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A spool control in the small range of the flow rate of a hydraulic proportioal valve
(Application of a digital disturbance observer)

Hirofumi TAKASE, Tsuyoshi OHSUMI, Haruki OBARA
Masatoshi HATANO and Hidenori NAKAHASHI

a high accurate servomechanism uses a servovalve. But this-valve is expensive and weak in contamination. In

stead of this valve, a proportional valve has often been used though this is inferior to the former in the quality.

The spool in this valve can not responed to weak input because the solenoid force is small. In this research, a

digital observer is applied to conquest this weak point of the proportional valve. The observer is for disturbances

such as flow force and friction, and a digital type using DSP. It is conbined with this valve. As a result, static

and dynamic characteristics of this valve were improved by this observer theoretically and experimentally. The

displacement of spool was improved to the range of 0.5% of prescribed valve. (It is equal to 5 £t m displace-

ment.)

Key Words : Observer, Positioning and Proportional Valve, DSP
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A Study on Thernal Conductivity of Magnetic Fluid
Eisyun Takegoshi, Toyohiro Shibata, Yoshio Hirasawa, Akio Kosaka

In this study, the themmal conductivity of magnetic fluids of kerosene base and water base was investigated in
the change in volume fraction of dispersed phase consisting of magnetite and surfactant. The themmal conductivity
was measured by the transient hot wire method in the range of 5-55°C. On the other hand, the three theoretical
equations for the themal conductivity of a mixture were calculated for the magnetic fluids and were compared
with the experimental values. Consequently, the equation by the coating model of Kemer was nearest to the

experimental values.

Key words: Magnetic fluid, Themmal conductivity, Transient hot wire method, Themmal conductivity

model
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Fig. 1 Outline of measurement apparatus
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Table 1 Composition of magnetic fluid (mass %)

Surfactant

Oleic | Sodium dodecyl-

Base fluid | Magnetite acid | benzen-sulfonate

Kerosene base ‘
(HC-50) 42 50 8
Water base
(W-40) 46 40 8 6

Table 2 Volume fraction of magnetite and surfactant
in magnetic fluid

Specimen | Base fluid N{f“g'}%‘)‘e S“‘,‘;f“(‘i;j)’“
No. 1 1.7 1.5
No. 2 3.7 34
No. 3 Kerosene 6.2 5.7
No. 4 9.3 8.6
No. 5 13.5 12.4
No. 6 2.1 44
No. 7 Water 4.5 9.6
No. 8 7.4 15.8
No. 9 11.0 235
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em’&L, £50 3 A—ADF—FX£D0.79¢
lem®*& L, SDBSIZABATH D THRNIZEKD
0.79g/cm® & U7z, 728, KX—ZARMFRATII 2
BORmMEHAMERINTNSDAH, R2OMHEIXZ
nsofMERLTVS,

4, ERBRRUEE

CDEBORBEEFADZDIZ, #MKkEHNWTS —
S55COEPHTTIHERZ L TCBMEE LB L= 2
5, T 2%DWMENICA- . M2 ITRMFEDOHE
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Fig. 2 Thermal conductivity of base fluid and surfactant
composing magnetic fluid
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Fig. 3 Change in thermal conductivity of magnetic fluids
with temperature

M4 KRUPKSI7EE (RT7RF 1~ EREEYE
HloF) OEEREBLEERLEDEFREZRL TN
5, MOOHNIEERM, ERIIKemer'” F/I1X
Eucken™ ODEBANSGHE LM TH S, Hmk
1%, WEh HEFHMADFIZERR O EE T EL 7=
RBEMOBRLEERHERE, BEzH Yy FoPL
ZHbDThb, HERnHOSTHEDHEIIONT
BRRAZRDOTNDEN, ZZTRIEGEDZDIZHE
BN2HOEBEEEZ, M6@IRTIIIT—D
DOHBMEOREIZS D —DOBENI—FT 1 >
SNRETHHML TWEEA L, RARbODXS
RO BENMNZICHHL TWEEEEEX S,
Kemer (I—F 1 >7) ORXMKE6 (@IIHHL, £
NELTICRY., ZOHE, #8ME2AI—FT 1>
THTH 5.

