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NOTICE

Department of Physics organized Special Guest Lecture topic is
“NUCLEAR RADIATION,DETECTION TECHNIQUES AND APPLICATIONS”
by Megharaj B. Naik Government first grade college Muddebihal on

- 30.07.2024 at 10.30.am in Conference Hall. Hence all the teaching,
non teaching staff members and students are here by informed to

attend the function.
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SPECIAL GUEST LECTURE
ON

“NUCLEAR RADIATION, DETECTION TECHNIQUES AND APPLICATIONS”

REPORT

DEPARTMENT OF PHYSICS organized Special Guest Lecture topic is
“NUCLEAR RADIATION, DETECTION TECHNIQUES AND APPLICATIONS" by
Megharaj B. Naik Government first grade college Muddebihal on 30.07.2024 at
10.30.am in Conference Hall. Prof. 5.N. Poleshi, Principal presided over the
function. Prof. M.l. Biradar, IQAC Coordinator, Prof. 5.M. Nimbalagundi and all
other teaching and non teaching staff members graced the occasion. Prof. A.l
Akki proposed vote of thanks.
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What is Nuclear Radiation??
* Nuclear radiation refers to emission of particles {like alpha, beta, gamma & neutrons
* From the nucleus of an atom during nuclear reaction or by an unstable element,

* Spontaneous emission of such particles is termed as Radioactivity.

Who discovered Radioactivity??

= Antoine Henri Becquerel

* Worked with Uranium

* Noticed Phosphorescence caused film exposure after leaving Uranium in the Sun

* Noticed same thing happen on cloudy days

Who coined the word Radioactivity??
= Marrie Curle with her husband Pierre, discovered Radium & coined the term Radicactive
* First woman to win two Nobel Prizes Pierre and Marrie Curie

* Extracted two previously unknown and highly radicactive elements from pitchblende named

Why Are Elements Radioactive??
Unstable nucleus:

® Has excess energy

* Wants to go to ground state

= Becomes stable by emitting ionizing radiation

* What dose lonizing or ionization mean??




Alpha Radiation

* Consists of 2 protons & 2 neutrons, nathing but a Helium nucleus

* Electric charge +2

= Deflected by electric & magnetic field, deflection indicates they are positively charged

* They can lonize air or gas through which they pass & comparatively much higher than beta
gamma radiations

* They have low penetration power compared to all other radiation
= They affect photographic plate

* They cause fluorescence when they incident on certain substances like Zns & Barium
Platinocynide

Beta Radiation

* They are nothing but fast-moving electrons or positrons with high kinetic energy, emitted
from radioactive atomic nucleus

* Electric charge is -1

* Deflected by electric & magnetic field, deflection indicates they are negatively charged

* They have comparatively 100 times less ionizing power than alpha radiation

* They have high penetration power compared to alpha radiation but less compared to gamma
* They affect photographic plate

* They cause fluorescence when they incident on certain substances like ZnS & Barium
Platinocynide



Gamma Radiation

= Electric charge is zero & rest mass is zero

* They are not deflected by electric or magnetic fields

* They have least ionizing power compared to alpha & beta radiation
* They have highest penetration compared to alpha & beta radiation
* They affect photographic plate

* They cause fluorescence when they are incident on certain substances like Zn5 & Barium
Platinecynide

Detection techniques of Nuclear Radiation

* Many instruments have been developed to detect radiation
* Based on knowledge of how radiation interacts with matter Excitation lonization Radiation
» Charged particles cause ionization directly through Columbic interactions

* EM radiation produces ion pairs in matter Photoelectric effect Compton scattering Pair
production

* Neutrons produce ions through secondary mechanisms

Nuclear radiation detection instruments
* G. M counter

= lonisation chamber

* Proportional counter

= Scintillators

* Semiconductor detectors




Applications

1) Food irradiation (to increase the life of stored food)

2) Fruits & vegetables irradiation (to increase the ripening period of fruits & to
avoid sprouting in vegetables)

3] Crop improvement by mutation technique (to increase yield, disease
resistance, better nutrition)

4) Insect pest control by sterile insect technique.

5) Radiotherapy - used for treating cancer A




