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Uncertainty evaluation of the temperature controlled bath as the reference junction of thermocouples
Haruhiko Numajiri , Masashi Sasaki , Jun Ode

To satisfy the requirement of Japan Calibration Service System, in addition, to improve the work efficiency of the
thermocouple calibration, we have developed the automatic calibration system in Tokyo Metropolitan Industrial Technology
Research Institute V.

However the reference junction is necessary for the thermocouples and it is important to maintain the reference junction of
thermocouples at 0 °C continuously during the thermocouple calibration. In case of using crushed ice and water, we must
replenish them at intervals of 1 or 2 hours because ice melts. With this, it is not easy to say that the work efficiency improvement
was able to be attempted even if the automatic calibration system is developed. On the other hand using an automatically
operating ice-point device, it is difficult to say that the reference junction is maintained at 0 “C because the insertion depth cannot
be secured with certainty. With this, correspondence to various thermocouples used in the industry becomes difficult.

Then, the temperature controlled bath that is able to be driven continuously was decided to be used as the reference junction
of the thermocouple. Moreover NMI1J, that is National Metrology Institute of Japan, is using the triple point of water maintenance
bath in the same usage, and they say that the stability of that water bath had a standard deviation of 0.5 mK at 0 °C ®.

Then we also use TPW maintenance bath as the reference junction, confirmed the efficacy as the reference junction and

evaluated its uncertainty.

Keywords thermocouple, reference junction, uncertainty
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The development of automation system for the calibration of direct current voltage
Hiromasa Mizuno™, Haruhiko Numaziri™, Jun Ode™, Tomoyuki Numachi?, Tadashi Endo™?

Calibration of the voltage standard is indispensable in the electricity, electronic, and automobile industries which have an
industrial Japanese basis. The automation system for the calibration of the multi-function-calibrator for which the direct current
voltage generating device being used widely in the industrial world, based on 10V of the standard voltage generation vessel
calibration with upper organization, was developed. And a digital-multi-meter is calibrated by using the multi-function-calibrator.
We were able to evaluate all the calibration values of the multi-function-calibrator and digital-multi-meter to within 1ppm
standard deviation. A comparison with the usual manual calibration value showed that it corresponded within 1ppm, so we were
also able to confirm the validity of software to automate calibration of the direct current voltage.

Keywords Calibration , direct current voltage
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Development of an automatic processing device of lens for glasses
Tatsuo Asami™, Toshimi Oohata™, Kimio Wada™, Kazuhiro Takahashi™

Processing for joining glasses frames and glasses lens is mainly done by a diamond grinder by grinding down material for each
lens to match it with the frame. In this case all the ground-off material is handled as industrial waste and is useless. In addition,
the dusty and smelly inferior processing environment and troublesome processing methods become a problem. A technique to
solve these problems by automatic processing with a machine is suggested in this report. First, image data is acquired by image
processing from a USB camera, and the solution technique extracts the image of a part to be cut. Next, the coordinates of a cut
part are calculated from an extracted image, and a message is transmitted to a motor system order controller. Lastly, the product
of a joint development company which is a processing machine that drives a diamond cutter machine and motors is an automatic
cutting system. As a result of implementing these systems, and having examined them, it was shown that they had sufficient
performance.

NC

Keywords: Numerical Control machining, Image processing, a USB camera, Ethernet
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*1) *2)

A software-based approach for improving security of embedded Linux systems using dynamic linkers
Mamoru Ohara’®, Hiroshi Okano'?

Growing number of embedded systems are connected to the Internet recently. For example, we can read E-mails and browse
home pages with the digital TVs. Today, we have to consider the network security of such networked embedded systems.
Traditional security techniques used in PCs are often too complicated to apply them to the embedded systems because the
embedded systems are usually poor in hardware resources. We also have difficulties in developing general-purpose secure
hardware for the embedded systems due to the wide variety of their hardware constructions. In this paper, we propose a software
approach to improve network security of the embedded systems. We made aternations to a Linux dynamic linker, which is a part
of the programming language processors, so that the linker dynamically modifies codes in insecure programs just before running
them. We implemented the dynamic linker for a testbed system consisting of the ARM processor and embedded Linux and
examined the effectiveness of the proposed technique by running some programs having buffer-overflow vulnerabilities. We
could confirm that the dynamic linker could detect the attacks to the vulnerabilities and gracefully handle them.

