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  EDITORIAL            Paul Bergstrom
 
 
 

Dear Members, 

I apologize for the delay in putting out the 
remaining issues of volume 17 in a timely 
fashion. A lack of contributions has, coupled 
with inertia on my part, led to this 
unfortunate situation. 

This issue, volume 17 number 3, will be 
followed shortly by the concluding issue of 
volume 17. That issue will deal mostly with 
news from our recent meeting. 

In April, we will resume a regular publication 
schedule. I urge the membership to 
contribute articles or ideas for articles to 
me in order that we can revitalize this 
enterprise. 

Home Page Next 
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OBITUARIES 

 

David Keith Trubey 
 

Professor Dr Sakae Shimizu 

  

 
David Keith Trubey 

(1928 - 2003) 

Adapted by Suprakash Roy and John Hubbell from information received from son, 
Richard Trubey 

* * * * * * * * * 

Dave K. Trubey was born in Coldwater, Michigan, on April 23, 
1928. He grew up on the family farm outside Colon, Michigan, 
and was one of three sons (William, Gaylord). During Dave's 
teenage years the three boys gained major responsibilities for 
running the farm. Dave still somehow found time to be on the 
Colon High School basketball team. 

After graduating from Colon High School, Dave studied 
engineering at Lawrence Institute of Technology in Detroit 
(1946-1948). In July of 1948, Dave entered Flight-Training 
School in the U.S. Navy, where he achieved the rank of 
Midshipman. On October 7, 1950, Dave married Jean Marie 
Mains, falling for her lovely voice and good looks. In 1951, 
Dave went into the Reserves and resumed his university 
education (in physics) at Michigan State College (now Michigan 
State University) in East Lansing. 

Dave began a highly successful career in nuclear physics in 
1953, at the Oak Ridge National Laboratory in Tennessee. 
While there he had a chance to work with some of the leading 
scientists of the day. In 1962, Dave co-founded the Radiation 
Shielding Information Center (RSIC), which quickly became 
the premier world facility for maintaining radiation shielding 
data and making this information available to researchers in 
the nuclear power industry, defense, and medicine. In 1966 he 
became the director of RSIC. 

During the next 25 years, Dave developed contacts with 
scientists all over the world (Japan, India, Germany, Italy) and 
regularly travelled to consult and give presentations. His 
leadership in the American Nuclear Society (ANS) earned him 
the designation of "Fellow". In 1992, Dave won the prestigious 
"Rockwell Award" from the ANS, for a lifetime of significant 
accomplishments in the field of radiation protection. 

Dave was associated with the IRPS, if not directly, from the 
time of its conception during the time when he attended the 
1st International Symposium on Radiation Physics (ISRP-1) 
held in Calcutta in 1974, from where it all began - the present 
series of the ISRP. Many of the present IRPS members found 
a new friend in them and fondly remember him as "Mr. Nice 
Guy Personified". It was Dave who requested Suprakash Roy 
(one of the current Vice-Presidents of the IRPS) to arrange 
to donate his remuneration of examining the Ph.D. thesis of 
one of his students to Mother Teresa's organisation in 
Calcutta - "Missionaries of Charity". "This simply reflects his 
humane nature and his concern about the poor. In spite of my 
best efforts to persuade university authorities, I regret that 
I could not succeed to fulfill Dave's dream" said Suprakash.

After Dave's retirement in 1991, he and Jean moved to Citrus 
Springs, Florida, and they lived there until 1998. Then they 
moved to Greensboro, North Carolina, to be closer to their 
children. In 2001, Dave and Jean returned to Florida, to live in 
Dunnellon (just south of Ocala). 

David was a loyal husband, father, and provider. Dave and Jean 
were married for almost 53 years and had two sons, Robert 
and Richard. Dave was known as a very kind and tolerant 
person, no matter the person's ethnicity or background. David 
and Jean were always very generous with their financial 
resources. The Salvation Army and the Heifer Project were 
among their favorite charitable organizations. David returned 
home to the Lord on July 11, 2003, after fighting cancer. He 
will be dearly missed and will be fondly remembered by those 
who knew him. 

We are comforted, knowing that Dave is fully at peace now. 

* * *  * * * 

 
 
 
 

 
Professor Dr Sakae Shimizu

(July 18, 1915 to December 13, 2003)

(Adapted by John Hubbell from obituary provided by Prof. Yasuhito Isozumi, Kyoto 
University,  

also from a biosketch by Prof. Megumi Tashiro at the time of Prof. Shimizu's retirement  
to emeritus status in 1979.) 

