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LaoZi (604531 BC)

A Journey of a Thousand Miles
Begins with a Single Step

So It was with Plasma UM

_IT



The all-important

First Step
of UM Plasma

The Straits Times, 14 November 1959, Page 16

£ Articie also available om microfilm reel ML4G24 [Lee Kong Chian Fefe
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Thong Saw Pak (3from 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 U
Memory, Item #5564http://ummemory.um.edu.m ' : '
(accessed March 20, 201®hoto provided by O H Chin.

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

Sente 5 H.B mn = -
sated: Dp, H.H. Len, Dr. A.Jd. Berry, Prof. F.0. Inong, Frof. Thone Taw Fuk,

B . Prgf. 0, Barber-Biler, Prof. W.R.D.
Prof. T.J. Dannray (Dean), Data Sir A. Dppenheiz (Vice-Dhanasllor), Tr. 0.0. Anguard ( ¥Visiting Consult
Prof. W, Danara!, Prof. J.¥. Archdescon, Frof. ¥. FPalldse.

Standing:¥r. I4= Chuns Tus, Dr. J.X. Cundlish, Dr. Loke Fwong Hung, Dr. Wone Ming Ming, Dr. 0.7. Thevathassn,

F - 1 = s
- _-_ - ® : 4 -~ K i —- { L : 3
} P W e . P PS C
J i
' 5T VERT ® FACULFY OF MIDIOINE
| gy asd “m‘rn\
# « 18 1964,

L e, | fueat, Dr. Wong Heo Ong, Mew. H.C. Tuthucheary, Dr. T.7. Earthigasu, Mr. Teh Tuek Soon (Ar. Beeletes= ' 1
= e Alan Sg Seh Puan, Dr. Z.M.P. Wettathiry, Dr. A.P. Ohakravorty, B 1AL A A LIBRARY]



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 Physibgpartment1965, in conjunctiomvith gift
of large capacitobankto start Plasma Physics Laboratory under Colombo Plan
(R-L: Dr A Husain, Dr LeekuenOn, DrTehHockHeng LeeSing and Dr LimChuanPoh




1966 FirstM.Sc. UM Plasma:;

S.Lee Some Shock Wave Phenomena in a Ring
Electrode System. MSc thesis. UM, Malaysia,
1966 SupervisorAssocProf Dr The HockHeng




Full test of UM Bankl1 recorded 1.92 MA In 1972

S.P. Thong and S. Lee. A simplified method of switching a 2 iaexeere capacitor bank using a
voltage-division technique Malaysian J. Science, Malaysia (1973), 2(B)--169
Technicians: Raju artdo Tet Soon

UM Bank1 40kV 23 nH,1.9 MA
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UM 2 MA capacitor bank

Fig. 11 shows a photograph of the plasma focus device at
present in operation.

Photograph of experimental set-up, In the centre i{s shown
the pyrex return focus tube, The inner electrode can be
seen through the glass tube. The high voltage collector
plates of the two modules, each with 25 cable connections,

are also shown with the coaxial transmission cables leading

downwards to the condensers, which are on a lower platform,

194 not shown, 1 Focus Studies
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UM PF inFusioningSelf Light

Paking First High Specd Inuscon Photos of Plasma Fusion Dvnamics Moy 1972




Time of Flight Measurement, DD neutrons: UM PF- Oct 1973

S. Lee and Y.H. Chen. Measurements of neutrons from a focussed plasma.
Malaysian J. Science, Malaysia (1975), 3(B99-163

First plasma fusion neutrons measurement in Asia

Institute For Plasma Focus Studies

School and Training Course on Dense Magnetized Plasma as a Source of lonizing Radiat
I FS # Kiareelikges Shoruabol Bos Froely Acasibile T Al #

their Diagnostics and Applications
lﬁfﬂwﬁ?ﬂ%ﬁwﬁﬁﬁTT.:Q 8-12 October 2012. ICTP, Trieste, Italy.



