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Development of an outlier reduction filter

Yasuaki Kaneda™!’, Yasuharu Irizuki

*1)

Recently, remote sensing methods, e.g., GPS, ultrasonic wave sensors, image measurements, radar measurements, and so on,

are the focus of attention. However, noise from external environments often comprises part of the sensor signals and causes the

normal Gaussian distribution to be distorted. In order to reduce effect of the outliers, some heuristic methods have been proposed,

but design validation is difficult in these methods. In this research, we develop a method to reduce the outlier without heuristic

design methods. The proposed method can be derived from an assumption that outliers are sparse and can be estimated by solving

an optimization problem with I, regularization. In addition, regularization parameters of the proposed method can be designed

automatically by statistics of Gaussian measurement noise. The effectiveness is also demonstrated by some numerical simulations

and experiments.
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Keywords : Outlier, Robust Kalman filter, |, regularization, Parameter design
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1Hz 0.927 0.179 2.52
10 Hz 7.06 15.9 235
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Multi layer control applied middle-routing node in wireless sensor network

Yoshitsugu Nakagawa™ '’, Yasuharu Irizuki*'’, Takashi Yamaguchi

* 1)

Today, monitoring using wireless sensor networks is being utilized in many fields including environment, welfare and

agriculture. In particular, wide spread coverage of sensing of outside regions is known to cause operational problems such as cost

and traffic reliability when transmitting information from a density covered region. Clustering is an efficient method to collect

data and many such studies have been carried out. In this study, we construct representative nodes in a small range clustered sub-

network that can transmit interactively with a nucleus network. We focus on the middle-routing nodes which bridges between two
different layers of the network. The middle-routing nodes both collect data in the cluster and transmit the data between clusters

which efficiently transmit the data across the whole wide region of a network outside.

F—T—F:WRE YRy NU—, E=X YT, wAF LAY, HE/—F

Keywords : Wireless sensor network, Monitoring, Multi layer, Middle-routing node
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Development of harmful birds recognition in video

Norihiro Ohira™’, Shinichi Tomiyama™*’

, Kazushi Miyatake™ *’, Yuka Hirai**’, Rieko Inuzuka™*’

A new method for recognizing harmful birds in video has been developed. Some conventional methods recognize birds on

power cables, branches or on the ground. However, from the perspective of preventing bird injuries, it is important to recognize

birds before, rather than after, they land. Thus, we devoted our study to detecting birds before they land.

We focused on the characteristic that birds flap their wings during landing, and we developed a method to detect fluttering

birds. A Hidden Markov Model (HMM) was used to improve recognition rate. In the HMM we correlated the state of regions with

a bird’s state such as flapping or stopped and estimated the state and number of birds in the frame. We confirmed that this method

has a 95% recognition rate via HMM and 70% without HMM.

F—TJ—F BEEERE, ER, Bhvvraresor

Keywords : Video recognition, Harmful birds, Hidden markov model
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Friction characteristics of DLC coated rubber used AISI 52100 steel under
un-lubricated condition

Kenta Nakamura™ ', Katsuyuki Fujimura®?’, Masayoshi Muraki

* 3)

Friction characteristics of DLC coated rubber and an AISI 52100 steel ball were studied with a ball-on-disk type tribo-tester.

Experiments were conducted under a sliding speed of 0.1m/s and a load of 0.5N. When the coefficient of friction pu was plotted

against coating conditions, the p of DLC coated rubber was shown to be lower than the substrate. And, it was also found that

friction characteristics of DLC coated rubber depended upon the type of rubber. The result of a tribo-test suggested that friction

becomes lower because there is not wear of the DLC film. Since adhesive friction can be reduced by DLC coating, it is thought
that friction became reduced by coating a rubber surface with DLC. Moreover, it was found that the difference in substrate

influences the form of the rubber surface after DLC coating. It was suggested that the change of surface form results in the

difference of frictional force based upon hysteresis.

F—T—R: FAVELRIA 7 I—Ry, Fh, BEEFNE

Keywords : Diamond-like carbon (DLC), Rubber, Friction characteristics
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Strength and ductility properties of sintered magnesium due to addition of elemental powder

Taku Iwaoka™ "', Masayuki Aonuma™"’, Yoshikazu Teranishi*®’, Kazuo Morikawa

*3)

Magnesium alloys are the lightest metallic materials for practical use, and are regarded as environmentally-friendly materials.

Powder metallurgy may lead to the creation of new magnesium alloys that are industrially useful. In order to compact and sinter

magnesium powders, special consolidation processes must be used. These processes are obviously complex and not cost effective.

Thus, a new approach for easy handling is necessary. This study considered magnesium powder metallurgy using aluminum,

zinc and tin powders. The magnesium powder mixtures, which consist of these elemental powders, were consolidated by pulsed

current pressure. It was found that the strength and ductility properties of magnesium sintered compacts were remarkably higher

than that of as-cast AZ91. The high quality compacts are easily obtained in a shorter time than conventional processes such as

hot-pressing. Therefore, this process may be offered as a new alloy system for magnesium powder metallurgy.

F—T—F =T xR UL, BRGe, B, AZ9164

Keywords : Magnesium, Powder metallurgy, Transverse rupture strength, AZ91 alloy
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Improvement of diamond tool life in ultra precision cutting of mold steel

Kengo Fujimaki® ", Yasuyuki Hirano®"’, Tsuyoshi Yokosawa

*1)

In general, diamond tools such as cutting tools or grinding wheels are not appropriate for the machining of mold steel because

iron has a chemical affinity for the carbon at the high temperature caused by the machining heat. This paper experimentally

demonstrates a significant improvement of single-crystal diamond tool life in the ultra precision cutting of mold steel by using an

ultrasonic elliptical vibration system and selecting an optimum kind of mold steel as the workpiece material. The cutting surface

roughness of the mold steel (improved SUS420J2) was 10 nmRa without employing a polishing process using abrasives. The
carbide particles of high carbon mold steel (improved SUS440C) abrasively wore the cutting edge of the diamond tool.

F—T—F  WREOHINLT, &S A YEr RS N, SR, TEEFE
Keywords : Ultra precision cutting, Single-crystal diamond cutting tool, Mold steel, Tool wear
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Developing a new LED luminaire for improved color appearance
Toshihide Iwanaga™'’, Hirotaka Nakamura™*’, Shigeru Ichihara®®’, Toshiyuki Yamashita™ ', Akio Shimokawa™"’,

Masami Ishihara™®’

We have developed a spectral distribution design method for color appearance by applying a color appearance model to
visual experimental results using commercially available LEDs with mutually different spectra. Two prototype LED lights were

developed by application of this design method, and the color appearance was estimated for the LEDs by visual experiment.

As a result, compared to the commercial LEDs, the effects of 1) —reducing the color difference between illumination from the
developed LED light and daylight illumination, and 2) —increasing the chroma of the color red have been shown.

F—TJ— K :LED, 2%, CIECAMO2, 43Jt/pfiiakst

Keywords : LED, Color appearance, CIECAMO02, Spectral distribution design
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Mechanical properties of poly (butylene succinate) composites using banana fiber
Tetsuto Kajiyama™ "', Takeshi Yasuda™"’, Kenichi Shimizu™"'’, Kose Hayashi* "’

Banana fibers obtained from banana leaves can be used to develop new products, nevertheless, over one billion tons of banana
leaves are discarded yearly throughout the world. Banana fiber (BF) / poly(butylene succinate) (PBS) composites were prepared
using hexamethylene diisocyanate (HDI) as a compatibilizer, and the BF was treated with an NaOH aqueous solution. Tensile
of BF/PBS composites were studied. When the HDI content in composites was increased, tensile strength increased. In addition,
when blending times were increased, tensile strength increased. On the other hand, elongation at break of BF/PBS composites
was lower than PBS. The fracture surface morphologies obtained by scanning electron microscope show that HDI improved
adhesion between PBS and the BF. These results suggest that the two isocyanate groups (-NCO) of HDI reacted with the end
hydroxy group (-OH) of PBS and/or hydroxyl groups of banana fiber and BF can be used as a reinforcement agent for polyester

type plastics such as PBS.

F—T—R: RV TFL B ox—b, NPT, ~FFAFLUA YT R— |

Keywords : Polybutylene succinate, Banana fiber, Hexamethylene diisocyanate
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Commercial production of noble-metal-free Co, Ce oxide catalytst and energy saving odor
elimination system
Shouichi Somekawa™'’, Jun Inoue™ "', Atsushi Mizukoshi**’, Toshiya Hagiwara®*’, Kyoko Hujii**’

Masayuki Kojima™®’, Tsutomu Shinoda™ *’

A noble-metal-free catalyst was developed using Co, Ce oxide for odor control. The catalyst has some merits, for example tar
and ethyl acetate can be decomposed totally at a lower temperature than using a commercial Pt catalyst. In practical applications
with extremely high gas flow rates, coating the catalyst on a honeycomb-type or pellet-type ceramic is essential because this
lowers the pressure drop prevalent in large-scale reactors. In this study, a porous Co, Ce oxide catalyst was coated on a honey
comb-type ceramic, and the results show increased performance. Manufacturing of the Co, Ce catalysts and cost reduction of
the odor control system (52% down of energy saving, 25% down from the initial cost) were achieved. Field tests were carried

out using the Co, Ce catalysts in painting and printing factories, and the like. The performance of odor cleaning in the field was

confirmed by the test using the honeycomb-type Co, Ce oxide catalysts.

