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Combination pH electrode
constructed with glass electrode
and reference electrode

Thermometer

N2 gas outlet \
Nz gas inleta

Titration cell
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Schematic representation of titration
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Evaluation of Characteristics of Powder by Potentiometric Titration Method

This paper gives a brief outline on evaluation of characteristics of powder composed of
metal oxide by analyzing titration curves obtained for aqueous suspensions containing the

powder and electrolyte.
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Abstract

The development of electrochemical measurement at microsecond time resolutions using
ultramicroelectrodes is one of the most interesting topics in recent electroanalytical chemistry.
In particular, fast scan cyclic voltammetry has received active attention in its application in
the study of the mechanism and kinetics of rapid heterogeneous electron transfer and
homogeneous chemical reactions.

This paper describes in detail the fabrication methods and the potentialities of a novel
shielded ultramicroelectrode suitable for fast response electroanalysis.

This paper also reviews the important aspects of some fast scan voltammetric methods of

electroanalysis and points out directions for future development in this field.
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Compartion of CV method and FSCV method
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Experimental arrangement and electrochemical cell for voltammetry
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b)
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Electrical double layer capacitance and stray
capacitance of a electrode
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(a)normal size, (b)UME
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Transient current-time curve at a SME
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Formal redox potentials in the oxidation and the
reduction processes of 9-substituted anthracenes (9XA)
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Fast scan cyclic voltammogram of 9-
methoxylanthracene
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Correlation of redox potentials of 9XA/9XA*
with the Hammett constants
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Fast scan differential pulse voltammogram of
ferrocene in acetonitrile
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Abstract

Electrochemical analyzers have always been fundamental instruments for analysis. They
have not only maintained their preeminence in the field of standard analysis but are also being
adopted in new analysis methods. This paper reports a series of electrochemical analyzers
developed by HORIBA. First, several types of electrochemical sensors are explained, then
the development history of the products is described, including the application of the theory

of electrochemistry in instrumental analysis.
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Abstract
The F-20 series, the latest table-top pH meter, frees the user from the restraints of

conventional cable-linked electrodes because the electrode contains a signal transmitter.
Another new concept is the user-oriented handling of function keys. This paper describes
the construction and features of the F-20 series, centering on the cordless measuring

function, which is this product's most exciting feature.
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Abstract

Precise process control utilizing various types of analytical instruments is of vital importance
in the semiconductor industry, especially in the ULSI manufacturing process. An on-line
monitor for measuring the concentration of the hydrofluoric acid used in the cleaning process
is necessary to maintain and improve the yield of semiconductor devices. This paper
discusses principle of operation, functions, and features of the CM-100 hydrofluoric acid

monitor and some examples of its practical applications in the manufacturing process.
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Abstract

Ton-selective electrode (ISE) instruments are used to monitor/control the quality of water or
aqueous samples in various industrial processes because they are easy to operate and
maintain. This paper discusses the principle of operation, features and implications for
industrial applications, along with examples of pH and Na* measurement in the food industry

and the use of a fluorine ion monitor to control industrial drainage.
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Typical calibration curve
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Abstract

Various types of aerators are used in sewage treatment plants where the activated sludge
process is applied. Optimal control of the dissolved oxygen (DO) is essential to maintaining
the efficiency and stability of the process. An extra-durable WAXA-100 system that can
perform continuous monitoring of DO under the severe conditions of the activated sludge
process has been developed. This paper discusses the principle of operation, specifications,
and features of this system designed especially for continuous DO measurement in sewage

water containing various suspended solids along with examples of practical applications.
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Abstract

This paper describes a zirconia oxygen analyzer, which is used for combustion control to
save energy and reduce air pollution. Zirconia sensors are also used for air-to-fuel ratio
measurement in automotive engines. Stabilized zirconia is a well-known high oxygen ion
conductor and is used in fuel cells and oxygen sensors. The zirconia oxygen analyzer
employs two methods: the concentration cell method and the current method, which uses an
‘oxygen pump. This paper discusses these methods and their features and introduces products

using each method, and industrial applications.
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1. Introduction: Basic Results in Physics

Solid state physics dates back to the end of the last century, when Paul Drude
developed a theory of the electrical conductivity in metals, based on the
experimental results. At the beginning of this century Max von Laue, W. Friedrich
and E.P. Knipping opened the way for the determination of the structure of solids
by their discovery of the x-ray diffraction in crystals", which was completed by
W.H. and W.L. Bragg with the analysis of crystal structures by means of x-rays?
and the x-ray element analysis by G.Y. Mosley.