Linux, , )
Keywords Embedded systems, embedded Linux, security, stack-smashing attacks, dynamic linkers

ARM Linux

Linux oS
Linux

AT
)

14



PC
0@
Baratloo
libverify @ libssfe C
C
libverify
libverify
AMD
@@
MMU
Lee
Return Address Stack: RAS

RAS ® RAS

[OXONC)

@

libsafe

libsafe

Intel
MMU

SRAS Secure

3.
C
C
A B
B
B 16
input
input
4.

Linux

15

16

|

Bulletin of TIRI, No.2, 2007

A ab
A A
/
/ L 4
/
F input -
A
\
\ b
\
\ a




B
2
B
4. 1 Linux
ELF Executable and Linking Format
a
a
a
Linux
4.2 PLT GOT os
ELF

Procedure Linkage Table PLT

libsafe

Linux

Global Offset Table GOT

A

= ElRELFT
=t T

= =Rl (oF
I:H:r—r-‘l#ﬁ-l

¥ rI.-E"IEI
-'H:Im!

2 2007

TR
= ARTEIE—

= D= \ MEE

+BHTFFL-AE

ARG

\ Ama—E N J’r + (Mo RE)
= 3E—EMLT [T A

13— N

— T

B RER®C T SEROER - BT o=

T
Ll
(dso}

FOY T4 a ERIT

DS s
3]
e e

TEHSL
e @BE | oo

BEESA N

wT | TEpmEL
Fousl,

&

%, 35 Liny st 570 F 5 L0

EiTMET o—

PLT GOT

Linux

ARM
Linux 2.6

GNU glibc 2.5

ARM
BL

BL

BL

BL



PLT BL
BL
ARM
GNU gcc 3.4
LDMDB
LDMDB
1
BL
prime
prime
prime
prime
prime 1000
1000
10000
prime 3
8
2
20
1 2
prime 20
800
busybox
k busybox Is
cat Linux
busybox Linux

17

Bulletin of TIRI, No.2, 2007

BL

v
NO
BL
5.
Linux
libsafe
busybox
19 6 29 19 8 22

( )C. Cripson et. a: “StackGuard: Automatic Adaptive Detection and
Prevention of Buffer-Overflow Attacks,” Proc. 7th USENIX Security
Sympo., pp. 63-78 (1998)

( )A. Baratloo et. a: “Transparent Run-Time Defence against Stack
Smashing Attacks,” Proc. USENIX Annual Technical Conf. (2000)

(' )S. Kuo: Executable Disable Bit Functionality Blocks Maware Code
Execution, available at http://www.intel.com/cd/channel/reseller/
ijkk/jpn/products/250637.htm

(' )Microsoft TechNet, Changes to Functionality in Microsoft Windows
XP Service Pack 2 — Part 3: Memory Protection Technologies,
available at http://technet.microsoft.com/en-us/library/bb457155.aspx

( )R. Leeet. d: “Enlisting Hardware Architecture to Thwart Malicious
Code Injection,” Proc. Int'l Conf. Security in Pervasive Computing,
pp. 237-252 (2003)



2 2007

*1) *2)

Development of a high performance closed circuit TV
Hiroshi Yokota ¥, Katsuhiko Hibino™

We succeeded in developing a small, light, high performance closed circuit TV at low cost. The closed circuit TV is welfare
equipment for amblyopic people who account for most of the visually handicapped and especialy for the severely amblyopic. It
is often set up in libraries and the official body of Facilities for Senior Citizens and the Disabled etc. Old goods have expanded
characters and images by optical zoom. As the structures are formed from several expensive optical lenses, there are many of
these expensive, large fixed types. Then, assuming mobile usage, a small, light product to be carried with a notebook PC was
planned. It connects with the USB port of the notebook PC, and is managed by software on the PC, and as power is supplied by
the USB port it is unnecessary for the camera to have a power supply. Moreover, we used a board lens for CMOS cameras of 1.3
million pixels to keep the price low. Expansion uses image data processing technology, and by software managed on the notebook
PC, digital zoom is utilized. The problem when expanding by digital zoom is deterioration of the image chiefly from mixing of
the noise element from when taking the image. Then, we developed software that removed the random noise by spatial filter
processing and temporal axis filter processing for expanding by third interpolation processing. We achieved good results in
making a trial product of the closed circuit TV that maintained image quality of the original picture image and enabled high
magnification of characters.