Professor Robert Grogand Wife and Sons) froidolumbia
University, with UM Plasm#&hysics Groumn an outing during a

visit to Plasma Physics Labin9 73 (Bobdés ot her s
o Loy Ky
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Some Staff and students of Physics
Department in 1974




HE Ambassador Dr Ritter of West Germany on the experiments platform of
theJuelichl  ( Watonsl MegaAmpfacility) in 1977 on the occasiaf
Presentation of the milliedollar JuelichPF 1l to UM as followup grant to
Alexander von Humboldt Fellowship of Dr L&ng (with VC Royal Prof
UngkuA Aziz [left] and ProfAbid Husain Head Physics [second from right])
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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

SupervisorAssocProf Lee Sing

**. A university needs to produce its first PhD before
It comes of ageAbdusSalam

Followed by plasma PhD theses by:

Wong Chiow San (1983)Tou Teck Yong (1987)Kwek Kwan
Hiang (1989), [Low Sew Ming19897?] SawsorHeoh(1991),
Chew AhChuan(1991), and a continuing stream till today.



UM Plasma went international in 1984

Distinguishedscientists from India, China, Pakistan, UK, US,
Australia VisitingUM Plasma Research Lab during First Tropical
College omMpplied Physics In 1984

The Malay Mail, Wednesday, Janudry 4, Hﬁ!

[ Or Lee explaining the laboratory’s achievements and plans for the future h




Nobel Laureat&bdusSalam visiting the UNU Training Programme on Plasmé
Laser Technology at UM in Januat986

L-r: Widdi, Gholap Sapry Smith,Tou, AbdusSalam, KEissa(almost hidden)Suryadj Zakaullah Kwek, Lee,ChataSingh,Susetyo Tan




UNU Training Programme on Plasma and Laser Technology in 1985 to 1986
Widdi Usadaa s sembl i ng his UNU/I CTP PFF Part s
Dr Walter Shearer (UNUYakaullah Dr Eissa Lee  Warmate& Dr Smith with1 set (in crates) of

UNU/ICTP PFFat FoyerOf UM Physics




YB MenteriSainsTeknologidanAlam SekitarDatoAmar Stephen Yong
(front-L) Visiting Plasma Lalon occasiormf his Opening of Second Tropical
CollegeonApplied Phy3|cs 1986

Minister Scicnrt'l':chnulug}' and Environment Amar Stephen Yong



Professor PaoldSakanakaof Brazil visits UM Plasma Research Lab

during SecondTropical College on Applied Physics1986
L-r: Smith, Kwek, Jalil, SakanakaSaw, ChinJasbir Warmate Widdi

Ekanaka visits UNU Training Program on Plasma and Laser Technology 198¢
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Second Tropical College on Applied Physics KL March-April 198688




NewsUM Provides leadership in Sou8outh scientific
collaboration in the formation of the Asian African Association
for Plasma Trainingl,988 at Third Tropical College on Applied Physics
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AAAPT Leaders visiting UM Plasma
Lab in 1988 - Malay Mail photo
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TOUR OF THE LAB: Physicists at UM’s plasma lab



AAAPT Inaugural Council Meeting on 7.6.1988 in Kuala Lumpur.

L-r: Li Yin -an, Chen YouHor, Chaivitya Silawatshananaj Wong Chiow San, Chew AhChuan
Tsai Shih Tung, M Srivastava, Lee Sing, Beg (representing Kurtaza,) T El Khalafawy, Moo SiewPheng

W




Prof Syed HusseiAlatas(middle), VC UM;Prof AbdusSalam(right) (Nobel
Laureate)Director, ICTP Triesteltaly and Prof Lee SingleadPhysics UM atCTP
Trieste signing the memorandum989 forming the ICACUM (ICTP Affiliated
CentreUniversitiMalaya) sited at Physics Department Uffbr period19831994).
Looking on is ProfessdBallienoDenardg Head, Office of Extern&ctivies, ICTP.
(Citation for signing:Physics Department UM provides outstanding
leadership in SouthSouth plasma training and research
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UM as Affiliated Centre of ICTP Trieste 31.10.1989]

igning of Memorandum of ICAC-UM,



One of first ICAGUM activities was the placement of UNU ICTP PFF |
a ICTP Trainingacility in 1991

