 

experiment not only demonstrates the magnetic properties of ferrofluid but also shows how 

non-magnetic substances can interact in a visually striking way. The complex dynamics 

observed can be related to the effects described in the studies, where ferrofluids under 

varying magnetic fields exhibit a range of behaviours from pattern formation to viscosity 

changes influenced by the magnetic field gradient [1]. 
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