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Inside this issue: Editorial 
Greetings to all members of EPS on behalf of all 
the Executive Committee members. We are de-
lighted that we manage to reach you, at least once 
in a year, through the Newsletter which we think 
is acting as a bridge between the EC members and 
you; the members of EPS. 

We have been trying our best to fulfill the respon-
sibilities you have conferred on us since the last 
conference held in the premises of Jimma Univer-
sity. We are also working in close collaboration 
with our members at Haromaya University (HU) 
on the forthcoming National Conference of EPS, 
which we plan to hold on October 07 and 08, 2011 
in the premises of HU. We are also working on the 
draft constitution that will allow EPS to organize 
EPS chapters in the different universities across 
the country. 

In the current issue of the Newsletter, several ar-
ticles of interest are included. In the “Who is Who” 
section, we have a short biography of the re-
nowned physicist and Nobel Laureate Lev Davido-
vich Landau. Our Feature Article column presents 
Prof. Gerald Holton’s Lecture on the title “Of What 
Use is the History of Science?”. In the Interview 
section, the Ethiopian physicist Dr Legesse Sen-
betu shares with us his views and experiences. A 
new column named “Physics Essay” presents the 
views of Brock Junkin on “The Fundamentals of 
the Universe” and on the question “Is No-thing 
Something?” Finally, we would like to invite all 
the members of EPS to forward comments, sugges-
tions, feedbacks and support that will help us to 
improve the Newsletter. 

Have a pleasant reading!  

Upcoming Event 
EPS has planned to hold the Sixth 
National Conference on October 
07 and 08, 2011 in the premises  
of Haromaya University. The 
theme of the Conference is 
“Physics Education, Research 
and its Applications in Various 
Fields”. 
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Answers to the quizzes on  
Vol. 5, Iss. No. 1 

1. If we shine white light through 
(a) a red filter and then a blue filter, 
we end up with no light (dark) be-
cause the red filter only lets red light 
through. Then the blue filter only 
lets blue light through. However, 
since the red filter already removes 
all of the blue light, the blue filter 
can’t let any light through, so that 
we end up with no light (dark). 
(b) a yellow filter followed by a green 
filter, we end up with green light. 
This is because the yellow filter lets 
through green and red (since red + 
green = yellow), then the green filter 
only lets through green light. 

2. The floating log displaces its own 
weight whether it is in the lake or 
the boat. Thus, the level of the lake 
remains unchanged. 



Who is Who in Physics: 

Lev Davidovich Landau 
The Soviet theoretical physicist Lev Davidovich Landau (1908-1968) 
developed a mathematical theory that explained the properties of su-
perfluidity and superconductivity of helium at temperatures close to 
absolute zero. 

Lev Landau, called "Dau" by his students and close associates, 
was born on Jan. 22, 1908, in Baku, the capital of Azerbaidzhan, 

to parents of middle-class of Jews 
origin. At the age of 14 he entered 
the University of Baku; then, in 
1924, he transferred to Leningrad 
State University. In 1927 he gradu-
ated with a doctorate from the fac-
ulty of physics. Between 1927 and 
1929 he continued his postgraduate 
studies at the Physicotechnical Insti-
tute of Leningrad. 

In 1929 Landau left the Soviet Un-
ion to study for a year and a half at 

the Institute for Theoretical Physics in Copenhagen as well as at 
scientific centers in Germany, Switzerland, Great Britain, and 
the Netherlands. During his stay at the institute in Copenhagen, 
he became closely associated with the Danish physicist Niels 
Bohr. Bohr invited Landau in 1933 and 1934 to attend several 
conferences on theoretical physics. When abroad, Landau pub-
lished at the age of 22 his classic theory on the diamagnetism of 
electrons in a metal (Landau's diamagnetism). 

Soon after returning to Leningrad, in 1932 Landau received an 
assignment to head the theoretical section of the Ukrainian 
Physicotechnical Institute; he also joined the faculties of the 
Kharkov Institute of Machine Construction and the University 
of Kharkov. In Kharkov the Landau school of theoretical phys-
ics had its beginning. 

Between 1938 and 1960 Landau, together with his student and 
collaborator E. M. Lifshitz, wrote a series of volumes under the 
heading of Course of Theoretical Physics, covering mechanics, 
classical field theory, quantum mechanics, relativistic quantum 
theory, statistical physics, fluid mechanics, theory of elasticity, 
electrodynamics of continuous media, and physical kinetics. 
Some of the sections in the books are actually based on original 
research performed by the authors. There are few works on 
contemporary physics that match the Course of Theoretical Phys-
ics in terms of clarity of exposition and scope of treatment; it is 
therefore not surprising that in April 1962 this veritable ency-
clopedia received the Lenin Prize. 

Landau’s Science 

In 1927 Lev Landau became one of the first to introduce the 
density matrix, a mathematical tool for dealing with mixed 
quantum states. He went on to describe the behavior of an elec-
tron gas, finding that electrons in a magnetic field are confined 
to orbits of discrete energy, now called Landau levels. In the 
realm of astrophysics, he postulated the existence of neutron 
cores, which have come to be known as neutron stars. And si-

multaneously with an American group, he explained how cos-
mic rays produce electron showers. 

