
Atoms/molecules can emit light when excited by electron 
impact 

1.Excitation & emission 
       e  + H (1s) →H’(2p) + e… quickly… H’(2p) → A + hν(L α)  

2.Photoelectron Impact Ionization  
    ep+ A →A+ + 2e 
3.Photodissociative Ionization 
    AB + hν→A + B+ + ep 

4.Photoelectron Impact Dissociative Ionization 
     ep+ AB →A + B+ + 2e 
5.Electron impact production of metastable state 
    e + O →O*  + e          delayed emission        Auroral lights 
6.Solar wind Electron Impact Ionization 
7.Charge Exchange/ Charge Transfer 
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Photosynthesis: Photosynthesis is a process used by plants and other 
organisms to convert light energy, normally from the Sun, into 
chemical energy that can be later released to fuel the organisms' 
activities. 

LASER: Light Amplification by Stimulated Emission of Radiation is a 
Technology that is used in all day-to day activities like Scanning, 
Printing, CD reading and writing; in industries for Cutting, Welding, 
Drilling, Holography, Quality Testing; in Communication; in  
Medicines, in Millitaries for LIDAR etc, 

Light guided cables: Fibre cables are comprehensively used in  
Communications. From internet to television cable networks to  cell 
phones these cables have revolutionized the  speed, fidelity and 
safety measures. 

Medicine: 1) Medical imaging-the process of creating visual 
representations of the interior of a body for further medical analysis 
like CT scan, MRI and X-ray. 2) Surgery : LASER in Ophthalmology, 
Dentistry and Dermatology 3) Diagnoses: Tumour , dental cavity etc. 

Life Sciences:  Microscopes, light based technologies are extensively 
used in life Sciences 

Astronomy:- telescopes, CCD cameras, spectroscopy etc 

VISION: The vision is always affected by the light and based 
technologies. Starting from the study of eye to the diagnosis and 
remedy of eye problems optics play a major role with its miracles like 
spectacles, lens, Laser surgery.  

Light in Life Light in Nature 

Rainbows caused by sunlight 
always appear in the section of 
sky directly opposite the sun. A 
rainbow is an optical 
phenomenon that is caused by 
reflection, refraction and 
dispersion of light in water 
droplets resulting in a spectrum of 
light appearing in the sky. It takes 
the form of a multicoloured arc. 

Blue Sky with Rainbow 

Lightning is a sudden electrostatic 
discharge (high voltage drama) 
during an electrical storm 
between electrically charged 
regions of a cloud (called intra-
cloud lightning or IC), between 
that cloud and another cloud (CC 
lightning), or between a cloud and 
the ground (CG lightning). This 
will give rise to elctron impact 
scattering processes.  

Lightening 

An aurora is a natural light display in the 
sky (from the Latin word aurora, "sunrise" 
or the Roman goddess of dawn), 
predominantly seen in the high latitude 
(Arctic and Antarctic) regions. Aurorae are 
caused by cosmic rays, solar wind and 
magnetospheric plasma interacting with 
the upper atmosphere. Their charged 
particles, mainly electrons and protons, 
enter the atmosphere from above causing 
ionization and excitation of atmospheric 
constituents, and consequent light 
emissions. Incidental protons can also 
produce emissions as hydrogen atoms 
after gaining an electron from the 
atmosphere. 

Aurora 

Photoionization is the 
physical process in which 
an ion is formed from 
the interaction of a 
photon with an atom or 
molecule. This  is one of 
the process in the 
generation og the upper 
region if our 
atmosphere: ionosphere. 

Photoionization 

Our Theoretical Modeling of Electron Impact Processes 
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Outcomes: 1) Total elastic cross sections (Qel), Total 
inelastic cross sections (Qinel) and Total cross sections (QT);  
2) Total ionization cross sections (Qion), Sum Total 
excitation cross sections (ΣQexe) (Using CSP-ic method ) 

From star light to sun to glow warm, photons of light had been a 
constant source of curiosity, wonder and awe and by that way 
rule the universe. Some of the phenomena are described here.  
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