Soon after the development of quantum mechanics, a macroscopic theory of
the electronic properties of solids was presented by A. Sommerfeld and H. Bethe in
the Handbuch der Physik XXIV/2(1928).

The discovery of the transistor by W. Shockley, J. Bardeen and W.
H.Brittain® in 1947 was a revolution in science and gave rise to the development of
semiconductor technology, which governs the communication and computer
electronics of modern life.

The discovery of the quantum tunneling effect in semiconductors, metals and
superconductors, for which Leo Esaki, J. Giaver and B.D. Josephson won the Nobel
Prize in 1973, had a great impact for the development of solid state devices,
especially detectors.

After this successful application of solid state physics to the development of
technology and industry, which was furthered by the introduction of solid state
lasers, and semiconductor diode lasers, it was generally accepted that most of the
development in solid state physics was completed and that in the second half of our
century new fundamental results should come from other fields of physics like
elementary particle or astro physics. Therefore it was surprising and fascinating
that in the last decade new fundamental results and discoveries with great
technological applications emerges once again from the field of solid state physics
such as the discovery of the Quantum Hall Effect(QHE), the High Temperature
Superconductivity(HTSC), the Scanning Tunneling Microscope(STM) and the
superconductivity of metal doped Buckminster fullerenes.

The discovery of the Quantum Hall Effect 1980 by Klaus von Klitzing® was a
fundamental result which determined with extremely high accuracy the
Sommerfeld fine structure constant and gave us a basic unit for the definition of the
electrical resistance in Ohm.

In 1982 Gerd Binnig and Heinrich Rohrer invented a new image technique
which, in contrast to conventional microscopes, made use of the tunneling current
between the flat atomic conducting surface of a solid and an extremely fine metallic
tip. This Scanning Tunneling Microscopy can image individual surface atoms with
unprecedented resolution®. Figure 1 shows STM images of Buckminster
fullerenes of a (111)7 X7 silicon surface. In addition to the fullerenes, silicon
crystal planes (in Fig.1(a)) and single silicon atoms (in Fig.1(b)) are clear
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resolved®. Some time later, in 1986, Binnig developed together with G.F.Quante
and C.H.Gerber the concept of using forces to image surfaces”, such as the van der
Waals force between a tip and a surface which was extended to magnetic and
electrostatic interactions between magnetic or electric surface structures and a
corresponding tip. These microscopes are named Atomic Force Microscope(AFM),
Magnetic Force Microscope(MFM) etc..

Fig.1(a) STM image of Si(111)7X7 surface covered Fig.1(b) Three Cso molecules on the Si surface(larger
with Ceo molecules of 0.03 monolayer. magnification).
Si atoms are clearly resolved in the
background also.

A A
o A VI
[=—1nm

Fig.1(c) The hight of the Ceo molecules is between 3.6 and BA®

Moreover, the discovery in 1986 of High Temperature Superconductivity in
ternary perovskite-related cupperates by Karl A. Miiller and Johan G. Bednorz
initiated a world wide boom, in the search for new "Ziirich Oxides", unique in the
history of science. Since 1972, the upper temperature limit for superconductivity
was at 23K for an AlGe compound. In contrast to other scientists which working
with metals and metallic alloys, Miiller and Bednorz were searching for new
superconductors in metallic oxides unusual for superconductivity at this time.

The first High Temperature Superconductor Lar.s Bao.2 CuOa has a critical
temperature of about 35K®(Fig.2). Only one year later the temperature limit for
superconductivity was at 93K, for the compound YBazCusOr, an amazing 15K over
the boiling temperature of nitrogen?.

A new technology was born. Although a low temperature superconductivity
technology has existed since the sixties, this new oxide technology represents a
great challenge.

In September of last year Science informed that new Hg based oxide reaches
a critical temperature of 153K (or —123°C) under high hydrostatic pressure'®
(Fig.3). This result gives hope for a further increase in the limit temperature.