L-r: Chin,(Malaysia)Sobhaniarflran) , Warmate(mostly hidden) Moreno (Argentindflasoud(Egypt) ,SerbarfRomania), Lee (Malaysia), ?
Jasbir Singh (not in photo) installed the UNU ICTP PFF in ICTP Trieste, and maintained it in operation for initial period

'."-'_, ~ UNU ICTP PFF research session at ICTP Trieste June 1991
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conjunction with Spring Plasma College and AAAPT First General Meeting (31.5) Sth Council (30.5) 6th Council (6.6
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Part 2. The Lee Code Today

UNU/ICTP PFF [7]was developed durintpe UNU TrainingProgramme
in Plasma and Laser Technologyli®85;

Complementing thig7-9] a 2phase codwas developefll0,11] to
describe and optimizZeéF design.

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

It is energy, charge and massconsistent
It was used in the design and interpretation of experiments [7,13,14].

An improved 5phase code [12] incorporating finite small disturbance
speed [15], radiation and radiattooupled dynamics was used {18],
andwas webpublished19] in 2000

Plasma selabsorption was included [12,19] in 2007.

It is usedextensively as a complementary facility in several machines, for
example: UNU/ICTP PFF [7,14,488], NX2 [18,20], NX1 [18], DENA

[21].

It hasbeenused in other machines for design and interpretation including
subkJ PF machines [22], FNII [23], the UBA harday source [24], KSU
PF [25] and a cascading plasma focug.[26



Information computed includes

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

A SXRemission characteristics and yield {23,27%33] for various
applications including as a source for microelectronics lithography [1

A Optimizationof machines [7,12,180,28] and adaptation in the form of
ML (Modified Lee) toFilippov-type plasma focus devices [21].

A Plasméaocus neutron yield calculations [34,35],

A Extractionof diagnostic data [33,426] andanomalous resistance data
[47-49] from currensignals

A Computation of referenasumbers for deuteroand other ion beam
number&energyfluence & flux [50,51].

A Applications to production of Shetiived Radioisotopes , advanced
andnanomaterials and to damage studies in relation to pleagiag
walls in fusionreactiors



Insights obtained from numerical
experiments using the code Iinclude

A Scaling properties
A Speedenhancement of yield46].

A Pinch current and yield limitation as static inductance is reduc
[36,37]

A Radiation& particle yields scaling laws [30,32,34,38,395H).
A Deterioration of neutron scaling (neutron saturation) [38,39],
A Currentstepped PF [41],

A A slow-focus mode (SFM) fooptimisationof fast plasma
streams fonanematerials fabrication

A Radiative cooling and collapse [40] and creation of high energ
density HED states of matter

A Regimes of operation ¢fFdevicese.gradiative and Joule,
Jouledominated, radiaticdominated etc. The study of regimes
will lead tooptimisationof plasma focus for specific purposes.

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



The Lee Code Today

Experimental based; Energy Mass & Charge consistent, Connected to reality;
Unlity prioritised; Cover whole process: birth to streaming death.
LUiniversal: all gases and all plasma focus from smallest to largest and bevond

Connect to reality, fit computed
with measured current

I

Dynamics & Energy Distributions

* - Temperature, Density

Neutron, SXR Yields

lon beams, Streaming Plasmas

HRadiatively-cooled & collapsed HED

Axial Radial Anomalous
Phase || Phase | | Resistance L Outputs
Phase
Applications \4 Scaling
— -
Design z -
PF's Diagnostic references

Scaling laws

Technological Insights & Innovations

Fig 3.5 Pliysical basiz, broad scope and results and applications of the Lee Llodel code




We discuss 3 examples of results froi
the Lee Code






