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Physics of the Human Ear
The human ear is made up of three distinctive parts. These include the outer ear, the middle ear, and the inner ear (Weiner pg.125). The outer ear is made up of the pinna, which is the part of the ear that one can physically see. The second component of the human outer ear is what is referred to as the ear canal. This refers to a hollow tube that starts from the pinna and ends in the head. The ear canal ends at the tympanic membrane or the eardrum. This outer ear serves to transmit sounds received from the outside environment to the middle and inner ears. One of the specific adaptations of the pinna is that it has certain ridges and folds. These features reflect and also play the role of absorbing certain wave sound frequency components. One important characteristic of the pinna is that it is generally not circularly symmetric.  This implies, therefore, that sounds that come towards the ear from different directions will definitely have varying spectral characteristics. Different frequencies will thus be slightly softer or louder with respect to the specific direction that such sounds enter an individual’s ear. This also explains why sounds that come from a person’s head would sound from those coming from below. This allows a human being to pinpoint or localize the source of a sound. It is because of this that one can easily look up when called from an upper ground or building. 
The ear canal similarly functions to shape the incoming sounds’ spectrum (Weiner pg.125). It does this by attenuating certain frequencies while emphasizing others. It executes this function in a similar manner to that of an organ pipe. This is a mechanism where certain sound wavelengths reflect in the form of constructive interference that strengthens the sound, while in some cases the frequencies tend to reflect back in a manner that results in destructive interference, thus weakening the sound. This implies that the outer ear performs some signal processing during the hearing process. The eardrum is found at the ear canal’s inner end. This is a membrane that is small in size and has a diameter of approximately 1 cm. It functions to seal off the inner ear’s delicate organs from any foreign matter such as bacteria that could cause harmful infections and blockages.     
The inner surface of the eardrum marks the beginning of the human inner ear. It is attached to three different small bones that are referred to as ossicles. These three bones are called the malleus, the incus, and the stapes (Weiner pg.125). These three middle ear structures serve the mechanical transformer purpose owing to the fact that sound waves are produced from air molecule vibrations. It is the cochlea; however, that actually performs transduction. It converts acoustic energy into impulses of electrochemical nature. Because air is generally more compressible and less dense compared to liquids, most of the sound wave energy is simply reflected back to the ear canal. The incus serves as some form of pivot for the malleus and the stapes. The inner ear is what is referred to as the cochlea. It is a bony structure that is helically shaped. It remains as the auditory system’s most complicated part. It is composed of three fluid-filled channels that are parallel to one another and that are coiled around the cochlea’s axis. The stapes from the middle ear serves the purpose of a piston as it pushes the ear fluid in the inner ear’s scala vestibuli through the oval window that is found in the cochlea’s base. This sets up an important pressure wave that will then propagate through the perilymph towards the apex, which marks the end part of the cochlea. The inner ear’s scala vestibuli connects to the scala tympani through the helicotrema. These scala tympani serve as the return path that the pressure wave uses to make its way back to the cochlea’s base. The base of the channel has a flexible termination that is referred as the round window that is able to bulge in and out following the fluid flow thus allowing an impeded flow of the wave. 
The third channel of the inner ear called the scala tympani is separated from the middle channel called scala media by a partition called basilar membrane or the cochlea partition (Somjen pg.105). This membrane tends to bounce up and down as a response to the generated pressure wave in the same analogy as a toy boat that tends to float up and down when a push is applied on a bathtub. The basilar membrane contains hair cells that are sound sensing in nature. These cells have an inner resting potential of about -40 millivolt compared to the body’s extracellular potential. This is achieved in these cells through the pumping of the positive ions such as sodium ions to the outside of the cell leaving a net negative charge in the cell. 
During the hearing, therefore, a source of sound sends sound waves or vibration waves into the environment surrounding the ear. These sound waves are then funneled through the opening of the era and down the external section of the ear canal. The sound waves will strike the individual’s eardrum making it vibrate. These vibrations will then be transmitted to the three small bony structures in the middle ear, which serve the purpose of transmitting it to the cochlea. The tiny hair cells that are found in the fluid-filled cochlea tube will then pick the vibrations up and transform it into nerve impulses, which then delivered to the individual’s brain through the hearing nerve. The brain will then interpret the nerve impulse as a sound that may take the form of a voice, music, or any other sound.    


Works Cited
Somjen, George. Sensory Coding in the Mammalian Nervous System. Boston, MA: Springer 	US, 2013. Internet resource.                     
Weiner, Irving B. Handbook of Psychology: 4. Hoboken, NJ: Wiley, 2003. Print.