Prof. Em. Dr. Sakae Shimizu, 1915-2003 (1979) 

Many of you will remember Prof. Sakae Shimizu's keen 
interest in the International Radiation Physics Society and his 
major participation and contributions to several of our 
International Symposia on Radiation Physics, beginning with 
ISRP-2 (1982) in Penang, Malaysia, at which he was a panelist 
in a round table on the environmental impact of nuclear 
facilities chaired by Joseph Rotblat (U.K., 1995 Peace Prize 
Nobel laureate for his Pugwash organizing). In Prof. Shimizu's 
round table presentation, he provided statistics on both infant 
and adult cancer mortality rates in high- and low-dose natural 
radiation areas in Japan which suggested a negative 
correlation, if any, between cancer rates and these relatively 
low-level ambient dose fields. Similarly, no statistically 
significant difference in cancer rates could be detected 
between populations near and far from Japanese nuclear 
power plants. Nevertheless, according to Prof. Shimizu, "the 
Japanese are understandably 'very nervous' about nuclear 
hazards, and patronize coin-slot devices which read out body 
and environmental activity." 

Prof. Shimizu was also an active participant in the founding 
meeting of the IRPS at ISRP-3 (1985) in Ferrara, Italy, where 
he presented a detailed analysis of the nature and effects of 
the radioactive dust fallout from the Bikini atoll hydrogen 
bomb test "Bravo" on the 23 fishermen on the fishing boat 
Fukuryu Maru (Lucky Dragon No. 5) which unfortunately 
happened to be in the area. We were benefitted also by Prof. 
Shimizu's participation in ISRP-4 (1988 in São Paulo, see 
snapshot photo) and at ISRP-5 (1991 in Dubrovnik). 

My own first encounter with Prof. Shimizu was by 
correspondence concerning his landmark work with Yasuyuki 
Nakayama and Takeshi Mukoyama "Incoherent scattering of 
gamma rays by K-shell electrons," Phys. Rev. 140, A806-A815 
(1965), a topic in which I had a special interest. Later, it was 
my privilege to meet Prof. Shimizu in person at the 
International Conference on Inner Shell Ionization Phenomena 
on the Production and Decay of Atomic Inner Shell Vacancies, 
in Atlanta, Georgia, in April 1972. Later in that same year 
(September 1972), I could meet Prof. Shimizu on his home 
turf while I was in Kyoto for a Crystallography Congress, at 
which time his research interests were focused on looking for 
changes in the decay constants of some radioactive nuclides 
by external effects - chemical bonding, ultra-high hydrostatic 
and mechanical pressures, intense internal electric field in 
ferroelectric substances, extreme low temperatures, and in 
ultra-high-rpm centrifuges. 

Prof. Sakae Shimizu, son of Eijiro and Naka (Sakurai), was 
born July 18, 1915 in Tokyo. Entering the Kyoto Imperial 
University in 1935, he received a B.Sc. in Physics in 1940 and 
became a graduate student in experimental nuclear physics 
under the supervision of Prof. Bunsaku Arakatsu. He became a 
lecturer in 1943 and an Associate Professor in 1946. After 
receiving his Ph.D. from the Kyoto Imperial University in 1950 
he was promoted to Full Professor in the Institute of Chemical 
Research, Kyoto University, and in 1952 he was appointed 
Director of the Laboratory of Nuclear Radiation (now, the 
Laboratory of Atomic and Nuclear Physics, Division of States 
and Structures). At the same time, beginning in 1953, he 
served as a Lecturer in Physics at the Konan University in 
Kobe, Japan. 

During World War II Prof. Shimizu worked in the field of 
experimental nuclear physics, including photonuclear reactions, 
construction of a 105 cm cyclotron (for 15 MeV deuterons), 
and separation of 235U by the ultra-high centrifugal method. 
A major and defining episode in his career was his 
participation in a special survey party, headed by Prof. 
Arakatsu, formed immediately after the atomic bomb was 
dropped on Hiroshima August 6, 1945, to enter the affected 
area and collect and analyze the first scientific evidence of 
the nature of the cataclysmic nuclear explosion. A vivid and 
detailed first-hand account of the experiences, data obtained, 
and impressions of the first and subsequent survey parties is 
given by Prof. Shimizu in his gripping and sobering paper 
"Historical Sketch of the Scientific Field Survey in Hiroshima 
Several Days after the Atomic Bombing," Bulletin of the 
Institute for Chemical Research, Kyoto University 60(2), 39-
54 (1982). For several years thereafter, his main research 
concern was on photonuclear reactions and on development of 
various types of nuclear radiation detection devices. 