HORIBA



In addition to increasing activities in the field of High Temperature
Superconductivity, a new material, the Buckminster fullerenes, is giving rise to hot
discussion in the scientific community. In September 1990 W .Kritschmer, L.D.
Lamb, K. Fostiropoulus and D.R. Huffman' first published their results
concerning the manufacture of macroscopic amounts of the carbon cluster Ceo. This
beautiful, soccer-ball-like carbon molecule was found in 1985 by H.W. Kroto, J.R.
Heath, S.C. O'Brien, R.F. Curl and R.E. Smalley'® in laser evaporation
experiments. In solid form it condensates into a fcc cubic crystal structure and when
doped by alkali metals, becomes a new High Temperature Superconductor. In
addition to Ceo, there presently exist a large family of fullerenes Cn, where n is an
even number. These fullerenes give rise to a new view on the carbon based
molecules and solids.

For the Quantum Hall Effect, the Scanning Tunneling Microscope and the
High Temperature Superconductivity, the Nobel Prize was awarded in 1985, 1986
and 1987, correspondingly.

In this paper a short report is given about the Quantum Hall Effect and the
fullerenes.

2. The Quantum Hall Effect

With the development of semiconductor technology basic research on
microelectronic structures increased rapidly. Of special interest was the
investigation of the Hall effect on the field effect transistor, the most frequently
used structure in the integrated circuits.

The idea of the field effect transistor(FET) dates back to Charles F. Mott at
the beginning of our century. William Shockley was the first person who tried to
use silicon films for this effect. As a devise the field effect transistor was invented
in 1960 and today it is the basic element for computer memories and amplifying
semiconductor devices.

The Hall effect enables us to measure the sign and the absolute concentration
of the charge carrier. Figure 4 shows the Hall arrangement for a three-dimensional
sample. The resistance of the sample is R="U/I and the Hall resistance across the
sample is

Un B

R = = essessses
3 I end (1)

(e: electron charge, n: carrier concentration per cm®, d: sample thickness).

Field effect transistors of Si (and GaAs/Gai-xAlxAs heterostructures) operate
basically on the conductivity of a very thin surface layer of electrons (d = 100A)
which appears under the influence of a positive electrical field applied at the gate of

<Guest Forum> New Trends in Solid State Physics

30.0

Fig.3

The resistivity o and DC magnetic
susceptibility of HgBa2Ca2CusOs
under normal pressure in
dependence of the temperature.

The transition temperature to
superconducting state is about
135K

N
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Fig.4

The Hall effect measurement
arrangement.

The magnetic field B is perpendicular
to the current | and the Lorentz force
F~I1 X B forces the current carrier
from the linear path aside. This drift
motion is compensated by the Hall
Voltage Un, which determines the
Hall resistance by(1). The voltage U
gives the sample resistance.
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* the Metal Oxide Semiconductor FET (MOSFET) and behaves quasi two
Metal dimensionally (Fig.5). Therefore the field effect transistor is the primary tool for
Source pan  studying two-dimensional electron systems. The motion of the electrons
perpendicular to the layer is not possible, but in the plane the motion is free.
\ If at low temperatures a strong magnetic field perpendicular to the surface
PS restricts the motion of the electrons in the plane on orbits around the magnetic field
lines, the electrons are localized on "two dimensional magnetic quantum levels".
F'g'i scheme of a field effect transistor. The Hall effecF o’f" such an quantized electron system does not show the
The positive gate attracts electrons  typjcal linear magnetic field dependence of a bulk sample but series of flat plateaus
to the Si surface under SiOz and an L . k R
inversion layer with the 2-  (Fig.6). The magnetic quantum levels are insulated from each other. Only if the
dimensional electron gas appears. . . . . . .
electrons move with increasing magnetic field from a higher to a lower level does
the Hall resistance increase. But for large magnetic field ranges the number of
electrons in the levels does not change, the Hall resistance shows plateaus and the
resistance along the sample in the plateaus area is zero.
Finally, at very high magnetic fields only one magnetic quantum level is filled.
The Hall resistance in these plateaus is

Rux(kQ); Rxy(3kQ)
«
T

— = 25812.8025() cceecceer )

Un i h h
i e2

)

€

B (Tesla)

Fig.6 (i=1,2,3, -** numbers of the plateaus).

Magnetic field dependence of the It has an extremely high accuracy and today it can be measured with an un certainty
Hall Resistance (Rxy = Ru) and the 8 . . .
resistance(Rw=R) along the sample  Of 1078, This value is only determined by the two fundamental constants, the Planck

T = 50mK. o .
?the imeg";, i = 123456 denotes  constant h and the electron charge e and is independent of any material parameter of

tgf Hall Plateau resistance given by the semiconductor and of its geometry.
The samples is an GaAs/Gar:AkAs  The Sommerfeld fine structure constant (a magic number in quantum physics) is
heterojunction.

