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Interference 

Waves ka milna 

It is the phenomenon where 2or more waves overlap and their combine effect is determined by  

the principle of superposition. This results in either reinforcement (constructive interference) or  

cancellation (destructive interference) of the waves, depending on their relative phase. It is the  

fundamental concept in optics and play crucial role in phenomenon such as diffraction patterns,  

thin film interference and the operation of devices like interferometer. 

Depending upon the way the waves superimpose the interference is of 2 types: 

 

 

1. Constructive interference: it occurs when 2 or more waves combine to produce 

a resultant wave with greater amplitude than any individual wave. When waves overlap 

in phase, meaning their peaks and troughs align their amplitudes add together. This 

result in reinforcement creating a wave with higher intensity. This is observed in various 

phenomena including light, sound and water waves. Ex- musical instruments and laser 

devices. 

 

 

 

 

 

 

 

 

2. Destructive interference: it occurs when 2 or more waves combine in such a 

way that they partially or completely cancel each other, resulting in a wave with a 

reduced amplitude. This phenomenon arises when waves overlap out of phase, meaning 

their peaks align with troughs and vice versa. As a result +ve &-ve displacement of the 

wave subtract from each other leading to decrease in overall wave intensity. 
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Clinical relevance of interference: 

Interference plays a vital role in clinical practice by enhancing diagnostic capabilities, improving surgical 

outcomes, and advancing our understanding of ocular health. Techniques based on interference 

providing valuable tools for patient care. 

 Visual Acuity Assessment 

 Interferometry: Techniques like Michelson interferometry can be used to assess visual 

acuity and refractive errors by analyzing interference patterns created by light waves. 

This helps in diagnosing conditions affecting vision. 

Contact Lens Fitting 

 Interference Patterns: The evaluation of tear film stability and contact lens fitting can 

involve observing interference patterns, which indicate how well the lens sits on the eye 

and how it interacts with the tear film. 

Retinal Imaging 

 Optical Coherence Tomography (OCT): This non-invasive imaging technique uses 

interference to create detailed cross-sectional images of the retina. It is crucial for 

diagnosing and monitoring diseases like macular degeneration, diabetic retinopathy, and 

glaucoma. 
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Surgical Planning 

 Wavefront Aberrometry: This technology utilizes interference to measure how light 

waves travel through the eye. It helps in assessing higher-order aberrations, guiding 

refractive surgeries like LASIK to improve visual outcomes. 

Detection of Eye Diseases 

 Interferometry in Diagnosis: The presence of interference patterns can help detect and 

analyze various eye diseases by examining changes in the optical properties of the eye 

structures. 

 