Landau’s greatest contributions involve phase transitions of the 
second kind, in which a substance changes from an ordered to a 
disordered configuration without absorbing heat. One such 
transition is that of helium from a normal to a superfluid state. 
Landau described superfluidity by means of a roton, an excita-
tion that has since been discovered but whose true nature re-
mains mysterious. He also introduced the order parameter, a 
kind of large-scale wave function. Applied to superfluid he-
lium, the order parameter described the behavior of atoms in 
their common quantum state; applied to superconductors, it 
revealed such properties as how current flows around an in-
truding magnetic field; applied to superfluid helium 3, it de-
scribed a host of complex configurations. 

In 1950, with his student Vitaly Ginzburg, Landau developed a 
framework in which the universal phenomenon of broken sym-
metry by which, for example, quarks are believed to acquire 
mass can be simply described, again by means of an order pa-
rameter. 

Landau also studied how ferromagnets, the magnets of ordi-
nary experience, divide into domains in which the microscopic 
components point in different directions. He worked on plasma 
physics and in 1956 developed the theory of Fermi liquids, 
which contain strongly interacting electronlike particles. His 
interests encompassed particle theory as well: he developed a 
statistical picture of a nucleus, challenged the consistency of 
quantum electrodynamics and, along with others, postulated 
the principle of charge-parity conservation. And this is only a 
partial list of his achievements. 

Low-temperature Physics 

In 1937 Landau arrived at the Institute of Physical Problems of 
the Soviet Academy of Sciences to head its theoretical section. 
He concentrated on certain paradoxical results obtained from 
experiments with helium near absolute zero. Helium II is virtu-
ally frictionless in its motion; yet when it is placed between two 
rotating disks, a force, indicating the presence of viscosity, can 
be measured. In another experiment a 
flask containing liquid helium was 
immersed in a bath of liquid helium 
and then heated; liquid helium was 
observed to flow out of the flask, but 
the flask remained full. To explain this 
paradoxical behavior of liquid helium, 
Landau regarded helium II as a 
"quantum liquid" whose properties 
could not be treated within the frame-
work of classical mechanics. He pre-
sumed that helium II possessed two simultaneous forms of mo-
tion: normal, which is viscous and transports heat, and super-
fluid, possessing neither viscosity nor thermal conductivity. 

The paradox associated with the non-emptying flask was re-
solved by Landau's theory, which predicted a superfluid coun-
tercurrent whose behavior conforms to the hydrodynamic ... 

(Lev Davidovich …: Continued on page 7) 
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(Of What Use… : Continued from page 10) 

students a glimpse of why and how this theory came about, and 
thus became a key part of physical science. 

Even in Einstein’s own writings, it is easy to find what he re-
garded as the immediate antecedents of his theory. I would 
recommend turning to one of Einstein’s early love letters to his 
future wife, Mileva Maric. Writing in August 1899, he says he 
has been reading Heinrich Hertz on Maxwell’s theory, and he 
presents to Mileva his conclusion: “The introduction of the 
word ‘Ether’ in the electric theory has led to the conception of a 
medium of whose motion one can talk, without, I believe, con-
necting with that assertion a physical sense.” 

So, in 1899, six years before his 1905 paper, he already had the 
audacity to dismiss the ether. Later, Einstein added that the 
Fizeau experiment of 1851, stellar aberration, and Michael Fara-
day’s induction experiment were the critical antecedents to his 
own work. And in his autobiography, written in 1946, he added 
that his early self-education included reading Gustav Kirchhoff 
and Hermann Helmholtz, especially on Maxwell’s theory. In-
deed, he referred to his own approach to physics as the Max-
wellian Program. 

Now that we have begun to make the student aware of some of 
the steps, so to speak, of a ladder up through which relativity 
came into being in Einstein’s mind, we can stop at this impor-
tant point to explain what in Einstein’s view is that Maxwellian 
program. It is of course an exemplification and realization of the 
oldest motivating force in physics, namely, the attempt at a 
grand synthesis, at a unification of disparate elements—a tradi-
tion I have liked to call the Ionian Enchantment, going far back 
in time. 

In a way, some of the most recent works being presented at this 
APS meeting are children of that great family dynasty: the 
movement toward unification within a branch of science, going 
back to (among others) the Vienna Circle for the Unity of Sci-
ence, then further back to the syntheses worked on by Maxwell, 
by Faraday, by Oersted, by Kant and the nature philosophers. 
This takes us all the way back to Newton, who in his preface to 
the Principia Mathematica said he hoped that by mechanical 
principles one could “derive the rest of the phenomena of na-
ture,” and ultimately back to Thales of Miletus in ancient 
Greece. And then we can go forward to what Einstein initially 
called the generalized relativity theory, and on to today’s ideas 
of a theory of the synthesis of all forces. Giving some idea of 
this grand arc is showing science as a living being, with huge 
energy, struggles, despair, visions, vexations, and victories. 

