The cold fusion phenomenon isreal

Aninterview with Dr. Mahadeva Srinivasan conducted by Russ George

Dr. Mahadeva Srinivasan was the head of the Neutron Physics Division and an Associate
Director of the Physics Group of BARC (Bhabha Atomic Research Center) in Mumbai
(Bombay), Indiawhen thisinterview was held on March 1, 1994 at SRI International in Menlo
Park, California. At that time he was a visiting scientist there, participating in the Cold Fusion
experiments underway at the laboratories of the Energy Research Center.

Since hisretirement from BARC in 1997, at the end of afour-decade long research career,
Dr.Srinivasan has been living in Chennai, India. He continues to take keen interest in
developmentsin cold fusion which has now been re-christened as “ Condensed Matter Nuclear
Science” (CMNS).

His current interests encompass other futuristic energy generation schemes such “Zero Point
Energy” or “Free Energy” asit is popularly called, as also a whole gamut of unexplained
phenomena often characterized as “ Anomalous Phenomena” which seem to be challenging many
existing paradigms of “mainstream science’. The scientific investigation of paranormal
phenomenais also an area of interest to Dr. Srinivasan.

He wishes to place on record his gratitude to the late Dr. Eugene Mallove for the many
interesting discussions he has had with Gene on a variety of anomalies. In fact Gene was
instrumental in kindling Dr. Srinivasan’s interest in many new topics that fall in the domain of
“Anomalistics’.

Dr. Mahadeva Srinivasan of BARC



RG: Let me start by asking you alittle about your background.

MS: | joined BARC in August 1957. BARC has a training school which recruits about 150-200
scientists every year. They call for applications from all over India. Usually 2000, 3000, or
sometimes 5000 people apply, al first-class graduates. | bdonged to the first batch, recruited
way back in 1957. Following one year of training | was appointed as a scientific officer in 1958.

My specialization has been in the area of nuclear engineering and reactor physics, criticality
experiments, nuclear instrumentation, and so on. So | am quite familiar with, and quite at home
with, neutron measurements. | spent about two years at the Argonne Nationa Lab (USA) in
1961-1962, and later a couple of years at the Chalk River Nuclear Laboratoriesin Canada (1968-
1970). Since then, I’ ve been in charge of fission criticality experiments and fusion-related
research at BARC.

RG: How did BARC get involved in fusion science?

MS. Somewhere down theline, | think it wasin the mid-’ 70s, we realized that we had to get
into the fusion business in India. So we at BARC were looking for the right niche to enter. In the
area of fusion we have two approaches, as you know: magnetic confinement fusion and inertia
confinement fusion. We had in our center a group, avery good group, on lasers. They took up
this question of laser fusion for study, knowing very well that they could never build these
gigantic lasers, but they could certainly study the physics of |aser plasma interaction. There was
apolicy decision that our center would not enter magnetic confinement fusion, which was
allocated to adifferent institute in India. So we selected what is known as a plasma focus, which
isavariety of Z-pinch device, for investigation, trying to understand the phenomenon — and
through it the basic physics of fusioning plasmas.

RG: And you were involved in that research?
MS Yes, we have a plasma group in the Neutron Physics Division, which | head.
RG: How many people are there in the Neutron Physics Division?

MS. The division has about 30 people at present. The plasma group consists of about 8-10
people, and we have funding to build a 300 kilojoule capacitor bank facility to dump the stored
energy into a plasmafocus. We started with avery small plasmafocus experiment in 1976. |
think our center was the first to generate and detect fusion neutrons from a small plasmafocus
experiment driven by just 100 joules of stored energy. Nobody el se to my knowledge has
detected neutronsin such alow-energy experiment.

RG: How many people are at the BARC institute?

MS. BARC isagigantic institute. We have about 14,000 people now. About 3,500 are
scientists and engineers, and the rest of the people make up the technical and administrative
support. It is the main center for devel oping nuclear technology in the country, and is primarily a
research center. The power reactors are constructed by the nuclear power corporation, but BARC
gives the support for it with research in heavy water production, research in nuclear fuel — the
whole fuel cycle. Our division initially was looking after criticality experiments, and then started
taking interest in fusion.

RG: It sounds like BARC isroughly equivalent in size to the Los Alamos National Laboratory
herein the U.S., where | think there are about 10,000 people working.



MS BARC isabit bigger. That is because in Indiawe don’t have the kind of industrial back-
up support that you have in this country. So we have to do alot of thingsin-house. Right from
the start, Dr. Homi Bhabha, who started the center, placed alot of emphasis on self-reliance. For
instance, we have our own division for vacuum technology. We have our own fuel fabrication
facility. So athough the size islarge, much of it is production and other technical level work.

RG: So BARC isaNational Laboratory in India. Doesit have a*“black” budget with secret
research like Los Alamos, or isit purely non-defense-related research?

