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ICNDST-10 (The 10th International Conference on New Diamond
Science and Technology) was held in AIST, Tsukuba, Japan on May 11 — 14,
2005. ICNDST is a bi-annual conference normally held in Japan. Now onwards
ICNDST will be held every year in different countries of the world as opposed
to the past ICNDSTs that were held every other year in Japan. This is one of the
major conferences in the area of diamond and related carbon materials.
ICNDST generally focuses on diamond, nano-diamond, diamond-like carbon,
amorphous carbon thin films, B-N-C compounds, and selected topics of carbon
nanotube that overlap the above-mentioned materials: for instance, synthesis,
characterization, field emission and other applications. The main topic of
ICNDST-10 was growth; processing; material characterization; opto-electronic
properties; device applications; mechanical and thermal properties,
electrochemical and biochemical properties and the application orientated work
of diamond and other carbonaceous materials. This four days conference had 19
oral sessions. Each session was devoted to a particular topic of research viz.
synthesis or characterizations or applications of various types of carbon
materials. There were about 20 invited lectures on various topics of carbon
materials by internationally renowned scientists and academicians. All of the
sessions were started with an invited lecture and most of these invited speakers
had spoken on the current research work carried out in their laboratory and
latest their findings. In addition to invited lectures, there were around 60 oral
presentations and 170 posters presentation by different research groups around
the world. More than 200 participants had attended this international conference
(ICNDST), which points out the popularity of this conference.

Conference is the first platform to present the latest research carried out
in laboratories and it gives fast recognition in the scientific community. It also
shows new horizon of research by interaction with other researchers of different
background and knowing more about their work. Our group has been working
on the growth, characterizations and applications (particularly field emission) of
nano-crystalline diamond (NCD) thin films in the last few years. As ICNDST
mostly emphasizes on the diamond-related materials, it was an excellent
opportunity for us to attend this conference. We had chosen to attend this
conference for presenting our own results and to get up-to-date information on
the research mostly centered in diamond area by other groups. I have presented
two papers entitled “Effect of surface treatment on the electron filed emission
property of nano-diamond films” (P6-3, Page-198 of conference Abstract book)
and “Structural and electrical properties of nanocrystalline diamond heavily
doped by nitrogen” (P6-4, Page-199). Full manuscripts of these two works has
been submitted to get published in the journal “Diamond and related Materials”
after peer review process. The above-mentioned two works I have presented in
ICNDST was well appreciated by eminent researchers. They had given few
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suggestions on our work to achieve better results and to carry more work. It was
indeed very much encouraging for me to discuss personally with many
distinguished professors and scientists and know their direct opinion about our
work and get useful advice from them.

This time ICNDST-10 had given more emphasis on the electrochemical
properties and the bio application of diamond in addition to the most recent hot
topic, superconductivity of diamond. So there was more number of presentations
based on these particular areas of diamond research. Till date, electrochemical
application of diamond has not been studied to great detail. The main obstacle
of using diamond as an electrode is its non-conducting behavior. However, by
introducing sp” carbon into the diamond matrix or by heavy doping of boron or
nitrogen, diamond film can be made conducting and thereby can be used as an
electrode in the electrochemical studies. CVD diamond coated electrodes can be
used in detection of several toxic gases, pollution control by oxidation of
organic compounds into CO, at diamond surface in treatment of waste effluent
from industries, bio sensors etc. The main attraction of using synthesized
diamond films as an electrode over platinum metal is principally due to its low
cost and high stability. Inert nature of diamond is widely known and it is stable
in very toxic and acidic chemical too. There is no other competent material,
which shows a large non-reacting electro chemical window as diamond. So
many studies can be performed in that wide range of potential window available
in diamond electrode. My previous background on the electrochemistry and my
experiences in studying electrochemical properties of amorphous carbon
materials helped me to gain more detailed knowledge on this topic. The
electrochemical study of nano-crystalline diamond thin film is presently in its
primitive stage and has promising area of research in near future. Therefore,
ultra-nanocrystalline diamond (which we grow in our laboratory) that has large
number of grain boundaries containing conducting carbon can be used for
electrochemical studies. Bio-application of diamond materials was another
promising research area chosen by conference program committee. CVD
diamond coatings are extremely biocompatible and hence diamond film coated
bio implants are expected to result in improved performance. ICNDST-10 had
few interesting talk on the application of diamond as a biomaterials. However,
without prior basic knowledge of biology, it was little hard for me to understand
the bio application of diamond.

Another main area of research covered in the conference was electron
field emission from different carbon materials. By virtue of the negative
electronic affinity of diamond, they are very good materials for field emission
applications like flat panel displays. Unlike liquid crystal displays, diamond
cold cathode emission displays would have high brightness, have a large
viewing angle, and most importantly, have the ability to be scaled up to large
dimensions. Field emission remains a hot topic of diamond research since the
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negative electron affinity of diamond surface was found out. However, after the
discovery of carbon nanotube (CNT), it has generated much hype to use CNT as
filed emitter because of its higher field enhancement factor, smaller nano size
tip and metallic nature. A lower turn-on voltage is normally obtained from
CNTs with higher emission current density. One group presented that metal
content (metal is used as catalyst to grow CNT) taken in the CNT synthesis
greatly influences the FE properties of CNTs (Poster P6-12, Kumar et. al.,
Page-207 of Abstract book). With increase in metal content (up to an optimum
quantity), there is an increase in electron emission along with decrease in the
turn-on-voltage. A similar kind of study can be carried out in our laboratory.
We can coat silicon surface by different metal like (Fe, Ni, Co) and then
pre-treatment of the metal-coated silicon surface by conventional
ultrasonication method using diamond powder to create nucleation center prior
to UNCD deposition. The resulting product may be mixture of CNT and
nano-diamond or composites of these two valuable materials. The effect of
metal (lowering of turn-on-voltage and increase of emission current) may be
observed in new materials synthesized by above method. Also, composites of
CNT and nano-diamond may show better field emission due to their selective
properties (negative electron affinity in case of diamond; high field
enhancement factor and good conducting nature of CNT) of both materials.

There were few oral presentations, which were directly relevant to the
materials (i.e. nanocrystalline diamond film) grown in our laboratory. To name
few of such works presented in ICNDST were sulfur doped nanocrystalline
diamond (NCD) films for thermionic emitters and their role in energy
conversion, lateral field emission diode of nanodiamond, aggregated diamond
nanorods and optical, electrical and electro chemical properties of boron doped
nanocrystalline diamond films. Most commonly, boron and nitrogen is used for
doping. Recent work on sulfur doping and application of sulfur doped NCD
film is an interesting research topic. In addition to few oral presentations on
NCD work, there were many poster presentations on the area of nano-crystalline
diamond thin films.

ICNDST was a most inspiring international conference that I ever
attended and it was a great experience to listen many highly intellectual talks by
eminent researchers of the world. The conference was thought provoking and
many of the discussions questions-answers sessions were brainstorming.
Personal interactions and discussions with other researchers open up the new
possibility to meliorate my present research work and to start some new
domains of research, which can be conducted in our laboratory. In overall the
conference was very much fruitful and much informative for me. The ideas,
information obtained and knowledge gained from the conference can certainly
be utilized in our on-going research and I expect to obtain better results out of it.
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