Keywords Closed circuit TV, Digital zoom, |mage data processing
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Mapping and localization for mobile robot in semi-dynamic environment
Hongjun Zhou™?, Shigeyuki Sakane'?

Mapping and localization play important roles for autonomous mobile robots. Since most of the conventional mapping
methods assume a static environment, the obtained map lacks reliability for localization when a real environment violates the
assumption. In this paper, we deal with mapping in environments containing semi-dynamic objects such as cabinets with wheels,
chairs, and doors which can be moved occasionally. We propose SLAM-SD, an extended SLAM method for semi-dynamic
environments, which allows simultaneous localization of a robot, mapping of the environment, and localization of semi-dynamic
objects. The method can update an occupancy grid map properly when semi-dynamic objects have been moved. We conducted
experiments using a mobile robot equipped with a LRF and an IC tag reader. The results show the effectiveness of the
SLAM-SD.

IC

Keywords mobilerobot, mapping, locdization, semi-dynamic environment, ICtag
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Fabrication of micro structure for nano liter volume column device
Masanori Ishizuka

In this paper, a new fabrication method of the micro column device to separate chemical or bio material is presented. The
micro channel size was of 100um width and of 20pum depth. A 15um height dam structure was design to hold the micro beads
inside the channel. The dam structure embedded micro channel was realized by conventional micro fabrication technique such as
photolithography, micro electroplating and micro molding of plastic material. To fabricate the dam structure, two step silicon dry
etching process was introduced. Since two types of material were used as hard mask for each etching process, two silicon molds
of different height were realized. The silicon mold structure was transcribed into electroplating nickel mold. Pure and cured poly
(dimethylsiloxane) is injected on a nickel mold. Finally, PDMS micro column structure was released. We verify the dam structure
function as to stop micro beads. PDMS has been widely used for micro fluidic device application due to easy fabrication and low
cost [1]. Some PDMS reactors such as PCR chips, synthesis reactors have been reported [2-4]. In micro fluidic applications for
chemical analysis and chemical reactions, plastic material micro column are getting substantial attraction. In particular, our issue

is to fabricate dam structure embedded micro channels.

Keywords micro fabrication, dam structure, mold, electroplating, PDMS
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A design and trial production of a self-lighting type refuge guidance sign
Takeshi Kobayashi™", Mihoko Igarashi.””, Ryouichi Miyajima"

A refuge guidance sign guides disaster victims at the time of the disaster, and wherever they may be they can necessarily take
refuge quickly and exactly by seeing the sign.

However, many of the present refuge guidance signs do not emit light, there are many that emit light with an external power
supply, and when the power supply is interrupted by disaster at night, they cannot function as a refuge guidance sign.
Furthermore, although there is also a system using EL, there is a problem with the brightness of the EL, its lifetime, etc. Then, an
experimental refuge guidance sign was made using LEDs, it had an independent power supply by solar cells and further with a
battery. An experimental system which can emit light was designed which had a power supply which became independent even if
it faced an earthquake at night. In addition, "LED lighting circuit for AC" (patent 3122870) is used for the LED panel. Hereafter,

the contents are reported.

Keywords Refuge guidance sign,LED
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Development of a measuring system of the photometry of LED modules
Toshihide lwanaga* Tetsuo Yamamoto*, Hirotaka Nakamura*

We have developed the measuring system of the photometric quantities (illuminance, luminous intensity distribution and total luminous
flux) of LED modules for lighting. This system is mainly composed at the photometer-bench, the light source mounting unit and the
photometer unit. The photometric quantities can be measured automatically using the control system of the motorized linear stages (0.6-5
m) and the rotation stages ( +/-120 degrees from the vertical ,+/-180 degrees of horizontal-angle). The color correction factor can be
measured by combining the spectrophotometer with the photometer when measuring colored LEDs.

We have developed a method that reduces the angle error when setting up an LED module. As a result, the photometric precision was
improved by this system.  Also, the appropriate measured distances have been obtained by verifying the error from the inverse-square law
which causes large errors when measuring luminous intensity.

The uncertainty of the illuminance measurement was estimated across the system. As a result, the combined standard uncertainty was
about 2% to the LED module with strong directivity and was about 1% to the LED module with weak directivity. Therefore, sufficient
measurement reliability has been obtained across the system.