A (1-vi-v)+ Kk viE +kyvy Ey ey

A (1T-vi-vy)+vE +v,E,

2 T T !
Kerosenebase | k1=457 !
5 ik, =1405
1,75k e : S— N
~” Kerner (coating)
~ ‘ :
ETS e N LA 4

1.25 Kerner (2 dispersed)]

Eucken (2 dispersed)

0 0.1 0.2 0.3 0.4
V,+V,

Fig.4 Relation between thermal conductivity ratio of
kerosene base magnetic fluid and volume fraction

of dispersed phase
1.2 , ! !
Water base |
L — i
5 i T Eucken (2 dispersed)
o Kerner (2 dispersed)
<"1 ez |
~c ;
~ i : Kerner_(coating)
0.9 b O i
0.8L k=872 i
k, =0268 o
0.7 i i i
0 0.1 0.2 0.3 0.4

V1 +V2
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K. Furusawa, I. Sokolov, and J. I. Sakai: The

Applications

Scheme for Relativistic

5th International Conference on Computational
Physics, Kanazawa, Japan Oct. (1999)

Artificial Wind Numerical Scheme for MHD and
Relativistic Hydrodynamics. Igor Sokolov, H. M.
Zhang, K. Furusawa, and J. I. Sakai: The 5th
International ~ Conference on  Computational
Physics, Kanazawa, Japan Oct. (1999)

Calculation of Harmonic Currents in Connected

Converter with AC Filters under Unbalanced

~ Power Supply. Z. Sun, F. Li, K. Amei, M.

Sakui: IEEE Power and Drive
Systems, HongKong, China Jul. (1999)

Characteristics of Two-Phase Levitated Linear
K. Tachino, K. Amei, T.
Maeda, M. Sakui: IEEE International Magnetics

Electronics

Induction Motor.

Conference, Kyongju, Korea May (1999)
Characteristics of Two-Phase Levitated Linear
K. Tachino, K. Amei, T.
Maeda, M. Sakui: IEEE Power Electronics and
Drive Systems, HongKong, China Jul. (1999)

Current Coalescence in Dusty Plasmas. J.I. Sakai

Induction Motor.
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The
Conference on the Physics of Dusty Plasmas,
Hakone, Japan May (1999)
of  Substrate

and N. Cramer: Second International

Dependence Temperature on
Crystallographic Characteristics of Sputtered TiN
T. Takahashi, K.

Masugata, H. Kawai, S. Kontani, J. Yamamoto:

Films on Steel Substrates.

The Sth International Symposium on Sputtering
and Plasma Processes (ISSP), (1999)
Development  of  Electrostatic Multistage
Accelerator for High Current Pulsed Ion Beam.
K. Masugata, T. Atsumura, I. Kitamura and T.
Takahashi: 12th IEEE Int'l Pulsed Power Conf.
PB56, (1999)

Formation of Helical Current during Coalescence
of Magnetic Islands in Pair Plasmas. T. Haruki,
J. I. Sakai, S. V. Bulanov and H. Li: The 5th
International ~ Conference on  Computational
Physics, Kanazawa, Japan Oct. (1999)
Generation of Electromagnetic Waves and Alfven
Waves during Coalescence of Magnetic Islands
in Pair Plasmas (Invited talk). J. I. Sakai, T.
Haruki, Y.

International

Kazimura and T. Neubert:

Topical Coference on Plasma
Physics, New Frontiers of Nonlinear Sciences,
Faro, Portugal Sep. (1999)

Generation of Whistler Waves from Langmuir

Waves by Electron-beam Instability. D.
Sugiyama, M. Nambu J. I. Sakai: The S5th
International  Conference on  Computational

Physics, Kanazawa, Japan Oct. (1999)
Generation of multiple pulses  with extremely
short pulse repetition interval. K. Takao, K.
Masugata, and K. Yatsui: 12th IEEE Int'l Pulsed
Power Conf. PA104, (1999)

Magnetic Field Generation and it's Nonlinear
Evolution of the Weibel Instability. H. Mae, Y.
Kazimura, S. V. Bulanov, and J.  I. Sakai: The
S5th International Conference on Computational
Physics, Kanazawa, Japan Oct. (1999)
Simulation on Collision between a Magnetic Flux
Tube and Shock Waves in Solar Plasmas. J. L.
Sakai, T. Kawata, K. Yoshida, K. Furusawa, and

29.