From 1961 to his retirement to Emeritus Professor in 1979, 
Prof. Shimizu's research interests straddled the boundary 
between nuclear and atomic physics. His main topics were 1) 
External effects on radioactive decay constants, 2) positron 
annihilation with K-shell electrons, including radiationless and 
single-photon annihilation and 3) K-shell internal ionization 
accompanying nuclear decay. He is credited, with T. Mukoyama 
and Y. Nakayama, with the first experimental evidence of 
radiationless positron annihilation, in a Pb foil, as described in 
Phys. Lett. 17, 295 (1965) and in Phys. Rev. 171, 405 (1968). 

In addition to Prof. Shimizu's past membership in the IRPS 
commencing in 1985 as a Founding Member, he held 
memberships in the Physical Society of Japan, the Atomic 
Energy Society of Japan, the Japan Radiation Research 
Society, the Japan Radioisotope Association (Board of 
Directors 1962-2000, Association Vice President 1990-2000), 
the American Physical Society, the American Nuclear Society, 
the Health Physics Society, and Sigma Xi. In 1995 he was 
made an Honorary Member of the Hungarian Academy of 
Science in recognition of his continuous efforts to develop 
science interchanges between Japan and Hungary. 

Prof. Shimizu's broader civic-minded interests and 
contributions to the promotion of science education for the 
younger generation in Kyoto included his service as the 
Director of the Kyoto Municipal Science Center for Youth 
from 1970 to 1979, and as a Member of the Kyoto City Board 
of Education from 1979 to 1994. These significant academic 
and educational contributions were recognized by Prof. 
Shimizu's award in 1988 of the Order of the Rising Sun (3rd 
Class). 

Prof. Em. Sakae Shimizu passed away December 13, 2003 in 
Osaka, Japan, survived by his widow Momoe (nee Iwamura, 
married 1947) and sons Toru and Masaru. The "global radiation 
physics family" mourns the loss of this major contributor to 
our scientific knowledge, particularly in nuclear, atomic and 
radiation physics, and to other aspects of the human condition 
and life on this small planet. 

At the 4th International Symposium on Radiation Physics, ISRP-4, São Paulo, 
Brazil 1988.  

Left to Right: S.T. Manson, S. Shimizu, J.H. Hubbell, A.M. Ghose 
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Bright Future with Synchrotron Light at HASYLAB/
DESY

Leif Gerward

Department of Physics,  
Technical University of Denmark  

DK-2800 Kongens Lyngby/Denmark  
Email : gerward@fysik.dtu.dk

Source: HASYLAB Annual Report 2003 
Websites: http://www-hasylab.desy.de and http://xfel.desy.de

Great plans for exciting science in the coming decade using high-energy photons have 
recently been presented at HASYLAB/DESY in Hamburg, Germany. Research with photons 
at DESY will in the future be based on four pillars:

1.   The present DORIS III storage ring for experiments needing a high photon flux;  
2.   The PETRA III storage ring, upgraded and optimized for high brilliance;  
3.   The VUV-FEL user facility providing coherent laser radiation of extreme  
           intensity in 100 fsec pulses with 6 to 100 nm wavelength;  
4.   The European XFEL facility providing laser radiation in the X-ray regime  
          down to 0.1 nm wavelength. 

Thus, DESY will provide a number of outstanding facilities for research with photons. 
DESY will maintain its expertise in high-energy and accelerator physics, but the 
accelerator department will focus more and more on the development, construction and 
operation of accelerator based synchrotron radiation sources. 

DESY will continue to operate its workhorse for synchrotron radiation, the 4.5 GeV 
storage ring DORIS III. Attempts will be made to improve the beam stability and to 
increase the brilliance of the source by replacing older accelerator components. As an 
example of new developments one may mention the high-energy wiggler beamline, HARWI-
II, for materials science, including a multianvil press for high pressure/high temperature 
X-ray diffraction up to 25 GPa (250 kbar) and 2000 ºC, simultaneously. 