F—T— KR @RS, ERAPE, Aok, RE(E, APREEE & BRI
Keywords : Metal oxides catalysts, Odor control, Energy-saving, Manufacturing, Printing dryer with odor control unit
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Determination of ETBE contents in red-dyed gasoline by liquid scintillation counting

Shunji Yunoki*'’, Masaaki Saito™'’, Yoshiyasu Nagakawa

* 1)

Ethyl tert-butyl ether (ETBE) added in colorless gasoline can be theoretically measured by liquid scintillation counting (LSC),

where *C is measured to determine the contents of bio-based carbons. However, red fuel dye in gasoline may cause “color

quenching” in LSC measurements, which disturbs precise counting of “C. In this study we evaluated the effect of removing the

red dye on the determination of ETBE contents in simulated gasoline (10% and 25% ETBE in petroleum benzine (E10 and E25))

by LSC. As expected, the red dye caused quenching in LSC, decreasing counting efficiency. This disturbance in LSC could not
be completely corrected by the routinely applied external standard method. When E10 and E25 were treated with activated clay

at the weight ratio of activated clay to simulated gasoline increased to 0.05, the counting efficiency increased to be similar levels

when the dye was absent. On the other hand, the counting efficiency of the colorless simulated gasoline significantly decreased

when the weight ratios of activated clay reached 0.2. We concluded that LSC could precisely determine ETBE contents in E10

and E25 by removing the red dye with activated clay at concentrations of 0.05-0.1.

F—T— R A FHRE R, SAARE, mFAY =T V=T TN =T, /KT L—ay, EHERSE, VU v
Keywords : Bio-based content, Biofuel, Ethyl tert-butyl ether, Liquid scintillation, Radiocarbon, Gasoline
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Detection of gamma ray irradiated glucosamine-based tablets

Masayuki Sekiguchi*'’, Seiko Nakagawa™ '

', Shunji Yunoki* "', Yoshimi Ohyabu™ "’

The main objective of this study was to create a database previously unexamined on food products and associated raw
materials in order to identify their irradiation status. Photostimulated luminescence (PSL), thermoluminescence (TL), and
electron spin resonance spectroscopy (ESR) were applied to detect whether glucosamine hydrochloride powders and tablets

were irradiated or not. The glucosamine powders (Special grade chemical and food additive) and 3 types of tablets of different

strengths manufactured with varying composition were irradiated with **’Cs gamma rays at 1kGy. The glucosamine powders and
a type of tablet had photon counts less than the lower threshold value (700 counts /min) in PSL measurements and also had no

significant TL glow curve intensities for irradiation samples, so those had insufficient mineral debris. ESR signal of radiation-

induced glucosamine radical was change from ESR triplet spectrum to a quadplex spectrum with storage time and ESR spectra of

the tablets were somewhat affected by other components. However, those were stable for about 6 months. The typical cellulosic
radicals of the cellulose powders isolated from the tablets were rapidly decreased after irradiation, but were possible to detect in

two of three samples after about three months.

F—I—F B IRy B, BLIRyBUA, BEAETCRE, Zraviy, Ban—X, BEA

Keywords : Photostimulated luminescence, Thermoluminescence, Electron spin resonance, Glucosamine, Cellulose, Irradiated food

1. [XC&HIZ

[EPN IR 24429 A 10 H A% 56 0910 45 2 =512 T ESR
ED SRR 2 R OBEE L L CEmShEY, Zoma
R E T DO RBRIC LD T UV EERT DR
SR OSEIE O 2 ST i & SR TWD, ROEIUC &
%, EIBMERIEE, %%U&v%“’ﬁ#éﬁ@ﬁ’ow
THEEFHOL NI a0, ITEREHEZZIT T D,

7W3ﬁ:/i%%@&%@%ﬂ,@ﬁm(lt°ﬁﬂ)
DR EFNDIXTF v, FlREbvEra v HKROEE A
WAEMTERE L ST U AEIND, RARHEKD
T3t I NIRRE O T ORI E SN D ENRE XD
ND N OBIMITIEZOWTEREN 2V, a3 v
(HEERYE - BRBRYR) 13/KIEETH W IEmE N V72 <, BuL
F A (TL) IHERHHNHL 2 7 v A (PSL) i COMEIN
WL EEZXLND, BEOISL—TITEFI— RO
HHAN—T OO T, TLEE PSLIEICMA TETF ALY
deny (ESR) 2 fFH L 72 RS IBIRE OHE 12D T o Fige A
TREEBLTEY, RFETCIEIIrayr I v kOEnEE
AT DR GEFR]) 12OV THESRIEZ O Lz sk
BRANFTREDN & 9 i,

FEL ERR24FE FUBRNE
U SA A SR e — T

2. Hi&

YRR & L CREE (WAKOHY) K OV Sl 7 L — K
DTNV ay I UERIEmR, Tl ay I UEREE S

1. S E 7V a3y X RN R O 43T O 2R

£1. BRI ORI L 7 v = I oG



Bulletin of TIRI, No.8, 2013

2. SERIOESR A7 kL (i b RIBS, S - BREI3 H %, FE T @ BRAF 120 A %)
W TR BE3IREDO 7T, ERED: BE120 HE O 7))L OALE

TedEA SR 2 EBRUE L Lz (D, MEOHEIIRK1IC
T 7 m—TESRYOER OTLE®, PSLED %2 VLTI
R E LR Lz, a3 I B OSAIIKEETH

DERIE, BRI TSI E A S T TLIE, PSLIET

BN SN0 5 72D TESRIED B LI V-,
ESRMIEIX, 7 vy I U HHEEOLA 13508011 mg,
BEAITP ofE ML o — 2 OGE 1T EHRE 1502 mg & L
7o BEANIRIS g& A/ —FELTHM L TLIE K OPSLED
BEE L, ERICE TN 2B —R 1L, TLEIRBWT
FLE A oy BET DBRO E sy B (P 2.0) TLBICE
EL7Zb 08B LMAK TSRS, 7'~k 2ETTD
JAEL %, — B RS R U CESREIER B L=, tEREL
TSR VP E D [BIULER D% TLIIE %217 > 72,

ESRIIEIL A AHE 7-FA-200 % & % vy, 7 vat Iz
xF LTI LY 360 mT, f7t 5 08 15 mT, Z53hE 0.6 mT,
BFE4%0.0370, HF11.01 mw, fREIEEML15y, 71> 30T
1Toty DBt LT fEgtEE Lo — 2 2o, i
360 mT, ffS[ES5 mT, ZFRiE0.4 mT, RFE#0.1F, 7
0.796 mW, f@alRefE 14y (FE5I3[El), ~° 50~200 T/T-
oo 2B, VT FABEIIMY w— 0 — LB T D
etk LTk,

TLI7E 1% Harshow QS3500 %! 2 F v H-1E 33 6 °C/min, 50~
400 °C o YL 76 P I E L 150 ~250 °C 0 5% i [ < %6 &
DR ZIT 72, Glowl I E # O TEFRHHE A = — T 38
YCs v~ MR RETEEE (9350 Gy/h) T1 kGy % Mt L7-#%
(2 Glow2 Z I L, TL (Glowl/Glow2) % sk 7-?, TLik
T, Glowl DI — 27 238150~250 COFHIZH Y, TL
EA0.L KD REWGAEIZ "I LfEd 5, LaLl, TL
FE230.1LL FC % Glowl D% v — 27 73 150~250 °C 0 i [
2B DA, BEROIRA LR R 5D D,

PSLMIEIE, HAMFHRE= =7V » 7R ES-
T340A B % N2, BERI (R95g) #F DO F EHE L, 9050
DOFEF B0 700 counts AT & “AHRSL”, 700 7> & 5000
counts D% “FRETDEEVY”, 5000 counts #B %2 H5E 4 “H
57 & LTHIEZRITY, FOEHBRORS & R O PTRENE 2 R
L7z,

3. HREEE

3.1 JLay s UERMIER U DESRAIE 7=
WX UHEERE ORI K OSINY, & FERNZ DWW T ESREIE
AT oTl-fE 5, WPFhoEIOESR 2227 FL T R

F2, MEEHZORIES L— NEOEER 7 vat o
ESR > 7LD GfE

X3, HILWAKO K OB SHIRINMIFERDESR AT KL
(MR L - RAGS, 2frpde : 3day, 2T : 170 & 18190day)

3. SRR ERRR#% ORIES L — RE O
FEA 7 Va2 Y 2 U DESRY VLD GAE



BTIEI DO T FARNBR S NT=R, BEZKREIZ4D
DY TN~ E LR (K2, M3), 7V rifEofl
AWNE, HTFORRLHMICE > TEADgEEE ST, g
BIEy FEEEHET 2R CH DL, BEEEZOIRD Y
TINDgEEFR2IC, BoEMLL ERGE L 4RICE L Ly
TFNDYEEERIITRT, FFEFEEELALCOT T I
W& A EEITRL, BOYZFANRBLEB2~ZL L
7o 3 F OWEEDLEA 2 /RE T 2 IARTIE TITMET L T
RN, vt I R A A L T 5 SER T IE R R R
W72 7P VR T HHECRHOHEN R THY, 2
DT> 7 F NV OLEAIT IR % ORI R A #HEE T 5 LT
AL B2 OID, —J, BEBDOAT MOzt
WEIRD ¥ 7 VIR OB B, A7 hLORE
E3VE AW 21 [ ~40 A LA Tk s 7 Vs g1 3E
—EDOMEER L (K4), £, F—EZOREDOZ IH
JUBREE L Il U CEERI O T P A NVIREIL S v a I v EA
BCHH LI E 2R &S, Zidtho ARy (2> K
a1 F U ORBENREZLND,