In short, when students are dealing with the work of any of 
those who helped our current science to be born, they should 
see that physics, through the centuries-long application of ra-
tionality, intuition, and skill, has achieved a high degree of or-
ganic coherence, rather than being just one detail after another, 
like those separate chapters in so many textbooks. So, should 
not at least some of us, when teaching, for example, about Ein-
stein’s work as reflected in his equations, let it be known also 
that Einstein himself noted (in “Motive des Forschens,” 1918) that 
“the supreme task of a physicist,” as of any intellectual, is to 
form “a coherent and lucid world picture”? 

And, for that matter, should it not be known also that Einstein 
urged a fierce defense of science, as well as upgrading the con-
ditions of mankind? Would that not add greatly to the sense of 
self of future scientists, a sense that may be diminished if they 
see their main purpose only to do yet another narrow set of 
assigned tasks? And, just possibly, given this larger self-
confidence as sons and daughters of an extraordinary family, 
would that not allow them, in this era of unreason and neglect, 
to act when necessary, on behalf of our profession—and be-
yond? 

Dear friends and colleagues, having shared a call of conscience 
in Bram Pais’ spirit, I thank you again for this honor, and for 
your attention. 

—St. Louis, Missouri, 15 April 2008. 

Adopted from the website of the American Physical Society.� 

(Interview: Continued from page 9) 

Dr Legesse, among the research works you have been in-
volved, would you tell us the most outstanding ones? 

My PhD dissertation with the title “Topics in Astrophysics and 
Many-Body Theory” is composed of three research papers that 
have been published: the first in Physical Review C, the second 
in Physical Review A, and the third in Journal of Low Tempera-
ture Physics. During four years (1976-1980) at Northwestern 
University (NU), first as Postdoctoral Fellow and later as Re-
search Associate, I participated in different basic physics re-
search projects such as: a molecular theory of liquid crystals, 
surface properties of quantum fluids, and phase transition in 
adsorbed layers. The results of these research studies have been 
published in Physical Review (A & B); Journal of Low Tem-
perature Physics; and Molecular Crystals and Liquid Crystals. I 
left NU to take an appointment as Research Associate (1980-
1981) at UCSD where I was involved in the development of a 
phenomenological model to study the stopping power of ener-
getic ions in solids and plasmas. The results of this research 
were published in Physical Review B. Next, I was a Senior Sci-
entist (1982-1985) at GA Technologies Inc. in San Diego where I 
did basic physics research in the theory of two-dimensional 
systems, and electronic properties of graphite intercalation 
compounds. The results of a Band model calculation for the 
electronic structure of the graphite intercalation compound 
(KHgC8) were published in Physical Review B. 

Dr Legesse, what would be your advice to young students 
seeking to take physics as a career? 

The variety and number of career options that are available to a 
physicist depend on whether one has the proper education (in 
physics and mathematics) and strong fundamental understand-
ing of the field. Young students must be willing to do extra 
work beyond the lectures and the reading of physics text books 
to achieve deep understanding. Roughly speaking, one may 
consider physics as problem-solving-discipline. Thus my ad-
vice to young students is to independently work on as many 
hard physics problems that they can get hold off, in order to 
make ideas presented in the lectures and text books more realis-
tic, more complete, and more settled in their mind. 

Thank You!� 
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Objectives of EPS  

♦ To promote physics education and research in the country; 

♦ To organize and coordinate various conferences on phys-
ics education and exchange of scientific information; 

♦ To popularize physics in order to make students develop 
interest in physics; 

♦ To promote active participation of Ethiopian physicists 
and the general public in the design and implementation 
of the physics curriculum; 

♦ To provide assistance to members when they encounter 
professional problems; and 

♦ To create a means for disseminating scientific information. 

Membership Type 
1. Regular Member: 

A person could be a regular member if he/she is at least a 
diploma graduate in physics or has completed two years of 
college education in physics, with at least three years of work 
experience in the field. He/she must also be currently work-
ing in the field or related area. 

2. Associate Member: 
 A person who has been trained in physics but who has 

changed his/her profession. 
3. Student Member: 

 A student who has at least two years of college education in 
physics. 

Membership Fees: 

 1. Registration fees 

Regular member: Birr 20 
Associate member: Birr 10 
Student member: Birr 1 

 2. Annual Contributions 
Regular member: Birr 25 
Associate member: Birr 15 
Student member: Birr 5 

Note: 
Registration fee is paid only once. The annual contribution 
should be paid once in a year before the end of the month of 
“Tikimit”. Only those members who have paid duly their 
annual contribution could get membership benefits of EPS. 
Starting from next year, the membership fees will be up-
dated as follows: 

Membership Fees: 

 1. Registration fees 

Regular member: Birr 30 
Associate member: Birr 20 
Student member: Birr 5 

 2. Annual Contributions 
Regular member: Birr 50 
Associate member: Birr 30 
Student member: Birr 10 
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Call for papers 
EPS has planned to hold 
its Sixth Conference on 
Oct. 07 & 08, 2011 in the 
premises of Haromaya 
University. All members 
and interested individuals 
are invited to present 
papers on the Conference. 
So, send us the abstract 
before August 31, 2011. 