According to a Technical Design Report just released, the 12 GeV storage ring PETRA II, 
at present part of the injector system for the HERA ring, will in the near future be 
reconstructed and upgraded into PETRA III, a world class dedicated 3rd generation 
synchrotron radiation source of hard X-rays. Funding of 120 M€ will be provided by the 
German Research Ministry. DESY intends to build and operate seven undulator beamlines 
out of 13 possible ones. The remaining six beamlines are expected to be developed by 
external institutions. As a result of a recent workshop, 18 possible experimental stations 
were proposed. The ones actually to be realized will be chosen by an external advisory 
board. 

The reconstruction of the PETRA storage ring will presumably start in 2007, when the 
ongoing high-energy physics program of HERA is completed. Commissioning of the new 
dedicated synchrotron radiation source will take place in late 2008, with first user 
operations foreseen for spring 2009. 

The first phase of the VUV Free-Electron Laser (FEL) at the TESLA Test Facility has 
already been completed. It has been convincingly demonstrated that the principle of Self 
Amplification by Stimulated Emission, in short SASE, works perfectly also in the VUV 
spectral regime. The recent successful experimental study of Coulomb explosion of Xe 
clusters has been a breakthrough for research using the VUV Free-Electron Laser and the 
SASE principle. 

Work is now in progress to construct the first VUV-FEL user facility for radiation with 
wavelengths from 6 to 100 nm. The installations will be completed in the summer 2004 and 
commissioning of the accelerator and the FEL is planned for the second half of 2004.The 
first user experiments are expected in spring 2005. Another two experimental stations 
will be ready for the users by the end of 2005. 

In 2003 the German federal minister of education and research decided to support a 
number of large-scale facilities for basic scientific research. These included the X-ray 
free-electron laser (XFEL) for wavelengths down to 0.1 nm (1 Å), originally conceived as an 
integral part of the international TESLA collaboration. The latter was based on a 33 km 
long electron-positron linear collider to be built near DESY.The German government, 
however, decided not to proceed nationally with the linear collider, and not to propose a 
German site for such a facility. Consequently, the XFEL will now be realized as a separate 
project in its own right. 

The German government is suggesting Hamburg as the site for a European XFEL facility 
and is prepared to contribute half of the estimated investment of 684 M€. Parallel to the 
political process of forming a collaboration of European partners, a local organization 
structure has been set up for the next two years to prepare the project at DESY, so that 
a decision to start the construction of the facility can be made in the near future. The 
German Ministry of Education and Science and the DESY XFEL Coordination Board are now 
looking for potential international partners. Various countries have started to organize 
meetings for prospective users of a European XFEL facility. 

A decision on the realization of the proposed European XFEL facility should be possible 
within two years, followed by a construction period of six years. Thus, the X-ray free-
electron laser facility hopefully should open its doors for the users around 2010. 

A stepwise approach towards the realization of the European XFEL facility is pursued by 
DESY in close collaboration with the Stanford Linear Accelerator Center (SLAC), where a 
similar facility with a wavelength of 0.15 nm (1.5 Å) is under construction. It is called the 
Linac Coherent Light Source (LCLS) and is expected to be completed by October 2008. 

Detailed plans for the European XFEL facility were presented to the public in October 
2003. Starting from the electron injector at the DESY campus in the city of Hamburg, the 
particles will be accelerated in an underground tunnel, running in north-west direction. The 
3.3 km long beamline will end near the town of Schenefeld in the region of Schleswig-
Holstein, where an experimental hall will be erected (Fig. 1). The site is large enough to 
accommodate another experimental hall at a later stage. 

The realization of a European XFEL facility will no doubt open up new and exciting studies 
of matter using a radiation source of unprecedented brilliance, coherence and sub-
picosecond resolution. 

The future for research based on synchrotron radiation at HASYLAB/DESY is indeed 
bright with new challenges and discoveries waiting just around the corner. 

Fig. 1   Location of the X-Ray Free-Electron Laser (XFEL) at DESY
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BOOK 
REVIEW 

  
John H. Hubbell 

  
National Institute of Standards and 

Technology 
Gaithersburg,    Maryland,   USA 

 

Handbook on Radiation Probing, Gauging, 
Imaging  

and Analysis

Volume I: Basics and Techniques  
Volume II: Applications and Design 

Esam M.A. Hussein  
 

Dept. of Mechanical Engineering, 
University of New Brunswick,  

Fredericton, Canada 
_______________________________________________

Kluwer Academic Publishers, Dordrecht, 2003 
Hardbound : 

Set (Vol. I & II) 990 pp.:    ISBN 1 4020 1296 9   US$354.00, 
 EUR300.00,  GBP 215.00.  