3. 2 fRAIE/ILO—XDESRAIE  fEFlELR—RDOR
FHZ R DT UMV ERARTRER, TLIEIC X K08, EIRS
B, 7 NUBUKAMELC b B, BREERE I
0 — AR Y 7OV BIEE S, RS BER O R R AR
LRDENDNoT, v~ — I —EDOSETRIE L
A BHELZI VLD — AR 2O0YT 5
A b7 AR S iz, EN1787 (2000) TiXy 7 v
M ORE5 0E 6.0520.05 mT TH 2 FAVHELZETH D (X
5), $EFMIDFT T A 7 FARORESERIL, FhEn
Af£E#416.094-0.01 mT, B#:££75416.02+0.03 mT, C+1££76.08
+0.02mT CTh oo, Fiz, Wk 214 EEA 57 B R FiF5E
WG TR RIS &8 OB B+ A A58 @ TIg,
H—RZTHNE—2 (Pca) M HAKREG M 2.8~3.4mT I
Trr—XT7 BN —7 (Pee) BHDHFEE LT — R
S OHESLAEL LT3 (IX5), 1KkGy & FREF L 728kl
BABR—=RATIHNME, BERIADELE =R 7T
AUNIZREIZHEE LHIBIREE L 7o o 7o, 8EAIB L ONCIE
BEIHABTHLY T VTR T& 72, BERlO® IV
0= AZL Y IERICR R o R ES AT R b o T
(M6), seFDELT—RATFTIH LD 7 F L (Pce) & Pca

FORHSIEESE BT e o 2 — R e S, #5877, 20134

X4, IR OEEH T Va2 D> T FVTRE ORREEAL

X5 EBau—RTTHLOREEHIEIEYE

6. tAm—2ATIHNDBEEORKZEL (1kGy FBE)

B7. SERID O LLTEOYEE L 7o B v n— A OWET T AL (B RIS, KSR RS L PR, WIS - HET80 AtR)



Bulletin of TIRI, No.8, 2013

8. MU (1kGy) L7z$ERI DA TL LML (Glowl & Ut Glow?) : 1% 80 H %

B9, BSF (1kGy) L7cfEAlofREMPSLIEaihi#t - HiAS12 80 F #%

OBEEIE, THFAMEEA3.1720.08 mT, Bi:EEAl
3.18+0.05 mT, CHH8EA13.17£0.15 mT & 72 v MRS o0 50
Zilit= LTz (M7),

3. 3 HZEFHIDTLEUPSLAIE 1 kGy % FE L 7= Be 40
DWTTL K OPSLBIE 21T - 72 2 1% 8 M O 912 7R T,
TLHITE D72 HEEAIFI5 g0 B v Bl CE eIVt
0.05 mgLl F L& TH - 7=, Glow2 D TLIEE i #R TV
NOEEAIY 2 DOREK A Fr B L 7R D iR & 7w LTz
B, FEREEROBENIKRE Nolz, £z, 150~250°CHi
FCOTLRENE (n=3) X, £ ¥4 0.005+0.004, 0.526
+0.38, 0.568+0.39 72V, FEAIB & ClZ oW TiEGlowl d
FEICARAR AN 150~250°C DOFPFHIZH D, F7=TLHN0.1 %
25T OREHEZELHETERZ, UL, ALEERITEEY
ERIEFICAR L, FEBRZROIROHERE S K& W]
REMEAY B 0 Glowl TIERSHC K B R R B — 7 bR T
&9, TLHH 01X v /hEhotz, WiT, BEFl (K5g) &
2O FEPSLUE (A7 UV —=2 7 W E) & LIER,
AL BEA 00 78 B 13 163323 counts/90 sec, B H:EEFA
13262721417 counts/90 sec, C f1:£E7 368323077 counts/90
sec & 720, L% 1 Negative, Positive, Intermediate & ]
Writ sy, L2asL, JREC O PSLHIELEE TIE, JihEt
FRAEZO “FIEOBM” KO Btk b OO
WO HIEE— NEED, ORI SETHEEZIT-
W, $EAIC b Positive & 72 > 7=, HRlC CHEBEAIT, b e
FREHE 1% O AR 2 R 372 O REROR O B CHIE L
B, REZ2HMUNHE CE AW ATREER D - T2,

4. FEDH
BMRMH R ORIET V— RO 7 v ay I R R

VX, SEE D IO T TLIE K OV PSL 5 C RSB IR % ffn
FTHHETHE LV, ESRIBIIER~OBETN b oA LS
bbb, o, —HOEEAITIXTL, PSLIEDSEH AFET
bV, Bro—20T7THNE I OW T EIRE R
ELTHRAT2HENATRETH -7,

CERL 2547 A 22 HE2AF, ¥k 2548 A 14 H Fsef)

X ik

(1)AZ3 0910525 ThL244:9 110 H
DB S L7 B DR FIE IS DOV T

(2)Lee, T. Kausar, B. Kim, and J. Kwon : “Detection of y-irradiated
Sesame Seeds before and after Roasting by Analyzing
Photostimulated Luminescence, Thermoluminescence, and Electron
Spin Resonance”, J.Agric. Food. Chem., 56, No.16, pp.7185-7188
(2008)

(3)S. Pal, B. K. Kim, W. Y .Kim, M. J. Kim, H. A. Ki, K-H. Lee,
W. S. Kang, I. H. Kang, S. J. Kang, J. M. Song : “Identification
of y-irradiated medicinal herbs using pulsed photostimulated
luminescence, thermoluminescence, and electron spin resonance
spectroscopy.”, Anal. Bioanal. Chem, 394, pp.1931-1945 (2009)

(4)EN1787 : [Foodstuffs-Detection of Irradiated Food Containing
Cellulose by ESR Spectroscopy), European Committee of
Standardization (CEN). Brussels, Belgium (2001)

(5)EN13708 : [Foodstuffs-Detection of Irradiated Food Containing
crystalline sugar by ESR Spectroscopy |, European Committee of
Standardization (CEN). Brussels, Belgium (2002)

(6)EN1788 : [Foodstuffs-Thermoluminescence Detection of Irradiated
Food from Which Silicate Minerals Can Be Isolated,|, European
Committee of Standardization (CEN). Brussels, Belgium (2001)

(7)EN13751 : [Foodstuffs-detection of Irradiated Food Using
Photostimulated Luminescence,|, European Committee of
Standardization (CEN). Brussels, Belgium (2009)

(8)E i &k, HAKEZS, & M, BEY 2+, VRALEEE
AETTEBEIIERE S DB B RES A5 0 ESR ek B 2 B
T O —ER3 wm— 2 &Gt (PR 22485 )




i X

WAL PE RN TS & o 2 —WFJE A, %87, 20134F

MY T F Ly hORA A~ AHRZE R 5 BRI E OB %

VLI

A oy

%% Eﬁﬁ* 1)

Development of a method for detecting bio-based polyethylene pellets

Yoshiyasu Nagakawa™'’, Shunji Yunoki™'’, Masaaki Saito

*1)

The bio-based polyolefins are chemically identical to conventional fossil-based materials, and therefore some method

to distinguish bio- and fossil-based materials must be urgently established until they are widespread. The only method for
distinguishing bio- and fossil-based materials is radiocarbon (**C) analysis. Liquid scintillation counting (LSC) is a possible
candidate for the screening method. We investigated LSC of bio-polyethylene (PE) and fossil-PE. The counting rate of bio-

PE pellets in a toluene-based scintillation cocktail was significantly higher than that of fossil-PE. PE was not dissolved in the

scintillation cocktail. Pre-soaking of PE in toluene enhanced the counting rate of bio-PE pellets. Bio-PE with higher crystallinity

showed lower counting rate. These results suggest that toluene of the scintillation cocktail permeated into non-crystalline region
induced scintillation of bio-PE pellets under solid state. LSC is a useful screening method for detecting bio-PE.

F—T—F : AAFRV=F L, BB, BEPERSE, ik Fr—a s, FEMER

Keywords : Bio-polyethylene, Detection, Radiocarbon, Liquid scintillation counting, Non-crystalline region
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2.1 &E  SAAFAPEL v b (SGF4950 ; Braskem £t
W), ROy 7 7T 00 Rilkkd LTHMPEXL >y bk (/
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FIRE 52 1.16 0.07
Pk 73 0.96 0.06

BG Uk (FIHPE~L v 1) OFHM{EIE0.48 + 0.04 (cpmig)

10
e gt oo Bl B i | = W
3 L p
0 6 I
E - R R = RLwhk
Q 4 "
o .
2
WWM < A
0 ‘ s ‘ s

0 1000 2000 3000 4000 5000
#2:BEFE (min)
X4, FRITEBT D34 A PEDOF R OIFRZL

3. 2 WMRERUERILENFEE~EZ ZHE  BRA
FHAMEIC 52 D EE D%, PEAL Y b, BiK, 1
FED35METLSCREHIIL 1 g4 v OFHHEE CRHE 2 fMEhT L
7z (K4, 2), <Ly MIFHEERamICET 5 E TH
2000 min &2 L7223, sk CIx et BIAATE 14 2> & A Fn
I3 Lo, MRERCRE CUEEHECR O LRI, FHH
B4A 80 h & T H FUFTE L7 0o 7oy JERL AL TOFH
B, B34k (8.92 cpm/g) >-<L-» |k (5.01 cpm/g) >4k (1.16
cpmig) L7 0, BMANERKREE R LT,

W ESR L E N ME IS 5 2 D B A ST 5 2, e
{LEE D F7e 2 AR LSCRHI L7 (322), fEdaibED
B DT, FERLEE DRV EUEE O R SRS S AL
DEWVEREBIOFHER LY bFEHMICAE CTh o T,

4. EgE

4.1 BEOMBLELNTAE~NGZ 5L A APE
ALy NOFEEREORIKFEN R LARRONTRREE L
T, 2O0FRNREZ Lz

1) Ry FNEIRY T L—Z LT D

2) XLy MIHEY o F L= NEHEL TS
EEROFER, PEIZEMBL CWOWARWERHL N E o7,
X4 K ORRLOFERND, MESLBIZ LD XLy FNE~E
HORBEMMEME S N TV DTN RSN, MELEIZ LY
BoN RO EH Li-FE» S (35 cpm Dk
K51 cpm £ CTEH), @EYUIZATLIRIC X 0 HBIOREE X B2
b0 EELIND, KBS TILZDPOSPOPOP & o 7z
WEMNSL Y MRBLTOD0EA SN TR, WED
RBOHWAEH LT HDERSBROBETH D,

