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LaoZi (604-531 BC) 

 

A Journey of a Thousand Miles 

Begins with a Single Step 

 

So it was with Plasma UM 



The all-important  

First Step 
of UM Plasma 



Thong Saw Pak (3rd from left)- with weightlifting team to British 

Empire Games, Auckland 1950; TSP won silver in lightweight division. 

 (He also represented Singapore in Helsinki Olympics 1952)  



Ref:  University of Malaya Archive, "First Meeting of Faculty of Medicine, University of Malaya, November 18, 1964," in UM 

Memory, Item #5564, http://ummemory.um.edu.my/ummemory/index.php/items/show/5564  

(accessed March 20, 2016)- photo provided by O H Chin. 

Prof. Thong Saw Pak: Left Image Seated second from left. Left image is extracted from main photo on right. 

 

http://ummemory.um.edu.my/ummemory/index.php/items/show/5564


The remaining photos are taken from 

the personal collection of S Lee 

 



HRH Prince Philip of Great Britain visits UM Physics Department, 1965, in conjunction with gift 

of large capacitor bank to start Plasma Physics Laboratory under Colombo Plan 

(R-L: Dr A Husain, Dr Lee Kuen On, Dr Teh Hock Heng, Lee Sing and Dr Lim Chuan Poh) 
 



 

1966 First M.Sc. UM Plasma:   

 
S.Lee  Some Shock Wave Phenomena in a Ring 

Electrode System. MSc thesis. UM, Malaysia, 

1966- Supervisor: Assoc Prof Dr The Hock Heng 

 



Full test of UM Bank1 recorded 1.92 MA in 1972 
S.P. Thong and  S. Lee.  A simplified method of switching a 2 mega-ampere capacitor bank using a 

voltage-division technique.  Malaysian J. Science, Malaysia (1973), 2(B): 157-169 

Technicians:  Raju and Ho Tet Soon 



 

School and Training Course on Dense Magnetized Plasma as a Source of Ionizing Radiations, 
their Diagnostics and Applications

8-12 October 2012,  ICTP, Trieste, Italy.

School and Training Course on Dense Magnetized Plasma as a Source of Ionizing Radiations, 
their Diagnostics and Applications

8-12 October 2012,  ICTP, Trieste, Italy.

UM 2 MA capacitor bank



UM PF in Fusioning Self Light 



 

 

Time of Flight Measurement, D-D neutrons: UM PF- Oct 1973- 
S. Lee and Y.H. Chen.  Measurements of neutrons from a focussed plasma.  

Malaysian J. Science, Malaysia (1975), 3(B): 159-163 

 
 

School and Training Course on Dense Magnetized Plasma as a Source of Ionizing Radiations, 
their Diagnostics and Applications

8-12 October 2012,  ICTP, Trieste, Italy.

School and Training Course on Dense Magnetized Plasma as a Source of Ionizing Radiations, 
their Diagnostics and Applications

8-12 October 2012,  ICTP, Trieste, Italy.

First plasma fusion neutrons measurement in Asia



Professor Robert Gross (and Wife and Sons) from Columbia 

University, with UM Plasma Physics Group on an outing during a 

visit to Plasma Physics Lab in 1973 (Bobôs other son took this photo) 

 



Some Staff and students of Physics 

Department in 1974 



HE Ambassador Dr Ritter of West Germany on the experiments platform of 

the Juelich I (UMôs second 2 MegaAmp facility) in 1977 on the occasion of 

Presentation of the million-dollar Juelich PF II to UM as follow-up grant to 

Alexander von Humboldt Fellowship of Dr Lee Sing (with VC Royal Prof 

Ungku A Aziz [left] and Prof Abid Husain Head Physics [second from right]) 

 



Coming of Age of Physics in Malaysia: -

First Physics PhD Thesis produced by a 

Malaysian University in 1978. 
Chen You Hor. Parametric Study of Focus 
Optimization. PhD thesis. UM, Malaysia, 1978- 

Supervisor: Assoc Prof Lee Sing 

**: A university needs to produce its first PhD before 
it comes of age- Abdus Salam  

Followed by plasma PhD theses by: 

Wong Chiow San (1983), Tou Teck Yong (1987), Kwek Kwan 
Hiang (1989), [Low Sew Ming- 1989?] Saw Sor Heoh (1991), 
Chew Ah Chuan (1991), and a continuing stream till today. 



 

 

UM Plasma went international in 1984:  

Distinguished scientists from India, China, Pakistan, UK, US, 

Australia Visiting UM Plasma Research Lab during First Tropical 

College on Applied Physics In 1984             

 



Nobel Laureate Abdus Salam visiting the UNU Training Programme on Plasma and 

Laser Technology at UM in January 1986 

L-r: Widdi, Gholap, Sapru, Smith, Tou, Abdus Salam, K Eissa (almost hidden), Suryadi, Zakaullah, Kwek, Lee,Chatar Singh, Susetyo, Tan 



UNU Training Programme on Plasma and Laser Technology in 1985 to 1986 
Widdi  Usada assembling his UNU/ICTP PFF           Parts of several UNU/ICTP PFFôs 

 Dr Walter Shearer (UNU), Zakaullah, Dr Eissa, Lee      Warmate & Dr Smith with 1 set (in crates) of  
                                    UNU/ICTP PFF-at Foyer Of UM Physics 