MS: Thereis no weapons program in India. There was, of course, one experiment conducted
way back in 1974, but that was just one of akind, just to demonstrate to the world that India has
advanced technology.

RG: So BARC is hot a defense-oriented laboratory, and is purely a science facility?

MS: It isdefinitely not a defense facility. | should say the main goal isto provide the R&D
backup for developing the nuclear fuel cycle. However, BARC also serves as the premier
institution for basic nuclear research in India. In this center we have research reactors, we have
condensed matter physics, laser physics, chemical sciences, aswell aslife sciences. Itisanice
mixture of basic and applied research.

RG: Do scientists like yourself have a sort of tenure?

MS The interesting thing about our center — and in fact any government job in India— is
that nobody can be thrown out easily. Once you become a permanent government employee, it is
next to impossible to throw you out. In that sense, everyone has atenured position. This hasits
advantages and disadvantages. If people work, it isout of interest. If a man decides not to work,
nothing can be done about it, you just don’t throw him out. This gives one alot of flexibility and
freedom. He can pick a problem and work on it. If his boss doesn’t like it, he can ignore him or
not give him much funding.

| enjoy working at BARC because we have people there with expertise in amost any field. If |
want to talk to a person with expertisein an areathat | need advice on, | look him up in the
phone directory, and call him up, or walk across the building to talk to him. It isavery nice
atmosphere. There are always seminars going on, or lectures, or symposia. Thereis an active
science atmogphere, and we are exposed to awide variety of scientific topics. Sometimesitisa
little too much, maybe.

RG: Did thislevel of academic freedom that you enjoy help with your interest in cold fusion?

MS That is certainly one of the main advantages we have. Because of this freedom, we could
easily enter this exciting new area. Interestingly enough, at the time when the phenomenon of
cold fusion arrived, one of the problems we were looking into in our division was the possibility
of developing fusion into a neutron source in order to convert thorium into uranium-233 [U233].
Incidentally, one of the key projectsin BARC is developing the technology for using uranium:
233 in power reactors. Right now, we are constructing a U233-fueled swimming pool type
reactor. It is expected to become critical just within afew months. And when it becomes
operational it will be the world's only U233-fueled reactor.

RG: What is the advantage of the U233 reactor?

MS U233 isaman-made isotope, like plutonium-239. It is produced from thorium. India has
plenty of thorium, prabably the largest thorium resources in the world. So right from day one,



when our center was started, it was generally assumed and understood that eventually our
nuclear technology would switch over to U233. So thisis what we are interested in doing. The
only problem with the U233 fuel cycleisthat U233 isaman-made isotope, and to produceit you
need a neutron source. So we examined the energy cost of the production of neutrons by almost
every imaginable technique — all kinds of devices, including fusion reactors. That was the
reason we entered fusion. If only we could develop fusion, not for getting energy, but asa
neutron source. | personally have concluded that [hot] fusion reactors will never become feasible
for getting energy. Today, | am even willing to say that [hot] fusion energy will never become
commercial. But as aneutron source, if we can use those neutrons to convert thorium to U233,
that might be useful, in the Indian context.

RG: Do you need a high-energy neutron?

MS: No, any neutron will do. The important thing is that eventually, when this neutron is
captured in thorium to give U233, one atom of U233 is going to give 200 MeV of energy. So the
point to noteisthat if | spend more than 200 MeV of energy to produce a neutron, then the
whole concept fails. We examined many schemes, and we were actively trying to develop the
plasmafocus as a viable source of neutrons. It very nicely fitted into our overall scheme of
things. If only we could get a good neutron source!

RG: So thisled you to cold fusion?

MS: Exactly. On March 25, 1989, we saw thislittle four-line newsitem in the Times of India,
saying that neutrons were seen to be produced by a small battery and bottle experiment. |
immediately got interested in it from the point of view of a neutron source.

RG: How quickly after you saw that news item did you begin work?

MS. That isavery interesting story. In 1988, we had imported from Ireland what is known as a
Milton Roy Electrolytic Cell. Thisisacommercial cell for producing hydrogen gas. The
important thing about the Milton Roy Cell isthat it uses palladium tubes as cathodes and NaOH
as electrolyte. During electrolysis, hydrogen goes through the walls of the tubes and comes out
as pure hydrogen gas from the inside of the Pd [palladium] tubes. We were in the process of
converting it to produce deuterium gas for our plasma experiments. On March 25th, purely
accidentally, we had right there a palladium and heavy water electrolytic cell lying on our
table — not because of cold fusion, but because we wanted deuterium gas. When we learned that
this palladium and deuterium cell produces neutrons, al that we had to do wasto switch it on
and bring in the neutron detectors around it. So within 24 hours we had a“cold fusion” cell
operating!