4. 2 MRRUHEREENTHAEASZ2E Bk
FFo> cpmig IXFHEIBIAA L % 2> S BRI IS L, HIE RSO
FHIMEIL 3 DD Tl REZ ) LTz, ZAUZIZ2 > 0HEH
NEZHND :

D ARMERIZ X Y PE LIRS T L— & OBEARRFE D 7]

EU, fafnlciEd A RN EHE S v

2) R RILBRIZ L 0 RS TG TE D BARAEM L 72
KiE@2~3mmdDXL v hTlE, faFfEICET S ETIZ
2000 min Z 2 U7=, FIRERUEHIME - XLy M &g LT
PRI & OBERREAIA /N S WFE D, FHUIBIAATE 80 h 2% T
HEFNCE Lo -t EX DD, AR ENT I L TH
WUz, IEfEZRREBITH O H TRV, L UK ERE
WRIASEE OBME AL v b, MRS L TRE VT
B TH D (K2), WH L oEMEfEAMm2 oY b



KREDoSTZ MG, EEORGEHPIEE I LTI ET S
MR b AR Shiz s B8RS n5,

“UC D BRIFIT AN F—DEL (En=156 keV), R{bKE
ORI Fum TH D, XL FOREIT 2~
3mmTH 0 FEMERICREIXIRECE R WA, XLy T
B EN TRV BB H 5 & FMEN 5, MRz
L OFKICTF LG TE D BMMNEM LIz EEIND,

AR O FL 72 B R PE & BRI L7l T e
VB OHEELIFHHMICHE ChH oo, ZORENS
PE DI fh SRR I Z VAR 23208 L TV D HAVRIE S T,

5. #E

KHFIECILT T ATF v 27 DA F~ A H K% 5 5150
LFEORFEE B & Lic, BEFEHAN & LCAMSIED L
LTWBA, ARAFFETIZAMS & 0 AR S 72 LSCIZEH
L, (REBEHR2ILARY AL 7 4 0 ThDHPEZEHNTHIEZ
1To7. A APEDFEFILAIMPE X 0 HFHICHEET
Hol=HEn D, LSCTPE DA A~ A KAE S B A]
ETHIHENR SN,

NAFTTTAF v 7 Z2Mhd L LT, A I~ ZADOHLF)
A #E bR L TN ETHEENSE, A A~ AHE
OB Z WU K S D AI120E, B IEO@E A5
TR AT Do HIRNEIIIAFROM IS 7200 T
72, MBLE A~ DRI B R D, AMSIEIT SRS R 72 F ik
THDHN, DN D E AN EM TH 5 EFCoHrisBI
DICNENS, KESTPEZITEEOR MRy 7 LD
HEPEERIN D, AL THZE Lic FIEITREICE R L
LSCEHWTEY, fiigeFETHMNTE %, LSCEH
WEARTIEE, MEREIZAMSIEICE D0, A7) —=
7k & UCIREZ S a7 il T 5, RFIEIE A
FT T AT 7 OFIERICET 2 HTCTH 5,

i
AMFFEOFERIZ S Y, BEEPEERASAE L D A A~ R
HEDRY) = F Lo 2MECIRMMETE LA, 220
WMoBEERLET,

(FRR254E7 7 22 Az A, Pk 2548 H 13 H #521)

X Ak

(1)Guo-Qiang Chen, Martin K. Patel, Plastics Derived from Biological
Sources: Present and Future: A Technical and Environmental Review,
Chem. Rev. 112, pp.2082-2099 (2012)

(2)Antonio U. B. Queiroz, Fernanda P. Collares-Queiroz, Innovation and
Industrial Trends in Bioplastics, Journal of Macromolecular Scienece,
Part C: Polymer Reviews, 49, pp.65-78 (2009)

(3)Yuya Tachibana, Takashi Masuda, Masahiro Funabashi, Masao
Kunioka, Chemical Synthesis of Fully Biomass-Based Poly(butylenes
succinate) from Inedible-Biomass-Based Furfural and Evaluation
of Its Biomass Carbon Ratio, Biomacromolecules 11, pp.2760-2765
(2010)

(4)Shunji Yunoki, Masaaki Satio, A simple Method to Determine
Bioethanol Content in Gasoline Using Two-step Extraction and
Liquid Scintillation Counting, Bioresource Technology, 100, pp.6125-
6128 (2009)

Bulletin of TIRI, No.8, 2013

(5)Masaaki Saito, Masaru Nkamura, Easy C-14 Measurement of Bio-
gasoline E3 by Extraction with Water, RADIOISOTOPES, Vol.56,
No.7, pp.383-385 (2007)

(6)Masaaki Saito, Masaru Nakamura, Easy C-14 Measurement of Bio-
gasoline E3 by Double-extraction with Water, RADIOISOTOPES,
\ol.56, No.9, pp.529-531 (2007)

(7) A T ik v F L— a VJERE), B, pp.6-
7(1992)

(8)T.V. Prasad, K.W. Brown, J.C. Thomas, Diffusion Coefficients of
Organics in High Density Polyethylene (HDPE), Waste Management
& Research, 12, pp.61-71 (1994)



i X

agl

WAL PE RN TS & o 2 —WFJE A, %87, 20134F

PLEMANEA B OBIFIZ AT T2 PVANA R Z b O
FU I A1) 0D 1 HH P i

P S

B Ez*Y

%::EE* 2)

K W™ AR

Controlled release of antibacterial agents from PVA hydrogel as a wound dressing
Shunji Yunoki* '’, Masushi Kohta™?’, Yoshimi Ohyabu®"’, Takabumi Kubo™*’

Masayuki Sekiguchi*'’, Tetsuji lwasaki

*2)

Recently, antibacterial wound dressings have been developed and clinically used on the basis of the fact that moist, warm
and nutritious environments of wound beds provides ideal conditions for microbial growth. Controlled release of antibacterial
agents is a critical issue for wound dressing. We prepared polyvinyl alcohol (PVVA) hydrogels containing cetylpyridinium chloride

(CPC) or polyhexamethylene biguanide (PHMB) by gamma irradiation, and evaluated the release of the antibacterial agents and

antibacterial properties. A half of PHMB released from the hydrogel soaked in saline for 6 h, whereas CPC showed little or no

release during 72 h. The difference in the release characteristics was reflected in the antibacterial activity around the hydrogels :

only the PHMB-containing hydrogels created an inhibition zone against Staphylococcus aureus cultured on agar plates. On the

surface of the hydrogels CPC also showed concentration-dependent antibacterial activity. We demonstrated that antibacterial

hydrogels could be created by gamma irradiation on PVA solutions. The hydrogels are expected to be useful as a wound dressing

having immediate and long-term antibacterial activities.

F—TU— K AWM, 8, DB, RY =T ra—n, BT AE ) V=0 A, RUAFFRAFLUEST=R
Keywords : Wound dressing, Pressure ulcer, Antibacterial property, Polyvinyl alcohol, Cetylpyridinium chloride, Polyhexamethylene biguanide
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Sensing system for volatile organic compounds (VOC)
Akira Monkawa™ '’ Tomoe Nakagawa™'’, Hirokazu Sugimori*?*’, Erito Kazawa™ "',
Takashi Takei**’, Masatake Haruta™ *’

\olatile organic compounds (VOC) are emitted as vapors from certain solids or liquids, including a variety of chemicals with

short- and long-term adverse health effects. Therefore, it is important to monitor the concentration of the vapors to safeguard the

health of the workers, and also to keep atmospheric emissions under control in order to avoid environmental hazards. Optical

sensors based on localized surface plasmon resonance (LSPR) for detecting of VOCs are possibly applied to a wide range of the

field due to a simple construction and low cost. In this study, we describe the high sensitive and wide range (1-26000 ppm) LSPR

sensor employing Au dot pattern with porous silica film.

F—TJ— K :VOC, RETT XTI (LSPR), @7/ "y —, ZHEHV D

Keywords : VOC, Localized surface plasmon resonance (LSPR), Gold nanopattern, Porous silica
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Simultaneous determination of elemental composition in small solid samplesby femtosecond
LA-ICPTOFMS

Hideo Hayashi* ", Aya Shimizu™?

)

The femtosecond-pulsed laser beam (Ti:Sapphire, wavelength 263 nm, pulse width ca. 180 fs, pulse enegy 0.50 mJ/pulse) was
focused into a solid sample surface, and then small particles were removed. These particles were transported to the ICP-TOFMS
(Inductively Coupled Plasma Time-of-Flight Mass Spectrometer) with a stream of helium gas for elemental analysis. Calibration

curves for glass samples were prepared from standard reference materials (NIST SRM 93a, 610, 612, 614, 620 and 621). The

signal intensities for glass samples were increased with increasing the laser spot diameter from 1 to 65 um. The maximum signal
intensities were obtained at the 65 um diameter. The detection limits for B and Pb were approached the fractional ppm levels.

Compared with energy dispersive X-ray fluorescence spectrometer (XRF-EDX) and scanning electron microscope equipped with

an energy dispersive X-ray spectrometer (SEM-EDX), the proposed method was successfully applied to the analysis of small

solid samples.