 
        Fellows 



 

 

 

 

YB Menteri Sains Teknologi dan Alam Sekitar Dato Amar Stephen Yong 

(front-L) Visiting Plasma Lab on occasion of his Opening of Second Tropical 

College on Applied Physics, 1986 

  
 



Professor Paolo Sakanaka of Brazil visits UM Plasma Research Lab 

during Second Tropical College on Applied Physics, 1986 
L-r: Smith, Kwek, Jalil, Sakanaka, Saw, Chin. Jasbir, Warmate, Widdi 



News-UM Provides leadership in South-South scientific 

collaboration in the formation of the Asian African Association 

for Plasma Training, 1988- at Third Tropical College on Applied Physics 

 



 

AAAPT Leaders visiting UM Plasma 

Lab in 1988 - Malay Mail photo 
 



AAAPT Inaugural Council Meeting on 7.6.1988 in Kuala Lumpur. 
L-r: Li Yin -an, Chen You Hor, Chaivitya Silawatshananai, Wong Chiow San, Chew Ah Chuan 

         Tsai Shih Tung, M Srivastava, Lee Sing,  Beg (representing  G Murtaza,) T El Khalafawy, Moo Siew Pheng 

 



Prof Syed Hussein Alatas (middle), VC UM; Prof Abdus Salam (right) (Nobel 

Laureate), Director, ICTP Trieste, Italy and Prof Lee Sing Head Physics UM at ICTP 

Trieste- signing the memorandum, 1989  forming the ICAC-UM (ICTP Affiliated 

Centre-Universiti Malaya) sited at Physics Department UM  (for period 1989-1994).  

Looking on is Professor Gallieno Denardo, Head, Office of External Activies, ICTP. 

(Citation  for signing: Physics Department UM provides outstanding 

leadership in South-South plasma training and research) 

 



One of first ICAC-UM activities was the placement of UNU ICTP PFF as 

a ICTP Training Facility in 1991 
L-r: Chin,(Malaysia)  Sobhanian (Iran) ,  Warmate (mostly hidden)  Moreno (Argentina), Masoud (Egypt) , Serban (Romania), Lee (Malaysia), ? 

Jasbir Singh  (not in photo) installed the UNU ICTP PFF in  ICTP Trieste, and maintained it in operation for initial period 

 



Part 2: The Lee Code Today 
Å  UNU/ICTP PFF [7]  was developed during the UNU Training Programme 

in Plasma and Laser Technology in 1985;  

Å Complementing this  [7-9] a 2-phase code was developed [10,11] to 
describe and optimize PF design. 

Å  The code [12] couples the electrical circuit with PF dynamics, 
thermodynamics and radiation.    

Å It is energy-, charge- and mass- consistent. 

Å  It was used in the design and interpretation of experiments [7,13,14].   

Å An improved 5-phase code [12] incorporating finite small disturbance 
speed [15], radiation and radiation-coupled dynamics was used [16-18], 
and was web-published [19] in 2000. 

Å  Plasma self-absorption was included [12,19] in 2007.  

Å It is used extensively as a complementary facility in several machines, for 
example: UNU/ICTP PFF [7,14,16-18],  NX2 [18,20], NX1 [18], DENA 
[21]. 

Å  It has been used in other machines for design and interpretation including 
sub-kJ PF machines [22], FNII [23], the UBA hard x-ray source [24], KSU 
PF [25] and a  cascading plasma focus [26]. 
 



Information computed includes  

Å Axial and radial dynamics [7,13,14,16,17,25],  

Å SXR emission characteristics and  yield [17-20,27-33] for various 
applications including as a source for microelectronics lithography [18],  

ÅOptimization of machines [7,12,16-20,28] and adaptation in the form of 
ML (Modified Lee) to Filippov-type plasma focus devices [21].  

Å Plasma focus neutron yield calculations [34,35],  

Å Extraction of diagnostic data [33,42-46]  and anomalous resistance data 
[47-49] from current signals 

Å Computation of reference numbers for deuteron and other ion beam 
number &energy fluence  & flux  [50,51]. 

Å  Applications to production of  Short-Lived Radioisotopes , advanced 
and nano-materials and to damage studies in relation to plasma-facing 
walls in fusion reactiors. 

 
 



Insights obtained from numerical 

experiments using the code include 

ÅScaling properties 

ÅSpeed-enhancement of yields [16].  

ÅPinch current and yield limitation as static inductance is reduced 
[36,37] 

ÅRadiation & particle yields scaling laws [30,32,34,38,39,50-55].  

ÅDeterioration of neutron scaling (neutron saturation) [38,39],  

ÅCurrent-stepped PF [41],  

ÅA slow-focus mode (SFM) for optimisation of fast plasma 
streams for nano-materials fabrication 

ÅRadiative cooling and collapse [40] and creation of high energy 
density HED states of matter 

ÅRegimes of operation of PFdevices; e.g radiative and Joule, 
Joule-dominated, radiation-dominated etc. The study of regimes 
will lead to optimisation of plasma focus for specific purposes. 
 

The range and scope of this Model code is shown in the following figure. 
 



The Lee Code Today 

 



We discuss 3 examples of results from 

the Lee Code 

 




