
THE EFFECTS DONE BY AN ELECTROMAGNETIC PULSE 
GENERATOR BASED ON MARX GENERATOR TOWARDS 

NEARBY CONDUCTORS AND ELECTRONIC COMPONENTS. 

MUHAMMAD ADIB AKRAM BIN MOHDAMI NORASHID 

BACHELOR OF SCIENCE (Hons.) 
PHYSICS 

FACULTY OF APPLIED SCIENCES 
UNIVERSITI TEKNOLOGI MARA 

JANUARY 2013 



ACKNOWLEDGEMENTS 

*ia.J>Sl (^kj l l /JlljwuiJ 

All praise to Allah S.W.T, peace is upon our prophet, Muhammad S.A.W. I heartily 

thankful to my supervisor; Prof. Madya Dr. Mohd Salleh Mohd Deni, whose 

encouragement, guidance and support from the initial to the final level enabled me 

develop an understanding of this project 

Apart from that, thanks to those who involved directly and indirectly in order to 

complete my thesis especially my mother; Salbiah binti Sulaiman and colleagues who 

always supported me in any aspect during the completion of the project. I really 

appreciate it. 

Finally, thanks to the Faculty of Applied Sciences, University Teknologi MARA for 

giving me an opportunity to conduct this study. 

Muhammad Adib Akram bin Mohdami Norashid 

i 



TABLE OF CONTENTS 

Page 
ACKNOWLEDGEMENTS i 
TABLE OF CONTENTS ii 
LIST OF TABLES iv 
LIST OF FIGURES v 
LIST OF ABBREVIATIONS vi 
ABSTRACT vii 
ABSTRAK viii 

CHAPTER 1: INTRODUCTION 

1.1 Background 1 
1.2 Problem Statement 8 
1.3 Significance of study 8 
1.4 Objectives of study 8 

CHAPTER 2: LITERATURE REVIEW 

2.1 Nuclear phobia 9 
2.2 Electromagnetic pulse (EMP) 10 
2.3 How EMP works 13 
2.4 Example of current surge by lightning 15 
2.5 A method to produce pulse: Marx Generator 16 

CHAPTER 3: METHODOLOGY 

3.1 Materials preparation 17 
3.2 Cockcroft Walton Generator preparation 18 
3.3 Construction of Marx Generator 20 
3.4 EMP Generator 21 
3.5 EMP Generator testing 

3.5.1 Pulse time and rise time 22 
3.5.2 EMP distance and overcurrent 23 
3.5.3 IC7402 exposure 23 

CHAPTER 4: RESULTS AND DISCUSSIONS 

4.1 Characteristic of Marx Generator 25 
4.2 Spark distance versus rise time 27 
4.3 Spark oscilloscope reading 28 
4.4 Current induced in copper wire inside coil 29 
4.5 Current induced by second coil 31 
4.6 IC 7402 exposure test 34 



ABSTRACT 

An EMP Generator device is designed by combining a Cockcroft Walton Voltage 

Multiplier towards a Marx Generator. The spark is directed towards a 1600 rotation coil 

to direct the EMP in linear formation. Over voltages exceeding lkv is detected along 

with over currents exceeding 20 ampere by measuring the currents induced in the middle 

of the coil. The second identical coil is placed beside primary coil to receive maximum 

induction and measuring voltage and current of the second coil yield the same result. 

Increasing the distance between coils decreases the occurring of over currents almost 

linearly. The pulsing current is directed into a 7402 IC and the functions failed after 

checked by IC checker. The performance of EMP Generator device is discussed if used 

in a large scale in military weaponry. 
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CHAPTER 1 

INTRODUCTION 

1.0 Background 

Electricity now is so related to us. It revolves around as such that our lives in not 

complete without them. It is no longer a want but is more to needs. No matter where 

we are or when electricity is around as whether naturally or induced by us. We 

cannot run from it. It can be from lightning that we see, or even the electrical pulse 

in our nervous system inside us. Electricity has provides a lot of advantages since its 

discovery of its potential. It speeds up communication, provides huge amount of 

energy, can be controlled, stored or produced and lots more. Today's generation use 

electricity a lot more than previous generation. This shows that in the future, the 

relationship between electricity and mankind will be almost inseparable. 

An electrical current is defined as the rate of flow in the electron [1]. Electron is the 

smallest particle of an atom apart from neutron and proton. Having negative charges, 

electrons together with protons and sometimes also neutron makes up an atom. As 

the size of electron is very small, it is very light and easy to move. In an electrical 

circuit, electrons will flow in the circuit as long as there is a potential difference in 

the circuit, like river flowing downhill. The potential difference for electricity is 

called the Voltage [2]. It also known as electromotive force (EMF) it provides the 
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