CLUSTER UNIVERSITY SRINAGAR, KASHMIR
SYLLABUS- SEMESTER 5% (CBCS) — INTEGRATED M.Sc. PHYSICS
(DSE COURSE - Theory)

Title: Experimental Techniques Course Code: PHY18-505DSE
Credits: 04 Total: 100 Marks
Internal Assessment Test: 20 Marks

Semester End Examination: 80 Marks

UNIT: 1

Accuracy and precision. Significant figures. Error and uncertainty analysis. Types of errors:
Gross error, systematic error, random error. Statistical analysis of data (Arithmetic mean,
deviation from mean, average deviation, standard deviation, chi-square and curve fitting.
Guassian distribution. (15 Lectures)

UNIT: IT

Periodic and aperiodic signals. Impulse response, transfer function and frequency response of
first and second order systems. Fluctuations and Noise in measurement system. S/N ratio and
Noise figure. Noise in frequency domain. Sources of Noise: Inherent fluctuations, Thermal noise,
Shot noise, 1/f noise, Methods of safety grounding. Energy coupling. Grounding. Shielding:
Electrostatic shielding. Electromagnetic Interference. (15 Lectures)

UNIT: 111

Static and dynamic characteristics of measurement Systems. Generalized performance of
systems, Zero order first order, second order and higher order systems. Electrical, Thermal and
Mechanical systems. Calibration. Transducers and sensors. Characteristics of Transducers.
Transducers as electrical element and their signal conditioning.

UNIT IV

Temperature transducers: RTD, Thermistor, Thermocouples, Semiconductor type temperature
sensors (AD590, LM35, LM75) and signal conditioning. Linear Position transducer: Strain
gauge, Piezoelectric. Inductance change  transducer: Linear  variable differential
transformer (LVDT), Capacitance change transducers. Radiation Sensors: Principle of Gas
filled detector, ionization chamber, scintillation detector. (15 Lectures)

Reference Books:

1. Measurement, Instrumentation and Experiment Design in Physics and Engineering,
M. Sayer and A. Mansingh, PHI Learning Pvt. Ltd.

2. Experimental Methods for Engineers, J.P. Holman, McGraw Hill

3. Introduction to Measurements and Instrumentation, A.K. Ghosh, 3™ Edition, PHI
Learning Pvt. Ltd.

4. Transducers and Instrumentation, D.V.S. Murty, 2" Edition, PHI Learning Pvt. Ltd.

5. Instrumentation Devices and Systems, C.S. Rangan, G.R. Sarma, V.S.V. Mani, Tata
McGraw Hill

6. Principles of Electronic Instrumentation, D. Patranabis, PHI Learning Pvt. Ltd.

7. Electronic circuits: Handbook of design & applications, U.Tietze, Ch.Schenk, Springer
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