2:1_, ......... 3)

o= LS
2 137

= |

where x is the magnetic permeability and ¢ the speed of light, both given by
definition. Therefore the measurement of Un( =h/e?) is a direct measurement of « .
The fine structure constant determines H and fundamental interactions of physics
such as the absorption and emission of photons by electrons or the inner structure of
the atoms.

As of the first of January 1990, the Quantum Hall Effect represents the
physical unit Ohm. In 1985 in Japan the ETL used the value 25812. 8025
+0.13 Qemn of a Si-MOSFET in a magnetic field of 15 Tesla at 1.3K as a
resistance unit.
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Soon after the discovery of what is now called the integrated Quantum Hall
Effect Tsui et al." found that in very strong magnetic fields, if the electrons are
only in one magnetic quantum level, new Hall plateaus appear with broken
quantum numbers i=p/q(p=1,2,3, *** ; q=3.,5,7, *-*)(Fig.7).

This kind of Quantum Hall Effect is called the fractional Quantum Hall Effect, even
now not completely understood.

However the Quantum Hall Effect exists not only in the two-dimensional
electron gas on Si surfaces and GaAs/Gai-xAlxAs heterostructures. Together with
my co-workers I observed the integral Quantum Hall Effect in the two-dimensional
electron gas at grain boundaries of InSb'® and of Hg1xCdxTe'®.

3. The Fullerenes

W.Kritschmer et al.'” were able to produce Ceo molecules in abundant
amounts. They collected Cso molecules from carbon soot produced in an electric
erosion of carbon electrodes in a few hundred Torr helium atmosphere and purified
them by liquid chromograph.

The fullerene Ceo is a high symmetrical molecule with 12 regular pentagon
and 20 regular hexagon faces. The carbon molecules undergo sp? and sp®
hybridization resulting in two different bonds. One in pentagons with a length of
1.45A and the other which is shared by two hexagons with the length of 1.40A . The
diameter of the cage is 7.1A(Fig.8).

As soon as Ceo powder became available in macroscopic amounts small
hexagonal crystals were grown from a benzene solution'®. Investigations of Ceo
crystals and Ceo thin films were then possible. Different crystal structures were
observed by evaporating the solvent of the soot extract. Some crystals have a
hexagonal shape with a hcp structure, others are cubic or whisker like with a fcc
lattice. In the fcc lattice the Cso molecules rotate freely around their lattice points
and at a relatively low temperature of about 250K a phase transition takes place
from the fcc to a simple cubic lattice in which the cluster jumps between
symmetric-equivalent orientations. In the fcc lattice the spacing between the
centers is 10.04A and the density is about 1.7g/cm?®. Pure fcc crystals are
nonconductors and there is a clear correspondence between the energy levels of the
Ceo clusters and the energy bands of the fcc crystals. The band gap is 1.5eV.

Due to the internal network in the fullerenes the molecules lacks perfect
spherical symmetry. But the steady rotation of the molecules modify this handicap
and smooths out any sharp energy edges. The effective masses are 1.5 me in the
conduction band and 1.5 me and 3.4 me in the valence band and the static dielectric
constant is 18 £ 419,

Soon after the development of the famous production method of Kritschmer
et al., Arthur F.Hebard et al.?? announced that potassium doped Ceo has a
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(a) Hall resistivity o x(~Rw) and the
(b) sample resistivity along a GaAs/
Gai-xAlxAs heterostructure at about
120mK.
The value V indicates integer 1,2,3,4
and fractional values 4/3, 5/3 and 7/5,
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Fig.8(a)
Ceo molecule placed in a fcc lattice.
Each crystal axis crosses a double
bound shared by two hexagons.

Fig.8(b)
STM image of a Ceo molecule on the
Si(111)7X7 surface shows the
internal structure of the molecule®.

65



66

P\eadout No.8 MARCH 1994

superconducting transition temperature of 18K. In a high vacuum thin films of Ceo
are exposed to potassium vapour. An electrical conductivity appears and rises by
several orders of magnitude in dependence of the increasing potassium
concentration up to 3 alkali metal atoms per Cso molecule(e.g. K3Ceo). However,
further doping decreases the conductivity and at 6 Potassium atoms per Ceo
molecule the conductivity disappears. The 3 alkali metal atoms are located in the
octahedral and tetrahedral interstitials and the crystal is transformed from a van der
Waals bonded lattice of Ceo molecules into a ionic like bonded metal. Doping thin
films of Ceo by other alkali metals increase the critical temperature to 29K for Rbs
Ceo and up to 33K for Rb2ScCed?". Beside Ceo there exist Czo and a whole family of
fullerense Cn, where n is an even number, smaller or larger than 60. In every cluster
the 12 pentagon faces remain.