F—0— K BUNRKERINT, BORAT, ICP-MS, L—¥—T T L—ta

Keywords : Small sample analysis, Trace analysis, ICP-MS, Laser ablation
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Development of simple check gauge for a Coordinate Measuring Machine
Shoichi Nakanishi* *’, Shinji Nishimura®?’, Hiroshi Nakamura®®’, Eiichi Higuchi**’, Takeshi Konishi*®’,

*6)

Satoshi Kobune

The accuracy check of a coordinate measuring machine (CMM) was performed with the gauges such as a block gauge. The
defects with this gauge can be estimate with only a single stylus.

There are many fields that make conventional measurements using a multi-stylus probing system. Then, we developed a
gauge which can also evaluate a multi-stylus probing system simultaneously. In the present work, this gauge was measured using
the CMM at our headquarters, the Joto branch office, the Jonan branch office, and the Tama techno plaza. We evaluated the
dimensional errors and the multi-stylus probing system from these results.

F—T— 8 ZROUEEIER, PRIEET =y 7, SATFAZA TR
Keywords : CMM, Middle accuracy check, Multi stylus probing system
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The study of small-scale energy-saving apparatus harmonized with the living environment.
(An device with improved harmonics and power factor was developed for use
as a home electrical appliance.)
Kazumasa Mikami*'’, Takeshi Kobayashi**’, Kohei Fujiwara™?’, Toshihisa Shimizu™*’, Keiji Wada™*’

The number of OA devices, home electrical appliances and the electronic equipment is enormous in the big city. Furthermore, a
lot of devices are used which exclude harmonics regulations. Most of these have low power factors. When the quantity of devices
increases, electricity transmission efficiency decreases. Further side-effects include an increased distortion in the electric current
in power lines, such as in indoor wiring, and an increase in electromagnetic noise. In addition, this is a cause for other devices to
malfunction. We propose that the living environment is degraded due to the prevalence of OA devices in the big city.

We have developed a cheap, small-scale power factor improvement device. This device is compatible with general home
electrical appliances and small electronic equipment. As a result, it possible to clean indoor electricity and save energy.
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Keywords : Power factor improvement device , Harmonics, Distortion current, Indoor electricity, Electromagnetic noise, Malfunction
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Influence of part-build orientation on mechanical properties of resin plates built by SLS

Takashi Kigure*’, Yukio Yokoyama™®?’, Yuki Yamauchi*?’, Toshiyuki Yamanaka

*3)

The mechanical properties of a resin plates built by selective laser sintering (SLS) were investigated. SLS is one of process to
build a model directly from 3D digital data and is a very promising technology. However it is known that models built using this

process show different characteristic in different orientation.

In this study, Tensile strength, fracture strain and Young’s modulus on the resin plates built in various orientations by SLS were
measured via a tensile test. Specimens were built in the direction between 0° and 90°. 0° was defined as parallel to the lamination

plane and 90° was defined as layer direction. The material used in this study was Nylon-12 which is a popular material in SLS.
As a result of tensile tests, tensile strength and fracture strain was found to depend on part-build orientation (anisotropy); however

Young’ s modulus was not depended on it.

In order to describe the difference in tensile strength, the Tsai-Hill failure criterion which is a popular theory for anisotropic

material was applied for the test result. It is considered that this theory is able to estimate the tensile strength of the parts built by

SLS. And this criterion showed good coincidence with the test results.
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Keywords : Selective laser sintering (SLS), Anisotropy, Mechanical property, Part-built orientation
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Fabrication and evaluation of CFRP loop-springs

Yasuhiro Nishikawa™ '’, Hiroyasu Sano™"’, Satoshi Kobune

*2)

In this study, unidirectional carbon/epoxy composite (CFRP) loop-springs were fabricated using a mass-production method.

The loop-springs consists of circular arc sections, straight-line sections and flat attachment surfaces. Two types of CFRP loop-

springs with different straight line section lengths were tested to evaluate the spring constant, ultimate load and fatigue lives.

CFRP loop-springs were approximately 9 times lighter than metallic coil springs with the same spring constant. A comparison

of the experimental spring constant with the calculated spring constant, based on the cantilever model, showed good agreement.

CFRP loop springs had fatigue lives beyond two million cycles under a maximum cyclic load of approximately 60% of the

ultimate load.

F—T—F :CFRP, BRIK, Th, EIREHK, HELRET N, 7

Keywords : CFRP, Loop, Spring, Spring constant, Cantilever model, Fatigue
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Development of low power protocol based on remote sensing conditions

Masashi Nakamura™®"’, Yuji Takeda

*2)

Intermittent operation is the general power saving method in a wireless sensing network, and we propose a Group Control

Method (GCM) to reduce the power-intensive data transmission time. Noting that the sensor value does not change significantly

in the sensing of environment measurements, then by grouping together terminals showing the same trends, power consumption

can be controlled by setting a normal sleep cycle to groups with a lot of battery life remaining and a long sleep cycle to groups

with little battery life remaining. This research experimentally evaluated algorithms implemented in a real device, as well as in a

simulation, and verified its effectiveness. The results of each evaluation verified the power-saving effect of this technique.

F—O—F:ERE YRy FU—2, MREME, BREEHH

Keywords : Wireless sensor networks, Intermittetent operation, Environmental measurements
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Effect of cotton bleaching using ozone micro-bubbles
Ichiro Enomoto™"’, Koji Takeda™"’, Risa Nagao™'’, Shin Soeda™?’, Yukinori Hoshi*®’, Yoshiro Takahashi**’,
Ryoiti Shibuya™*’, Fumi Masuko™®’, Chizuru Mitani**’

Cotton fabrics bleached using ozone micro bubbles were examined. Since the solubility of ozone in water improves in acid,
the effect of adding an acid (acetic acid) to water, and the effect of adding an electrolyte (NaCl) to stabilize micro-bubbles were

investigated; a low temperature and pH 6 with 45 g of electrolyte gave the best conditions, and 1 hour of bleaching a cotton fabric

gave a whiteness of more than 85. The scale of the experiment was expanded based on these processing conditions, a 2.2 kW
micro-bubble generator was used, and 1 kg of cotton fabric was processed. The same whiteness of more than 85 was achieved
from 1 hour of ozone micro-bubble processing, just like the previous experiment. The ozone concentration at this time was about
11 mg/L, a high concentration. Degradation of the cotton fabric due to ozone oxidization was investigated, and tensile strength

was found to be comparable to the original fabric, and no degradation due to the bleaching processing was seen. However, since

a merit of using ozone is expected to be an antibacterial effect, we used coliform bacillus in an examination and after the ozone

micro-bubbles process was implemented, none of the bacteria could be detected.

F—0— K, BE, BAE, AV A I RATL

Keywords : Cotton fabrics, Bleaching, Whiteness, Ozone micro bubble,
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Basic study on issue of change of color of the black lacquer film
- Surface change due to the ultraviolet irradiation of the reacted black lacquer with iron -

Yoshimi Kamiya™ ", Shinji Nishimura

*2)

Oriental lacquer, called urushi, is a natural polymer that has been in use since ancient times. Recent studies have made it clear

that oriental lacquer films are weak against ultraviolet irradiation and that exposure to ultraviolet rays light could cause these films

to deteriorate (e.g. flaking, loss in gloss, dulling, or cracking might occur). There are many research data of ultraviolet irradiation

using samples of a glass plate coated with a single lacquer coating film. Therefore, the influence of ultraviolet irradiation was

verified by the change in surface profile of the polished black lacquer film under the assumption that real lacquer ware had a four-
layer structures. The purpose of this study is determine the mechanism behind the complicated deterioration phenomenon of the

natural polymer.

F—U— R BB, AR, Sk

Keywords : Black lacquer, Ultraviolet irradiation, Deterioration
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B 4IZRT, B oD e[ & A 9 5 7 DI — kA 72
A% v UHEENE TIE R K ARy MEENEEZ Wz, ARy
MEENEIZE T E—AERAD, B ARKEEMIZ L - T
PRY = SERKRE LSBT 21E000 5, ¥ — MR
FoTou R\ F—r-RERRKRELAELLTLES, £IT,
EA% 300 nm O JE/ & — % 600 nm [E]lE THLE 5 72 912
VB R SR A B TR 72, MR N LS, oo
A — R OWIHER ATRE CTH HEM D5, HRTRERH] 1200 ps,
b — L 200 pA ZATESA: & L TE LTz,

X4, AuT/ Ko b7 LA OFFRTR
AR L YA N ZEP-520A f UV FEM: i HiF ESPACER % U347 L 7= 47 9 FE Al
ICE AR L, QBGAIEITS, OQEIZAf A v —LbxyF T
(ion beam etching : IBE) TRIFWLIE L=, @A A4 =LAy X (jonbeam
spatter) 1 CE LT 5, OREICRER LV VA MEBRISETHRET 2 L Au
FINRE—=URFLND (V7 hA7),

5. Ay MM
— IR ORI ] 225 2 T2 WS 5 B T /S5 — OB Z e LT
R B — AR R A5
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3. FfE- SHRORE

L AMELZLSPRIERE 90 nm D AUF / Ry b7 L
AERBEOTH 7 V2 BTy a=y bORIEL
1To7=. AuT/ K EB D LSPR 51 K O Fr = b
DB Z R 612737, SIS IEF LI R 940 nm D L o Xf
SPRIEMIR-LED 2 W 5 L3RI, =hFETICE 7+ b E
UHYIC TSL-230 &L, 8bit~vA 7=z ba—FR—
K Arduino UNO (MPU : ATmega328) %ﬁﬁb\fi‘é@%?ﬁfg%
LCDE/RLTWD, B~y F=v MIITELL MM
DFT7arFa—TEHATE LRI LT%D Au’/
R b ERER IR AR 2 T T & 5,