30.

31.

32.

N. Cramer: The 5th International Conference on
Computational Physics,
(1999)

Simulation on Dynamics of Magnetic Flux Tubes

Kanazawa, Japan Oct.

in the Solar Photosphere. K. Furusawa, I
Sokolov, and J. I. Sakai: The S5th International
Conference on Computational Physics, Kanazawa,
Japan Oct. (1999)

Simulation on Generation of Magnetic Fields
near Kelvin-Helmholtz Instability Region in
T. Nakayama, J. I. Sakai and T.

Neubert: The 5th International Conference on

Plasmas.

Computational Physics,
(1999)

Simulation on Interaction Process between Two

Kanazawa, Japan Oct.

Hot Plasma Regions. Y. Kazimura, H. Tega, H.
Li and J. 1. Sakai:
Conference on Computational Physics, Kanazawa,
Japan Oct. (1999)

Surface Morphology of TiN Films Reactively

The 5th International

Deposited by Bias Sputtering. T. Takahashi, K.
Masugata, H. Kawai, S. Kontani, J. Yamamoto:
The Sth International Symposium on Sputtering
and Plasma Processes (ISSP), (1999)
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. 2RTU/E R BT, )R, ILEER,
MIER, tEBERAE FEM7 0O 5 LEI~TF
5 - EEHRMEREIB~ (N)IERR @ HRICHRK,
B, B&) pp.1-94 (1998)

. Actions of aFGF in senescence-accelerated mice:

protection effects against deficits of learning and
memory, and effects on immunological functions.
A.-J. Li, Y. Oomura, K. Sasaki, N. Hori, I
Tooyama, I. Matsumoto, K. Hanai, H. Kimura,
N. Yanaihara and T. Hori: Brain and Biodefence
(Y. Oomura and T. Hori: Japan Science Society
Press and Karger, Tokyo and Basel, Japan and
Switzerland) pp.51-61 (1998)
. LTP. fe4 A% : ETIHBAIEMERN (B
THBBEFS&K: a0t EE, BE)
pp-612 (1999)
I YILRY NRATULAT T L XA
BETHREBEMENA (BTHREEFRW
aott, /A, BA) pp.1041 (1999)
. EROBRERFSLIE EEROEE. JEHAA
fh: BB T E~IDAR~ (OIS 3%
SRR, B, BA) pp.327-349 (1999)
. ZERIEIESREVE T K 2 BB B DT, )l =2,
HHANE, LRRAE, KL @ Sl EMAE
AP (AL, 5, BA) pp.112-143 (1999)
. ZEH. EAARNE  ETIHEREE FHERER
(BTFHEREE¥RM| : J0FH, H, BAF)
pp427 (1999)

RERX
1. A single pre-training glucose injection induces

. Acidic

. Acidic

memory facilitation in rodents performing various
tasks: contribution of acidic fibroblast growth
A.-J. Li, Y. Oomura, K. Sasaki, K.
Suzuki, I. Tooyama, K. Hanai, H. Kimura and T.
Hori: Neuroscience 85: 785-794 (1998)

fibroblast

adrenomedullary secretion and sympathetic out-

factor.

growth  factor activates

flow in rats. I. Matsumoto, A. Niijima, Y.
Oomura, K. Sasaki, K. Tsuchiya and T. Aikawa:
Am. J. Physiol. 275: R1003-R1012 (1998)

fibroblast

hypothalamic-pituitary-adrenocortical axis in rats.

growth  factor activates
I. Matsumoto, Y. Oomura, A. Niijjima, K. Sasaki
and T. Aikawa: Am. J. Physiol. 274: R503-R509

(1998)

. Analysis of Frequency Characteristics of Small-

Sized Wide-Band Compound Transformers. N.
Nishizuka, M. Sato and Y. Li,; IEEE Trans.
Magn. 34(4): 1348-1350 (1998)