Keywords luminous intensity, luminous intensity distribution,total luminous flux
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Development of the medical chair in otolaryngology using bone conduction technique
Mutsumi Ishibashi’?, Koichi Kanda'¥, Takeshi Kobayashi?, Mikami Kazumasa'?, Yoshitaka Udagawa™®

In otolaryngological medical examinations, it is hard to have conversations with the patient because they have difficulty in
hearing. In order to improve their intelligibility of conversations, a medical chair in otolaryngology using bone conduction
techniques has been developed. The medical chair has the headrest cover with built-in piezoelectric bone vibrators which vibrate
the back of the head and the mastoid of the patient. Asit is not clear how human beings perceive the loudness of bone conducted
sound in the vibration position of the back of the head, the loudness matching test between bone conducted sound and air
conducted sound was carried out (Experiment 1). Then, building the filter based on the result of Experiment | in the system, the
word intelligibility was tested with the medical chair having the headrest cover with built-in piezoelectric bone vibrators
(Experiment 11). As aresult, it has been found that the intelligibility isimproved by the bone conduction technique.

Keywords bone conducted sound, Loudness, Word intelligibility
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Development of a relative spectral responsivity mesurment system (1)

Hirotaka Nakamura , Toshihide Iwanaga , Tetsuo Yamamoto , Toshiharu Nakajima

The spectral responsivity of a photodetector, that is, its sensitivity at each wavelength, is an important characteristic, essential
in the accurate measurement of the emission spectrum of light sources. The precise measurement of the spectral responsivity and
the maintenance of a spectral responsivity measurement system are important for the photometric characterization of light
sources such as fluorescent lamps, incandescent lamps, LED’s, and EL’s. The spectral responsivity measurement techniques are
equally useful in the photodetector assessment and in the evaluation of newly fabricated photodetectors. We propose a relative
spectral responsivity measurement system for the spectral range from 250 nm to 2500 nm. In this study we report on the

construction and the evaluation results of such a system working in the spectral range from 250 to 1150 nm.

Keywords spectral responsivity, photodetector, satandard detector
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Resistance Spot Welding of Titanium to Magnesium using Aluminum and Zirconium Insert Metals.
Masayuki Aonuma

This paper deals with resistance spot weldability of pure titanium to pure magnesium plates using aluminum and zirconium
insert metals. Materials used in resistance spot welding were a 0.8mm thick magnesium plate and a 0.6mm thick titanium plate.
The effect of an insert metal, which was put into the bonding interface, on the joint strength was examined. Tensile shear test and
peel test were done at an as-welded condition. In Ti/Al/Mg joints using aluminum insert metal, the Al-Mg intermetallic
compound layer was formed on the interface and the strength of these joints was remarkably low. In Ti/Zr/Mg joints using
zirconium insert metal, the Ti-Zr intermediate layer was formed on the Ti/Zr interface and the joining area at Mg/Zr interface was
larger than those of Ti/Mg direct joints under equal welding conditions. The intermetallic compound layer was not observed on
the interface by a scanning electron microscope. Consequently the strength of Ti/Zr/Mg joints was much higher than those of
Ti/Mg joints. This suggests that using zirconium insert metal was effective for increasing the joint strength.

Keywords  resistance spot welding, pure titanium, pure magnesium, dissimilar metal joining, insert metal
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Mg-Ni

Structural investigation for Mg-Ni aloy film deposited by ion beam sputtering
Atsushi Mitsuo , Kazuo Morikawa , Satoshi Uchida , Masahiro Kawaguchi

An ion beam sputtering system was utilized to synthesize magnesium-nickel alloy films having various concentration ratios
of Mg and Ni. This technique has a significant advantage against the conventional coating methods, being free from ion
collisions, thermal effects or radiation damage from the generated plasma. Incident argon ions to the target were generated by
an electron cyclotron resonance (ECR) source, and extracted to a deposition chamber which is kept at 2x102 Pa of pressure. In
order to control the concentration ratio of Ni to Mg in the film, the target area ratio was changed with the combination of pure
metal target plates having a sector shape. Deposited Mg-Ni alloy films were characterized by EDX, XRD, XPS and TEM.

Various concentrations of Mg-Ni aloy films were obtained although the film composition was not proportiona to the target
arearatio. Through XRD analysis, an amorphous-like thin film can be fabricated. Cross-sectional TEM observation showed
that the Mg-Ni film deposited on silicon wafer substrates had a multi layer structure consisted with two different Ni concentration
layers. It was confirmed that the composition of magnesium alloy films could be controlled by the target arearatio of Ni to Mg.