REHH PO L > TREENELT 2 F 2N,
wfliZe ka2 V2 72 <, 22l 20 o 8 (A5 5 A& T
TLSPRE UV ZHERTE DT LMD DI,

X6. FIERGR
72) 7 Ky O LSPREFME, XFIET 7 Ky hd AFMIE
X )= NVER T AL, HIREENRSO MY T M S, ZORE, R
940 nm TOJEiBRAE(IFE2 A~ hTH B,
1) BIEL7ZLSPRE v = R Ol

AW TIE, Sl CIRAL—T Y hOETFE— A)/7
774 (EBL) ZFWTEY, THEMAT AL HHEEECX
wa&wo%%ﬁf/%yfuybﬁéﬁwfﬁﬁf/
WG 2 2 K EE R T D H 2 % T 2, 72, RiF%

TIXLSPR B~y K&/ - IR 2 MET 2 U B RE
FTERIToTWDN, HAWRERZ 2—TF ¢ 7 L TEE
WA AR & LCEET 200 F TR L TV, 4
BIIH ALY & L COBERRZITWERLE BT,

ARUFFTD—FBIE () B2 HL i BLAAR — HRrCHT Hh bl 42
MHERIE T v 77 500 L TEBLIZLDTH D,

CER254E7 A 25 B2 A, “FRi254-8 H 9 H i ft)

X [

()RS, BJI 5, IR=Y b 2 T2 V/‘J‘\“—?XVU 7) Wi %
FIH L= RTERI 7T A€ (LSPR)IC L B fERIEAMILAY
(VOC) IRy, PR 22 FERF R 2FE KA TRk, p.228
(2010)

(2)FARMEZ, PRJINERES : (77 Xe=27 2], Gt (2010)
(3)RIAMEZ, A—ER : JRET T KT it o — o R
3452837 75 PLAEWFSERT ¢ 1999.6.14 HiFA  2003.7.18 %5k
(4)Sarah Kim, Jin-Mi Jung, Dae-Geun Choi, Hee-Tae Jung, and Seung-
Man Yang : Patterned Arrays of Au Rings for Localized Surface

Plasmon : Langmuir 22, pp.7109-7112 (2006)

(mwﬁ:)b[éﬁf/k/b7v4meM%a HOHRAL

PEEBANIIFEE 2 — W% E, #5675, pp.14-17 (2011)
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Development and evaluation of the stability gas electron multiplier

Kazuki Komiya™ "', Kohei Fujiwara™'’, Takeshi Kobayashi

F—T—F: HATEHIER, PTFE
Keywords : Gas Electron Multiplier, PTFE

1. [XC&HIZ

2 - Mg (Gas Electron Multiplier : L#AGEM & 4 5)

1%, Micro Pattern Gas Detector (MPGD) ®—fEThH v, X
oM kLT & 2L TREAH L AlBE R iHss TH D, GEM
1%, TR JRTPEEERIET TR, BURRRER 5 09k
WIERA e & ~OIEAN I STV Y, BifE, GEMIC
VEAE A AR Y — NS ERE RIS L B TERE T D
MERH Y, FEHEEOm ENRE Lo TND,

ZHIVETIT, Fox l35HE O RN & AR D Rk &5z,
M7 — 27 BB R E M O BR IC BN T DAY T N7
ZunxF L (PTFE) ZffimE I i®E LINTEREZT -
TP, ZofE, 7= L —9%2HVEmN T2

AHETCH D F A& AL LT%K

AERTIE, 20 mmAICEIBILZ A L7z PTFE & GEM ©
AIEZEATVY, ﬁ(ﬁ%)ﬂu\tﬁgew@i%ma?ﬁaﬂﬂﬁ%ﬁot
DTHET D,

2. GEM &I

GEM ZX LIZ /R T8RS, Ar & CO72 EDIRAH A Tlili
E3niFz o NNOH Y —REV— K77 MEOMIZ
GEM 7 # A LSRRI U CHEKIE S h - fiE Tb
%, GEM 7 5 A JLIZE A 50 um~100 pm F&JE Dz ik o
FKILITEAE L 0 AT AL, ¢ 50 pm~100 um O B @ LAY
¢ 100 pm~200 pm D ¥y F TIEK SN Bl — F TH
5, GEM 7 4 A WEKEOEMIENZZ G 25 &, Kk
WL o CTAEUMEN AR ERT oI, B15

CEVMIES AR TH S, GEM 7 + A L OEIEIL
ﬁiiﬂoﬁ v FOLE S ERESCHEE =R & U5 72 GEM DMERE

ICHBE 52 5FRMBTND

3. GEM 7+ 4 L DIERIEER

3.1 REEER RO GEM 7 # A L%, EME LT
WEIZE SN um O Z2BEH L2 b oRER S Tn

FA TR LRI
O 7 L —

*1)

5o AW TIETIR G & [ ICHIBOES % L um & LTz,

SO T~ 7 3% ha v 28y 23R (ULVAC -
#ISX-200) & MV, RREGMEE, Yre AT RIZAr T A
Z JIVVRF100 W, T/SHEfE 154 mm, FEbR[EIE:%010 rpm, -
0o AES) 067 Pa, B30 s CREMLE LI-DH, oD
R % DCIKW, T/SHREfE120 mm, JE#k[EHEEL 10 rpm, 7o
T AJEF] 0.67 Pa b LEVS A — D Z 09 2 7= pkE30 s &

W EIE 30 sATVy, BRIEAS L um /2 5 £ TRV A 7 v
WL,

B U 7= i S AN T 57280, BunsT—7IZ
5 2 FIEERAER (IS K 5400, &M — 4% BalbR) 21772,
PRI U 7= U — 7 £k L C 10 mm A OFEIEKIZ 1 mm
Mk TR TIRICBIIIA R & AL, BEXF Ao r N
F—T W RER, HEHIR S PEAEERSVERD
moTz,

3. 2 ERAMIER Tz ML=V EHAN, B
WILOMTEITo72, ALY =4 ML —FTF0L
780 nm, FHIH 1800 mwW, REIEFME1kHz CH D, F
7o, LRI NN I T I K TR EICEE L,
FEAEEEE100mmOTf o Lo Rk D U— 7 FEICIR LT,

VRS 2 W S AL um TR L7 PTFE 28 L
7o L—VHE0Imm/s TS50 umOHEFIZER L1ISOE
BILEML L2, ZOERZ 200 pm t > F O T SELH] Tk
DIK$ Z & T20 mmAOFIHICE B AT LT,

4. HHERIE

AE L7 PTFESL GEM 7 o A L D RS & il LCP Y
GEM DH{ER & Hed U7z, HIELEE OBINE X 2 X 212777,
TEHAIRIZ I ¥ Fe 2 VY, HAF = SN Ar: CO2 (7:3)
THAEE L TEREIT -7, HIE I 4177 713 Read-out
pad THiH & h, PFed T R X— Lt SN EE L 0 #
EENAFEHEIND, SEIFETENHESEL7-20DO Y 7
N REI O BN AEL & 2 KVImm CT—EI272 5 K 912 Ve, V&
AN LT, ZHICE > THEL D GEM 7 4 A VR EDEMRM
DENFER AWVeem & 95, FEERTIE, WEEERNOL2EE
J& L AVeem=300~740 V OHi[A T7 — ¥ Z B L7z, 4 H
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PESRL L 7= PTFELGEM I, AVeem=520~740 V THHHi D
A REChH o7z, TR E 4TV % 50 um & LCP 8L GEM
L, FAE L 72 PTFE L GEM 1 [R] U E M & I AVeem T

IR R 28 105K AY AVeem 23550 V B E D E T & B fE
TLHEN ST, £, FRKSAL TV 2 100 um 57 LCP
GEM & LE~FEERIZFIZETH D0, AVeem N iE W EILE T
FA[BET & % 723 PTFE L GEM I T [l At 12 LE A~ W B R R
ERDHFITARY L, BUAS LaigRo e iR 2 X 31
Y,

MRS £ D B E AVeen SRR, H@LoT —
SREBICTEBRL TN T vy T ENTLE DR, filRshT
WA LCPRIGEM DR E » F23140 um TH 5 — 7, IEL
72 PTFE 84 GEM {3200 nm & HLAZ i f 24 72 0 o> Bl FLE S
DIRWERIZLDbDEBZOND, FTo, A, #iEREO
BAGHIZ 00 ~210,000 [H1 2L EOFENA U223, g T
R L Vo T AR EANEL BFIT R0 o T2, HIERTH D
PTFERIGEM O T BEMBEI S R 2 K4l R7 3, WXL Y,

FBICLDH A=V R LERRZRINT R 59, PTFE
DS GEM 7 5 A LV OHEFIMEL e L THZNTH 2 FD MDD 5
nic,

5 F&EH

GEM Ofs MM Eoo7=, i /g2 PTFE & H\ 7= GEM
7 A NOERT 1 2 OBR L OREVERE & 1T - 72,
ERERER CTIX, ~ 7R ha Ay ZEEBIZ L D80
et 728 BB 2 B B M35 & B, GEM 7 o A Tl
FAFTRE 7R AT 2 1572, EmALIE R 2 BR T U, il i i L
FEPTFEREMICH LT Y7 = A ML —HFIC L DT 2470
Mok B IZ PTFE 2 -V /= GEM 7 + A L &1 7, F7-, ik
®momﬁ1£%yxm7w4w BT HENTA &

S5N7= 2 L, 10,0008 2L F o> B e T b w28 A
L&wkwo FETICRWVEVETEMEZ EB LT, 4%
XA MRS PTFEIC T T B L EE L GEM 7 o+ 1 L
& L COMRERHTAAT 5 TETH D,

EiEs

AREIL, WEERE, Bt KS, BEYLZERRFZERT & 1T - 7= LA
WE5E [FBAR 7 4 A /L O @ AN SR X 515 PEEE ]
THONHERDO a2 EHET, £, 72 PL—
FOMERAICE L, TWhEE £ LB FEmEsr en
B IR EH W LET,
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1. GEM O#f%