The hollow spherical cage of Ceo makes it possible to encapsulate atoms
inside the molecule. Thus a new fullerene Csz is stabilized by lanthnum or yttrium
atoms trapped inside the cage. These modified fullerenes, denoted as La@C82 or
Y @C82, have been synthesized??.

In electron macroscopic pictures carbon spheres each trapped within another
and ordered like the layers of an onion are observed® and carbon nanotubes with
different structures are found?.

All these new carbon macro molecules and new carbon crystals enrich the
world of carbon and the new solids should prove to be as interesting as the well
known diamond and graphite.

4. Conclusion : Science and Technology

The existence of a new physical object with amazing new properties like the
two-dimensional electron gas found in the metal oxide field effect transistor is an
example of the enhancement of physics by technology.The Quantum Hall Effect
shows all these two-dimensional properties in a comprehensive form. The high
level of technology of the present days will increasing become the basis for new
scientific discoveries.

The discovery of the High Temperature Superconductivity shows an
alternative development route. It is the result of an intense,specific search for
superconductors with high critical temperatures. Since the end of the
seventies,there has existed an electronic and electrical power technology based on
the low temperature superconductors Nb, Sn and NbTi, NbaSn, V3Ga, respectively.
But the liquid helium cooling technology is very expensive for many applications
especially for the storage of large amounts of energy without loss in magnetic coils
or for levitated trains. '

Therefore wires and tapes which operate at liquid nitrogen temperatures will
have a large potential market. Today tapes are developed which have current

HORIBA



densities of 10° A/cm? at 77K 29. Thin film devices such as low resistance
microwave resonators and antennas, high sensitive infrared detectors and simple
Josephson magnetometers which operate at 77K are currently being produced®.

The discovery of High Temperature Superconductivity by Miiller and
Bednorz is a result of an intensive basic research by a good organized team with a
high scientific level at IBM Ziirich. In the same company laboratory and in the same
atmosphere, Binnig and Rohrer have developed the novel imaging principle on &
nanometer and subnanometer scale using the well known quantum mechanic
tunneling effect for their new microscope.

After the invention of the STM and AFM further imaging techniques were
introduced like magnetic and electrostatic microscopes. STM and AFM can work in
a high vacuum, in air and in liquids. Electrochemical investigations and the study of
biological objects and molecules in the natural environment are common.

These new instruments allow the manipulation of single atoms and will be
used in future for the construction of artificial molecules and possible atomic scale
devices.

The discovery of the high symmetrical Ceo cluster was stimulated by interest
in a basic research problem, the properties of interstellar matter. The optical density
of interstellar dust shows at 220 nm a broad hump, which was attributed to small
particles of graphite. The search for these particles in the laboratory led to the
discovery of the fullerenes. But the astro physical problem itself remains unsolved.
This discovery and the potential application possibilities of the fullerenes shows
that even at the present time basic research produces new scientific results which
can change technology. I am grateful to Prof. T.Sakurai of the Tohoku University
for the provision of the originals of the figures 1 and 8.
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"HONEST", A Grass-Roots Movement for Acid Rain Monitoring

The editor interviewed Mr. Masayuki Ohishi, who is promoting
aunique projectcalled HONEST, HORIBA New Ecology Station.
HONEST is a communications network open to the public, and
any person interested in environmental problems, especially
volunteer acid rain monitors, can register as a member of
HONEST free of charge. Membership entitles one to log on via
a computer and modem to the HONEST network of data on acid
rain compiled from reports by member-monitors and information
related to the acid rain problem.

Mr. Ohishi explained the objectives, current activities and future
expansion plans of HONEST.

The host computer for HONEST is at HORIBA, which supports
the project and started its operation at 6 a.m. on June 6, 1992
(Japan time) to coincide with the opening of the UNCED,
generally called the Earth Summit, at Rio de Janeiro in Brazil.

As the acidity of the rain may depend on local weather conditions

and geography, data on acid rain measured at various spots and
a global view of the data are important to scientifically
understanding the true scope of the acid rain problem.