Keywords lon beam, Sputtering, Magnesium alloy, Nickel, Thin film, Structure
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DLC PFPE

Effect of heat treatment on chemisorption behavior of PFPE on DLC film surface
Masahiro Kawaguchi  Saiko Aoki  Atsushi Mitsuo

Diamond-Like Carbon (DLC) film, which is a new coating technique, has been applied to various material surfaces such as
metals, plastics, glasses and rubbers. For example in industries, scrubbed parts surface of automobiles, cutting tools, disk surface
of hard disk drives and so on are coated with DLC film. DLC film has been extensively investigated by both experimental and
theoretical methods in order to clarify its friction and wear properties. In sliding tests under lubricated conditions, chemisorptions
of lubricant molecules on DLC surface are very important because chemisorptions are one of the factors which dominate the
tribological behaviors at a sliding interface. However, chemisorptions of lubricant molecules on DLC surface are not well known
because the reaction mechanism is dependent on many factors such as procedure of DLC deposition, kinds of lubricant and test
conditions. On the other hand, it is reported that the amount of chemisorptions of perfluoropolyether (PFPE) lubricated on DLC
surface increases with the increase in the heat treatment time. This experimental result is very interesting, however, the details of
this reaction are not well known. In this study, we focus on the reaction mechanism between PFPE molecules and DLC surface.
PFPE molecules are applied to DLC surface by dip-coating method and vacuum vapor deposition method. The amount of PFPE
chemisorptions is evaluated by XPS measurements. In addition, a simple reaction model based on the chemical kinetics is
developed and the expression is derived. The experimental and calculated results are compared with each other. As a result, we
conclude firstly that the reaction will be roughly dominated by the formation of covalent bonds and hydrogen bonding between
DLC surface and PFPE molecules. Secondary the incorporation of nitrogen atoms into DLC film is effective for the increase in
the amount of PFPE chemisorptions due to the hydrogen bonding between the end group of PFPE and the amine on DLC surface.
Finally the reaction model we have proposed can express the experimental results well.

DLC PFPE
Keywords Diamond-Like Carbon (DLC) film, Perfluoropolyether (PFPE), Chemisorptions, Arrhenius equation
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Crystal growth of Boron-rich compounds in the Al-Mg-B system
Minoru Tanaka™, Iwami Higashi™

The crystal growth of boron-rich compounds of the Al-Mg-B system from high temperature Al solutions was studied. The
purities of starting materials were as follows: Al, 4N; Mg, 4N; B, 99.5%. Each of the mixtures with an excess quantity of Al
was placed in an alumina crucible, and heated by an electric furnace in an argon atmosphere. The crystals were grown by
cooling high temperature aluminum melts, which had been soaked for 2 or 3 h at 1500 . The grown crystals were separated by
dissolving an excess of aluminum metal with hydrochloric acid. The boron-rich crystals thus obtained were examined by Video
microscope, SEM, EDX, XRD and chemical analysis, etc. The crystals were AIMgB14, Al 14Mg ¢4B2 (Y-AlBy, type) and
0-AlB1,.

Keywords: Boron-rich compounds, Aluminum-Magnesium-Boron
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Volume reduction and solidification of radioactive waste incineration ash with waste glass
Hidemi Koyama ", Masayuki Kobayashi™>

The low-level radioactive waste generated from research institutions and hospitals etc. is packed into a container and is kept.
The volume reduced state or the unprocessed state by incineration or compression processing are used because neither landfill
sites nor disposal methods have been fixed. Especially, because the bulk density is low, and it is easy to disperse, the low-level
radioactive waste incineration ash incinerated for the volume reduction is a big issue for security, safety and stability in the
inventory location. A safe and appropriate disposal processing method is desired. When the low temperature sintering method in
the use of the glass bottle cullet was examined, volume reduction and stabilization of low-level radioactive waste incineration ash

were verified. The proposed method is useful for the easy treatment of low-level radioactive waste incineration ash.

Keywords Radioactive waste, Incineration ash, Volume reduction, Solidification, Waste glass
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*1) *2) *3)
*4) *2) *5)
Tritium measurement without background counting
for water sample treated by electrolysis enrichment
Masaaki Saito™, Hiroshi Imaizumi*?, Norio Kato™,
Yoshiyuki Ishii*®, Yuta Takahashi*?, Keiichi Saito™®
The difference of count rate between an enriched tritium sample and the non-enriched sample is the product of the net count
rate and ( enrichment factor - 1). This relationship gives a net count rate without background deduction. This method was applied

to tritium water treated by electrolysis enrichment and the result was verified. The reliability and error of the measurement were
comparable with the conventional measurement. This measurement was found to be useful for tritium enrichment analysis.