X2, HEEOWEE Y bT v T

X3, HIEE L AVeem

(1 (2)

) (4)

(L) 7 Fif 20k SEM 12 (2) HI7E Al 2 i SEM A $5K
(3) M7E % FKiin SEM 4 (4) EH i SEM 4 S5k
B4, JERTERORERELL

(V2547 A 25 A, k2548 H 9 H 552 11)

X ik

BF ¥~ MPGD % F W 7= AR P -« i R I 44 0 BE 8,

(1)T R

HIGH ENERGY NEWS, \ol.30, No.2, p 66 (2011)

(2)FMHIESR, etal, 7?‘}%¥i%¢uia% % WML O,
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Development of evaluation method for a wave absorber in microwave

Kohei Fujiwara™"’, Takumi Shimizu™'’, Takeshi kobayashi

F—0— KRR, TV,

* 1)

WA 2 b—ay, HEFER, HRBHR

Keywords : Wave absorbent material, Mm-wave, Electro-magnetic simulation, Complex dielectric constant, Complex magnetic permeability

1. [XC&HIZ

J A XK RSO BwEWAEIE IS < HlE - T D
M, wA 7w, U ISR U2 BRI AR TR S A
TV D7 BT, HRFERR EOREN AR SN
fw&w%Aﬁéw L7zioT, /A RJEEEICHHE L

T W E D BHR D FATEERARI CTH 0 B0 o 7,

% T, ARWFETIET T FEENZ T T UL LERR
Vialb—va U TEERNAOEERERAFR L, &£
HE & T 2T~ A 7 ailind I VR E TOBERR
WARDA h 72 3 M 7 B D BRSE 24T - 1=

2. HRAR

ZWJ?V”T“ FUTFTO=ZHEEZFETL, 77 FHEETOH
LEBA I 2 =g URERE ORI RA L~ 1
7 o s I U WHTE TOE {Ei'ﬂﬂﬂﬁinﬂﬂﬁjﬂjﬁ%ﬁﬁ%?é

1) FHlBOT 7 FREENICR T 55 R T oOFEIE
ORI E

2) BRABOERFER L MFBEWFE A 0.5 GHz 2> 5 50
GHz & TH|E

3) HRABIOBWEWIEL BRI 2L —a v

3. BIE

3.1 PUTTRENIIEITHEARTOEBBEERAE
(1) TrTFEENTORUERDOEE 77 THFEN
CTERE WA 125 @I R O - R 4 B LI R T,
BET VT ERECH D BEWIUA, EET T T
51015 mmEfE L CTRRET 5, £z, EZET T O
FEEEIL2.95 mTh 5, B OREFILHMEIEY THEAL T 5 LB
BV, WEREATFoO— L TCEEEZEEL, MAE S
A7 A= THRHTEL AT V2R L THEL
17272,

TR RIL, AT — VIS B £ ey REE T I
WREWET D, KICAT—VITREE B AT CHE R

RREWET D, TNOOES ZHABOFBEBRRL LT,

FA TR LRI
O 7 L —

K1 77 FE=ENICBITHIER

(2) REtoWEHER  WEHE, 727 VUK (£& 1.47 mm),
N=YiK (JEX12.03 mm), EFEWIEA (MGL0A, EX05
mm) &Mz, Z O S, 25 GHz~30 GHz 2B\ T
T 7 VAR OGERBER D, BRI & g LT b
SWVEDRER TE T,

3.2 BRAHOERFEXRLERBUEDRE HBES
TR LERBERIIN bRy NU—2 7 FZ 4% (VNA)
TSI A—ZEZJEL, TNEHEEL THEHT S, Ak
DS/NRT A= DOWEL, REE 7V —2A—2ik
ERE AR A LT,

7)~x&%x&i EZET T TR SEZ O

WCRREH R E LTSN T A— 51T 5 FIETH Y,
ﬁﬂﬁ%#ﬁ%w%é%ﬁﬂ%MIﬁﬁ_wm#ﬁza
R 12 & R 2 ikl 2 R R OB 4 0D
Wrisi ki G-I L, REOS/NT A —& &5+l
b0 TV UNAWDOMLEE L I2OIZT7 V= A=A L%,
B RIARITE S 1 mm T 0 EEENICLE L CRFF S
LHENINEE 22 O TR EZ A L,

B OMERIE LT, RUZT Y —AX—=AETHE
L7277 VOB RTFHER L BRBEWA L, K218
B THNE L7z %?w@@ﬁm%4&@+Lm4% #
SICIAE I CHIE L7 BRI D ERFER L HRE
W= amd, kB, ROMBITERLELEZNZENIETH
LEEBHE L, ALRoTERIINATET,
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#l T7V—AR=RETHUELET 7 VIROEFRHESE

X E Ve
JE I er ek ur ur
29.11 GHz 2.444 0.032 1.089 0.021
33.18 GHz 2510 0.013 1.064 0.003

F2. HPEIETHE L7e=VIROERFER & EREREER

JEI er er* ur pr*

50 GHz 2.026 0.083 N/A N/A

3. [RAIMEE THIE U 72 B WIUR O R ER & R BE
A er er* pr pr#

18 GHz 308.91 66.13 0.868 0.589

4, BERBRIFEZR T HHRBMOEHA I 2 L—
vayv

4. 1 232aL—2arETILOMERE FRBEEOE
s 2 = L— 3 1E, Agilent#t o EMPro2011 @ FDTD
(Finite-Difference Time-Domain method) = > ¥ & v 7=,
IO YUY, GPU ETCHEENTA D TCPUE VD
e L0 bEERHOEMEICHIRTE 5, vIalb—va
IR $L 25 GHz~40 GHz Tf T\, BT WIEAR—r T v
FET T IREEN AL CER L, YR alb—vs
VO T D GPU AE Y K& 10 GB &l R3S H D THE
BT > 7 FHIEEEN 295 m THh D D% L, FDTD ¥
o b—v g T T O A 624.972 mm |2 HEE
L7e, aRBHE I & FIEEIC 1015 mmk(E 7 > 7 0 B
LThs,

4. 2 BIFEBEEDLE B EERNED S I = L —
TarvTlE, REBOEFAAERCERK L-EEZHEELE
FBRE, RS %52 TR ZTo7z, K2ICFEHE T 2
L= a YTCRIET 7 U VRO B, K3ICKH L
VI ab—va U CHBEERIADEBEREE R,
T UMETIE, FEMEYIal—Ta ) iE1dB TR
IHERI U, BIEWIA T, Bl Ialb—var
7335 GHz & TORIKTRAHIEB L TV 523, Lhll ko
JEE B T ER A AT, 2L, v Ialb—vay
T L7 8RB RN 18 GHzZ 2R 1T HIED 72 I3 EA
ENECTEZDEEZLND,

Bulletin of TIRI, No.8, 2013

M2, EWETIal— s TRET 2 U ABOBBRESR

B3, EME TR 2 b— g TR ERINAEOFE IR

5 F&H

AWFGEIZ L, I VEH TH 540 GHz £ TOHZ IR
REFMEDOWE & BRI 2L —a VINATRE L 2o T2,
KD, L—=FDL F—2MREOFHEIE > 2 L—
Ta VINFETRRIZ R D,

L80%, WA EEEER LAN (IEEE802.11ad 72 &) 3% 1)
LYTHNTWD B0 GHz =276 GHz D HBHH L — & £ T
DA BEEE T 5,

CPRc 2547 A 3L HEAF, Pk 2548 A 12 H #52A+4)

X )

(L)IBAAME - BEIRWIARAR, AL Rk
(2)Agilent Technologies : # &M E D KR, Application Note 5989-
2589JAJP
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Active vibration control of rectangular plate using piezoelectric ceramics

Ryoji Fukuda®

X—T— R 7T TEDHE, JEEET I A, AE LG

Keywords : Active vibration control, Piezoelectric ceramics, Spillover

1. [XC&HIZ

WEWCT 77 ¢ THIEZHC DI, B, T
Faxz—4, a2 R —FBULETHDFFLH TIRD
ETHRND, A LA —AHEEERET 55, 77T 1
Tl Z#EC D BT, EEAEZX S THD, TOAE LA —
NREBERONTLEY &, WIS ES IR 2L LT
b, HEREZ/LENRTE RV, HlfE# C-FIc Lo
TRUZELIECLEI>ELRD D, ZNITESHIEICE
W, WIHEEZI L FICR Y, REOEA, S#iEwic
HA—ThGZTLEIERNR DD, LIER-T, AEL
F— SR HIERER G OBR I L TR E T WETH
L0, MEIZET b nWEL B D, BlxE, IhEEE
77y TICRRT HBIA E A — 0B d 5, IEEFHIIC
BNTho bt kBt THDN, B OREBEN
BlokoT, BMACLA—R"PBELD, 0B, AL LA—
AIIFBI A B A =23, il R BV A — 370 & ORI
HOHD, BT THEG LT DDEFHIEA LA —TH D,

AWFFETIL, DHEEHRT 7 Fax—2EHNT, 0]
Hil#H e — FORELEP) NG D, AV A — & EEET
HEERRRET D, IZULHIL, T/ Faz—XORHRICD
WT, BOBILTIRELTCND, Av—h+ 7 TAH + &
YHOEZH, T Fam—4 L ORICHENREL Y Lo
EDREDS LI, BIRERERET D, RWT, BEL
PRI L > Ty =a— o P ENET IV Fax—X
2, RAHIEE— FORBEELH SHENTE /27T, &
%o, IRBHIEHZOT 7 Fax—F L LTOMEL KRGS
LI, 7T ALEIERERE L, BT AHT- T VT =
T— 2 L DRI R A FRET D,