Vol. I : 464 pp.:   ISBN 1 4020 1294 2   US$177.00,  
 EUR190.00,   GBP129.00.   

Vol. II : 526 pp.:   ISBN 1 4020 1295 0   US$177.00,   EUR190.00, 
  GBP 129.00.   

____________________________________________________ 

In browsing through this two-volume "how-to" desk 
reference on virtually all aspects of the use of photon and 
corpuscular radiations in the interrogation of materials and 
structures, I found the presentation format to be unique and 
useful. Although the variety and comprehensiveness is akin to 
a topical encyclopedia, the presentation reminded me of a 
thesaurus, in which the subtopics are not sequenced 
alphabetically, but, similar to a thesaurus, are sequenced in a 
logical progression. Then, going "Roget" one better, at the 
end of the book are found not one, but two alphabetized 
indexes, first an "application index" and finally a conventional 
index alphabetically listing key words and their page numbers 
from throughout the text. 

In Volume One (Basics and Techniques), following a brief 
Chapter 1 (Introduction) surveying the unique features of 
radiation interrogation, often the only available tool for some 
NDE (nondestructive evaluation) challenges, Part I (Basics) 
begins this logical progression, in Chapter 2 (Radiation Types 
and Sources), with the definitions and nature of the various 
available radiations and how they can be obtained, then 
progressing in Chapter 3 (Modifying Physics) to the basic 
underlying physical processes by which these different 
radiations interact with atoms and with bulk materials. Part I 
concludes with a virtual Baedeker to the many types of 
radiation detectors and their underlying principles in Chapter 
4 (Detection Methods) and a briefer Chapter 5 (Radiation 
Safety) addressing both common-sense and mandatory 
regulatory concerns. 

In Part II (Techniques) the logical topical progression 
continues in Chapter 6 (Transmission Methods) with a 
comprehensive array of topics ranging from time-honored 
film radiography to the mathematical intricacies of 
tomography to the esoteric application of Mössbauer 
spectrometry. Chapters 7 (Scattering Methods), 8 (Emission 
Methods) and 9 (Absorption Methods) similarly provide 
encyclopedic coverage of the available methods and 
techniques in each of these categories. Volume One closes 
with several appendices (repeated in Volume Two) providing 
valuable information including (A) Basic Units and Constants, 
(B) List (alphabetically) of Elements and Natural Isotopes, 
(C) Relativistic Mechanics, (D) Quantum Mechanics, including 
the Schrödinger equation and the concept of cross-section, 
(E) Nuclear/Atomic Parameters for Compounds and Mixtures, 
(F) Effective Energy, and finally (G) Radiation Counting 
Statistics, including Poisson statistics, mean and variance. 
Following the appendices (in both Volumes) is the listing of 
the 1373 references including full titles and inclusive page 
numbers, followed in turn by the two indexes mentioned, an 
Application Index and a conventional Index concluding this 
monumental and uniquely useful "encyclopedic/thesauric" 
guide and companion through the thickets of radiation 
nondestructive probing, gauging, imaging and analysis. 

Volume Two (Applications and Design) brings the above 
wealth of "why?" and "how-to" information "into the real 
world" beginning in Part III (Applications) with an 
introductory Chapter 10 (Probing, Inspection and Monitoring) 
with topics ranging from the function of the alpha-particle 
sources in most smoke detectors (such as the ones in my 
home) to monitoring package-filling in opaque containers. This 
is followed by Chapter 11 (Gauging) listing and exhaustively 
discussing the otherwise-difficult-or-impossible 
interrogations of bulk density, thickness, porosity and 
voidage, moisture content, fluid flow and finally dating 
including with carbon-14 (geological time scales), tritium 
(short term, such as for ground waters) and the use of 
thermoluminescence for TL dating (archeological time scales). 
Chapter 12 (Elemental and Content Analysis) continues the 
logical progression of subtopics including nucleus-based 
analysis (e.g., activation analysis), atom-based analysis (e.g., x-
ray fluorescence spectroscopy, XRFS), hydrogen 
measurement (mostly by neutrons), and material content 
analysis (e.g., applications of the above-mentioned Mössbauer 
spectroscopy). Concluding Part III, Chapter 13 (Imaging) 
catalogs and provides detailed information on the many 
different kinds of photon radiography, on neutron and 
charged-particle radiography, on tomography and on imaging 
for material content such as in dual-energy imaging. 