Keywords background count, enrichment factor, tritium water, measurement, el ectrolysis enrichment
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*1) *1) *2) *3)

*4) *4) *5)

The characteristics of rapid detection of irradiated foods by photostimulated luminescence (PSL)
Masayuki Sekiguchi™, Masao Yamazaki™®, Mizuno Hiroaki ™2, Michiko Goto™, Shoji Hagiwara™,
Setsuko Todoriki™, Katsunori Honda™

The Photostimulated luminescence (PSL) method offered a rapid, convenient and sensitive way for detecting irradiated food. \We developed a new
PSL system with the tree classification modes for identifying irradiated foods. The present study reports the changes of the signal intensities and the
typical decay curves of PSL for irradiated the powdered leaf products and several kinds of silicate minerals under dark storage. Any of powdered leaf
products under dark storage at 4-50  showed the typical decay curves of PSL even after 5 months ,and irradiated paprika and yellow ocher could be
still identify after heat-treatment at 120 . PSL intensities of silicate minerals increased with the increase of radiation dose and show a linear
relationship up to a about 1kGy, but varied among silicate minerals.

PSL
Keywords : Photostimulated luminescence(PSL), Irradiated foods, Detection method, Rapid measurement, Silicate minerals
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Evaluating uncertainty of geometric deviation measurement by CMM
Shoichi Nakanishi , Hiroshi Nakamura

Keywords Coordinate Measuring Machine, Uncertainty
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Automation of voltage measurement with thermocouples
Haruhiko Numajiri

LabVIEW,
Keywords thermocouple, LabVIEW, Virtual Instrument
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The application method of the surge arrester used for the distribution board for general residences
Kazunori Takita , Takahiro Yamada

Keywords distribution board surge arrester  lightning surge
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Adhesion improvement of DLC film by optimization of a material structure and surface condition
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Product development of afunctional maternity dress for working women
Kaoruko Fujita Akihiro Hirayama Yukino Ooizumi
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Surface treatment of the ultra high molecular weight polyethylene materials
Ichiro Enomoto™?, Shin Soeda' ¥, Satoshi Fujishiro™, Masayuki Sekiguchi*?
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Development of testing method and apparatus for pleating
Midori Tanaka , Kenji lwasaki , Emika Matsuzawa , Natsuki Ikegami , Yukihiko Kurita

Keywords Pleating Imagesensor Elasticity method
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Color change caused by the wetting of clothing
Yayoi Yoshida, Yoshimitsu Ikeda

Keywords wetting effect, friction mark,whitening
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An adhesion method of chemical reagents for measuring temperature on the rotating motor shaft
Takashi Hasegawa , 1samu Yamaguchi
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Reaction device for oxidation of volatile organic compounds
using photocatal ysts and micro-reactors
Sadayuki Watanabe
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Simple analysis method of iron impurity in nickel citrate electroplating bath

Tadashi Doi™, Keiko Yoshimoto™, Satomi Uehara™, Tetsuto Kajiyama™, Kazunari Mizumoto™
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Simple toxicity testing method using oceanic luminescence bacteria
YutakaArakawa , Makoto Nonomura , Keiko Kurita , Hirokazu Sugimori
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Coloring of gem diamonds by ion implantation
Shohei Taniguchi?, Takara Watanabe'?, Yukinori Saito™®

Keywords lon implantation, Diamond, Coloring, drawing technology
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The research of the compliance support in product designing
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Analysis of Uranium and Thorium in certified reference materials of silicon dioxide and glass

Masao Yamazaki
ICP-MS
Keywords uranium, thorium, silicon dioxide, ICP-MS
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Evaluation of chromosomal stability in murine embryonic stem cells by using the cytokinesis-block
micronucleus technique

Yasuhito Kinjo ,

ES Yy

Noriyuki Miyazaki

Keywords murine ES cells, chromosomal stability, gamma irradiation, micronucleus technique
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Establishment of evaluation methods of clothing pressure of high supported clothes
(The relation between clothing pressure of stretch clothes measured on a dummy and the human body)
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