2. RMEHRRTIVF1I—H

KEIT— D ) —F VT4 DEELZ T, HEY
DOIFFIHFRA BT AL LT, Av—h VT2 H .
YUY RRER LY, KT, O T 7 Faxz— g

WA PIN2122234E BIRET (B)
1 bl el 2 L — 7

*1)

NIBWT, B EEEE, BEe— RO —HX LT A
VORBEZTPIS, FIENEHEEIGECLIENTEDLT
I Faz—BERET D, Dy T AZHIEIZE T DA
WCBWTC, VIARTANE) T FGRAET I F ax—
¥a VORI RS 2 ERHRE ST DY, Zhig
HEHEEROE VY, T/ Faxz—ZICBTb@EmTHo
=N, DAAEEROE Y, T/ F 2= B THE
BICHRER DD EREZOND, £ T, By LRk
DOWIRZEET DT 7 F2ax—2EHBULT L, 775 =
T LB —EANATAUBRERLTY, Y%E— FE&b
ETD2HENARERT /T 2o — X EHTX D,

£, BREEy(N)ICLE - Ty == SN2 T
DATERRT 7 F o =— 2 P ST ERIZE N T, Y
T T 2= HIC 8D EROEB S ERAIKRXORIC R
KT D,

DV*V2w(r,t) + phvi(r,t)

a2y(r %y (r
— _xe(t) dy, ;/;( )rd,, ;/2’5 )

K1 2B Ty =— U VLT EBERE T I 7 %
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ZZ T, DIZFEROETEIME, VIIBO A, o 13T
DEFE, « ZEBMEOESICET 2ER, el ANEL,
Oy S OV o (ZEEM B O EEER 2 LN ENE£T, AR
TIE, 2RI TERRT 7 F 2= — 2 DGRBS Z, %
DIFFERAE D 2B E L, KURTERREEE T 27
AZAERK LT,

3. JERZFARODHRENHIE

QETIRELLLT 7 Fax—X E T, T (0.628
m X 0.4 m, JE0.0016 m) OIEBHIEFEERE1T O, AL
TUE, HEA EA— SEEE RS D720, EEE T
RTVADT I Faxz—HERALTWDLD, EHEKRD
7Y Faxz— LTI T E 2 WIREE— Rofl & LT,
H 21D (1, 3) = K& (2, 3) T— FOEEIFIRE R
T, INBIE, WITNb Ay =7 L—FIREFHC LY
FHHIL7=boThD, KERTIE, K2ICRTE—RD/ —
ANTA v LIZT 7 Fax—2 0L, HEAOREs5n
LHEELEMT D, B, AT 7 Faxz—2%EHNT (L, 3)
E— K, (2, 3) E— FBRCE2F2FERICIVHERLE
28, Mmoo E E, FEEEERITAKT 5,

WIZ, R ERIC XD HIEHZ R A2 K3 ICRT, 1L
WIZ, ARHIEHR CHIEN S L 72 OIX B EFAET 2E—
DL, IR T AZIETH5 50— R TH D,
INEEE X292 TRZERD L, 5OOE— 7 IZHilHZ)
ENRENTOEIERDNE, 7ok 21X, 48HzD (1, 1) T—
RI%, I &% U723 L 0 10 dB DK 3 S 5T
W5, [AIEEIZ308 Hz D (3, 1) &— KX 15 dB D7 &,
5OD#E e — RICHIEZIR A RN TN D, 2ok, 7
JFax—XKEE ) —FLTA4rpmETS (1, 3) E—F
[ZDOWTHE, (2, 1) B— KT L TV A0, IR
DI, 10 dBDEFEN B ELINLTND, 2D
FERMNS, BE— RO —XNTAVNT VT axz—H
WaEEE L Th, Yi%E— &2 +0c il <& 2 508 Ei
ENnve, HIZ, HERG LT 25— ROBRITHIE S 25T,
fDF— FITIZEEL 52 RN E WD, 7T X Z IO
WY, AREBRERSHAL MM -T2,

2. FlRoREER [£]1Q, 3) =—F [£]1@2,3) E—F
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[dB/1m m/s™2]
60

40-
20
0,
-20 w
30 50 70 100 150 200 300 500
[Hz]
(3. HiFE AR OO R B I SR
— IRl — HED Y

4. FEOD

ARG T, KAV T 7 F 2 —FITEIKT D HIE A
LA — SO AR L, JEEE T I 7 A0
PDHEHROT 7 F 2o —ZIZONWTIREL, TOMEIC
DWTHRFELTZ, XU DIZ, KO TRE LI A~—| -
IS AR oY ER—T, BUBTBRARE LT, &
#®iz, HfERE L COMBREMRT D20, 77 AXHIHE
RERE L=, RUFETIE, 77 Fax—ral DRy T
ALHEE L, By TIPROIMEEE 74 L7 MT
Ty ITh, VbR 7 T AXHIEREREE LT,
EBROFER, BT — RO/ =X VT A VISR ERRD
T Faxz—4 EEREBLTH, Hl#ELOESHE— D
B — 7 &S5 B F AN AR Ar d A FERE LTz,

BRI, ARFFRILFAL 21~ 23 FE AL 2 R e Al h &6 T
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Development of stability evaluation method and monitoring system
in total luminous flux measurement
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Development of compact goniophotometer for flat panel light source
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The difference of the sound reduction index by the difference of the sample area.
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An application of painting technology to the coloring of models made with selective laser sintering
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SCC : Stress Corrosion Cracking
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FIZh R OMS T EOFEEIC L W B2 b bhole,

F 1 NEERES BT 2 (1)

N INTEERRE S loxt3 2 dit
i G/ -k ke %‘Cﬁﬁﬁi Aspergillus niger | Penicillium citrinum
AXURE | 7N | A0 | 70k
e — 2 2 1 1
Paecilomyces tenuipes 2.5%10° 2 1 1 2
Bacillus subtilis 2x10° 0 0 0 0
Pseudomonas fluorescens | 2x10" 0 0 0 0

F2. NEEIESD EICxT Dbt (2)

N INTEVEFRTE A ©TRET D HkhE
A=y B o FEFE %‘Cﬁﬁﬁi Chaetomium globosum | Rhizopus oryzae
AXURE | 7 | A0 | 7D
Mo B — 1 2 2 2
Paecilomyces tenuipes 2.5x10° 0 2 1 2
Bacillus subtilis 2x10° 1 2 1 2
Pseudomonas fluorescens | 2x10" 0 0 1 1
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| A KA T 22 B O BRI (R F50484)

OFEE (cfu/ml) Ophiostoma piceae  |Leptographium truncatum

M B — 2 2
Bacillus subtilis | 2x10° 0 0

F4. HEEICKT 2EMHZIE (2)
AW 5 LE 1 ORI T (R 63081)

PRABE | R

O (cfu/ml) Leptographium pini- Leptographium
i densiflorae wingfieldii
M e P — 2 2
Bacillus subtilis | 2> 10° 0 0

p ) 5 T (A i P AR S T OO IR i SR
meemmmoms | (R S
I L B — 2 2
Bacillus subtilis 2x10° 0 1
Pseudomonas fluorescens 2x10 2 2
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X )

(L)AL, NEEIT  DETRNOT I~y b oSz
BERW ], HFRAREHINE L Z —5tHE, No.15, pp.21-25
(2007)

(2)RIGHE - KRR (477 vy o) OfHER, 4
[\ BRBIfRATREE S R Y T A —BRET R AT LA b
RO HEZE 2 %) fRiEEEE, pp.69-73 (2011)
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High precision analysis of chlorine contained in wasted woods in tsunami stricken areas
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RL— & U7, B ~H131,820 X 145 X 15 mm TH 5,
JFURHIAFERER Ch v, RIS TREIE, EMEIW, UIHI, BULE,
HEE, BREND D,

3.2 AR KBGO~ TITLTa—4
WO RZRT, =T U T ANRT U AN ORER, AR
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1202 (2011)
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Estimation of relative reaction rate of hydroxyl radical using spin-trapping ESR
combined with wavelength-selected photolysis
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#1. OHTFPHNERY 7 = ) — )VIEOF SO L

scavenger apparent relative relative ratio® rate constant relative ratiod

rate constant a (101 M1gec?) ¢
hydroquinone 27.7 1.00 2.1 ef 1.00
catechol 13.1 0.47 1.1¢ 0.52
resorcinol 12.5 0.45 1.2f 0.57
pyrogallol 9.5 0.34 - -
thymidine 7.3 0.26 0.46 f 0.22

a) 350/ RIGHEE

b) a)DFEX L

c) /NN ART VAN U AETHE LGS RIS EE B
d) c)ofExtt

e) Ebart 5®

f) Buxton H@

A1, JeMRE LIS D FiE L ESR & - FLIe L BE AR o
AT DZONWTHRANTHTETH D, £z, ZNHDHK
Fe 2 B O PURLAE RN E i O 25 4R B REFEAM D 3t
BRIZEIF T L,

CERL 2547 A 22 HE2AF, ¥k 2548 A 19 H Fsef)

X )

(1)K. Ohara, A. Shimizu, Y. Wada and S. Nagaoka : “Photochemical
formation and decay of tocopheroxyl radical in vitamin E emulsion: A
laser photolysis.”, J. Photochem Photobiol A, 210, pp.173-180 (2010)

(2)F)INE -, B0 EZ: TESRZFIH L7 0OH 7 ¥ B /L iH ERellE
VAT LD, RORESSLEE R SR v — e, 7,
pp.122-123 (2012)

(3)M. Ebert, J. P. Keene, A. J. Swallow and J. H. Baxendale : “Pulse
Radiolysis” , Academic Press, New York (1965)

(4)G. V. Buxton, C. L. Greenstock, W. P. Helman and A. B. Ross : J.
Phys. Chem. Reference Data, 17, p.513 (1988)
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