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Abstract (50-75 words): 

 

Construction of Apparatus:   

Use of Apparatus:   

 [Your description of the apparatus should explain how to construct and use the apparatus 
along with the educational value or use of the apparatus.  Figures, pictures, sample lab write-
ups, etc. may be included as appropriate.  This description (made anonymous) will be 
available to the judges of the apparatus.  This description will also be posted on the apparatus 
competition web page.] 


	Apparatus Competition

	Text1: Ferrofluid and Labyrinth-Like Instability 
	Text2: Said Shakerin, sponsored by Prof. D. Kardelis
	Text3: Department of Mechanical EngineeringUniversity of the Pacific3601 Pacific Ave.Stockton, CA 95211
	Text4: 209-946-2377
	Text5: sshakerin@pacific.edu
	Text6: Thin enclosure, made of glass, contains small amount of commercially available ferrofluid (FF) and isopropyl alcohol. A magnet is used to manipulate the FF. If the magnet is rested on the FF, spikes are developed in the FF under the magnet poles, aligned with the magnetic field. If the magnet is moved over the enclosure, some of FF will be moved too. By adjusting the distance of the magnet from the enclosure while moving it, intricate labyrinth-like shapes are developed due to viscosity differential in the narrow space.
	Text7: The enclosure was made of two glass plates and four strips of thin acrylic as spacers around the enclosure. Paste-like acrylic glue was used to seal the enclosure. A small section of one of the edge strips was cut to allow insertion of a needle to fill the liquids. The cut strip was then glued in place. Isopropyl alcohol serves as a marginal but conveniently available barrier against the notorious staining property of the FF. Cut glass can be purchased from local glass shops. Previous attempts using acrylic resulted in failure as alcohol caused cracks in acrylic.
	Text8: It is simple to use this device. Bring the magnet near the FF. Move the magnet around, away and toward the enclosure. Change magnet orientation. Observe how the FF is manipulated by the magnetic field of the magnet. One phenomenon that this device clearly shows (that is absent in commercially available FF demonstration bottles) is the labyrinth-like instability that occurs in thin spaces. This can be observed by lifting a small amount of the FF into the alcohol area, letting some of it to fall back by moving the magnet away from the enclosure, and then quickly bringing the magnet back towards the enclosure but not touching it. By adjusting the distance between the magnet and the enclosure, the instability can be observed, and fantastic patterns can be created.