To assure data integrity, HONEST asks that the acid rain data the
member-monitors input meet the following requirements: (a) the
report contains both pH value and conductivity, (b) pH is
determined by the glass electrode method, (c) the rain is sampled
from the initial rainfall, and (d) the volume of rainfall is indicated
in the report.

Over 700 members now enjoy exchanging acid rain data and
information. Last year, HONEST celebrated its 1st anniversary
by distributing to every member a data disk containing over 1,700
data items relating to. Some have been used as educational tools
for environmental studies.

HONEST also hopes to expand its circle of members to include

overseas acid rain monitors in the near future.
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Desk-top X-ray Analytical Microscope

I Fal
Yoshinori Hosokawa
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Abstract

With stronger penetrating power than visible light or an electron beam, X-rays are basic to non-
destructive examinations and analysis. A new technique for making an X-ray guide tube
(XGT), a glass capillary whose inner surface is a paraboloid, for microscopic X-ray analysis
has been developed. With this new technique, X-rays can be focused into a micro-beam of high
brightness. Combined with a scanning sample stage, the micro-beam can provide an X-ray
transmission image of a microscopic area of a sample and a fluorescent X-ray analysis of
elemental mapping at the same time. The samples can be observed in open atmosphere and
without damage. The main frame is housed in a desk-top unit. This paper discusses the

microscope's general construction and its application to several samples.
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Mapping by fluorescent X-rays of Ca and Fe

Sample: mouse liver
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Mapping by fluorescent X-ray of Ca (field of view: 46.59mm)
Sample: euphausiacea (above) and dried fish (bottom)
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5.4 EHiAANDIEH
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Images of transmitted X-ray and fluorescent X-ray (field of view: 8.2 mm)

Sample: Pearl by courtesy of the laboratory of Tokyo Pearl K.K.
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M A 7RIS E (LA-910, DPF)

LA-910 Laser Scattering Particle Size Distribution Analyzer
and DPF Dry Powder Feeder

Yoshihito Yuhara

(£E]
0.02~1000 1 mDJLHEF % —F I ZHIE T & 2 L —F BI/EELRRLE 547 e 2
BLAI0DEGLIZH X, ZOIFELA9IOHEN L=y FDPFE ML L. T
FEMAGDLELILIZED, HERDPSOEIEETH - B EEICNA, liE
THRESHOMENSTESL L) ko7,
AT, LAOIOEHREEL= v OXFEREHLE LEEN YL, =
NS & ffio IMER % 2T 5.

Abstract

HORIBA has developed a dry powder feeder (DPF) as an optional accessory for the LA-910
Laser Scattering Particle Size Distribution Analyzer, which can measure samples in the
range of 0.02to 1,000 £« mat one time. Attaching this feeder allows the LA-910 to measure
even samples, that are soluble in liquid or a similar solution, in a dry state. This paper
describes the optical system of the instrument and examples of sample measurement in wet

and dry states.
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% - b L TE 728, X OB 2 LD RWRESEFE TR L 2w o =
= X% T, 0.02~1000 4 mOLHFE A —FEIZHIE T & HLA910(B0 1)% 19924
M L7

82  Readout No.8 MARCH 1994 HORIBA



1 L—yEir/EESHES HRlEKEE LA-910

Laser scattering particle size distribution analyzer LA-910
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2. LA-910DHF R & A8
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(2 LA-910@#RAELI= Y MDPF)
Outline of Dry Powder Feeder for LA-910
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Optical system of LA-910
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Flow schematic of LA-910
2.2 LA-910D2FIBR & Eh{E
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Aggregation of particles
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measurement system
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Flow diagram of dry powder measurement system (DPF)

5. LA-910D4E
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Scattered and transmitted light mode Particle size distribution mode
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Real-time display in convenience mode
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Technical Plaza —The Hands-on Application Center
for HORIBA Analyzers in Tokyo—

Rl R
Masaaki Yokoyama
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Abstract

The HORIBA Technical Plaza was started in March of 1987 as
the successor to the Technical Center opened in April of 1984.
The service area covered is Tokyo and eastern Japan. This paper
describes the dual role of the Technical Plaza. It serves as a
service laboratory where users can verify the performance of
HORIBA analyzers with their own samples, and as a
communications plaza where users and HORIBA staff can

discuss technical matters in a friendly atmosphere.
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