Finally, in Part IV (Design) the author shares the experiences 
and knowledge accumulated in his long and distinguished 
teaching and research career, much of it involved in 
synthesizing the above material into the invention, production 
and putting into practice a significant fraction of the above 
principles and devices for carrying out NDE tasks. Thus, 
Chapter 14 (Performance Parameters and Design Aspects) 
opens Part IV with material on performance parameters, 
statistical optimization, design objectives, and source, 
technique, and detection system selections, followed by 
Chapter 15 (Source Modulation), with collimation 
considerations, filtration, and for neutrons, both moderation 
and multiplication. 

The book's logical topical progression continues in Chapter 16 
(Design Calculations) with subtopics on Monte Carlo 
simulations, and shielding requirements in the differing cases 
of x-ray machines, isotopic gamma sources, and for neutron 
sources. Finally, Chapter 17 (Experiments) treats the 
important considerations of licensing, background reduction 
and dynamic analysis to verify that the device will indeed 
perform its intended function, and the brief Chapter 18 
(Finalization) discusses prototyping and intellectual property 
protection (trade secrets, copyright, trademarks and 
patents). 

Although this Handbook is intended for purchase as an 
integral two-volume set, it is anticipated that Volume I: 
Basics and Techniques will be purchased separately by some 
students for use as a textbook. On the other hand it is 
anticipated that some experienced practitioners will find 
Volume II: Applications and Design attractive for separate 
purchase, hence the three different purchase options as 
offered above, and the inclusion of the extensive and useful 
appendices in both volumes. 
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MEMBERS 
and 
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CHANGES

 
 
 

 

Welcome to New Members : 

Dr. Nagappa M. Badiger,    India

Mr Harvinder Singh Klare, 
    India 

Dr Ajay Kumar,    India

Mr Rohit Mehra,    India

Miss Gurpreet Kaur Sandhu, 
    India

Mrs Gopi Sharma,     India

Dr. Gurmel Singh,     India

Dr. Parjit Shamsher Singh,    India

Dr Srikanta S Sinha,   India

Mr. Gou Chengjun,   P.R. China 

Mr. Wu Zhangwan,    P.R. China 

Dr. Peter K.N. Yu,    Hong Kong 

Dr. Emmanuel H. Agba,    Nigeria

Dr Dobroslana,     South Africa 

Dr Mohamed E. Eisa,    South 
Africa 

Mr Johan A Mars,    South Africa 

Dr Jolanta M Mesjasz-
Przybylowicz,    South Africa 

Mr Mandlenkosi Msimange, 
   South Africa 

Dr Carlos A Pineda-Vargas, 
   South Africa 

Dr Gabriel G Pitsoane,    South 
Africa 

Dr Wojciech J Przybylowicz, 
   South Africa 

Dr Thulaganyo P Sechogela, 
   South Africa 

Ms Patience P Segonyane, 
   South Africa 

Dr Grzegorz J Tylko,    South 
Africa 

Dr. Richard Hugtenburg,    U.K. 

Dr Alexander 
Rakov,   Uzbekistan 

New Members' addresses are listed in the Contact Members' Details 
(click on country next to name)

 

Changes to Members' Addresses and Contact 
Information  

  
   Address change : 

Dr D 
McLean,   Australia

Dr D N 
Avadhani,   India

  Email address changes :

Dr Servo 
Kasi,        Finland 

Prof. Mohammed 
Ahmed 
Gomaa,     Egypt

  

Members' new addresses and contact information are listed in the Contact 
Members' Details 

(click on country next to name)
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India 

Mr. D.N. 
Avadhani

  

Department of Physics  
R.V. College of Engineering 
R.V. Vidyaniketan Post 
Mysore Road Bangalore   560 059 
Karnataka 
INDIA 

  email: d_avadhani@yahoo.com 

Dr 
Nagappa 
M. 
Badiger

 
Reader, Department of Physics 
Karnataka University 
Dharwad    58003 
INDIA
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