. Application of Extended Finite-Difference Time-

Domain Method to Two Dimensional Dynamic
Analysis of a Piezoelectric Vibrator. Y. Yamada
and M. Sato: Jpn. J. Appl. Phys. 37(1-1): 255-
256 (1998)

. Effect of acidic fibroblast growth factor (aFGF)

on phagocytosis in mouse peritoneal macro-
phages. M. Ichinose, M. Sawada, K. Sasaki and
Y. Oomura: Microbiol. Immunol. 42: 139-142

(1998)

. Enhancement of phagocytosis in mouse peritoneal

macrophages by fragments of acidic fibroblast
growth factor (aFGF). M. Ichinose, M. Sawada,
K. Sasaki and Y.

Immunopharmacol, 20:

Oomura: Int. J.
193-204 (1998)

. Induction of outward current by orexin-B in

mouse peritoneal macrophages. M. Ichinose, M.
Asai, M. Sawada, K. Sasaki and Y. Oomura:
FEBS letters 440: 51-54 (1998)

. Mapping of neural and signal transduction path-

ways for lordosis in the search for estrogen ac-

tions on the central nervous system. L.-M. Kow



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

1998~ 19994ERF 5T ¥t — B

and D. W. Pfaff: Behav. Brain Res. 92: 169-180
(1998) '

TL— LT EDHEE R RHERO EE
L. EEMEA, WMERE, MHERK BT
TEHGEE FmEE 181-B-I: 652-660 (1998)
BEATIVTY X LEZRWE AT —EGRO FHER
& JEHEMEA, BAR, MHER  BFER
WIEFRFMICEE J81-D-II: 2685-2687 (1998)
BEER T — Y RX—EANOBMD AL T—F
HREBEORE. RAILR, NHEBR : K%
HIFEREZE 54: 12,66-74(1998)
HAFBIBT 2 BEEMMEDOHEE SRIT. 4
H#5h, FHEHBAN, &HERM, PIBGH - RE
B AT 1 7#REE 52: 542-553 (1998)
HEFIEE/RICHIT 2 EE FERIPEGH 51k
DEBERRET. JEHMBL, HFHEE =, MHEH
BIRIEHR A T 1 7 F5E 52: 891-894 (1998)
Effects of an acidic fibroblast growth factor frag-
ment analog on leaming and memory and on
medial septum cholinergic neurons in senescence-
accelerated mice. K. Sasaki, I. Tooyama, A.-J.
Li, Y. Oomura and H. Kimura: Neuroscience 92:
1287-1294 (1999)

Hypothalamic glucose sensor: similarities to and
differences from pancreatic beta-cell mechanisms.
X.-J. Yang, L.-M. Kow, T. Funabashi and C.W.
Mobbs: Diabetes 48: 1763-1772 (1999)

In the ventromedial nucleus of the rat hypothala-
mus, GABA-immunolabeled neurons are abun-
dant and are innervated by both enkephalin- and
GABA-immunolabeled axon terminals. K. G.
Commons, L.-M. Kow, T. A. Milner and D.W.
Pfaff: Brain Res. 816: 58-67 (1999)

Leptin effects on feeding-related hypothalamic
and peripheral neuronal activities in normal and
obese rats. T. Shiraishi, K. Sasaki, A. Niijima
and Y. Oomura: Nutrition 15: 576-579 (1999)
Neural oxytocinergic systems as genomic targets
for hormones and as modulators of hormone-
dependent behaviors. D.W. Pfaff, S. Ogawa and
L-M. Kow: Results & Problems in Cell
Differentiation 26: 91-105 (1999)

Protective effect of acidic fibroblast growth

21.

22.

23.

24.

factor against ischemia-induced learning and
memory deficits in two tasks in gerbils. A.-J. Li,
Y. Oomura, K. Sasaki, K. Suzuki and T. Hori:
Physiol. Behav. 66: 577-583 (1999)

Suitable location and optimum bladder width for
the occluding cuff used for indirect arterial blood
pressure measurements at the wrist. W. Lu, A.
Tsukada, A. Kawarada and K. Sasaki: Frontier
Med. Biol. Eng. 9(1): 9-29 (1999)

MEEEZR L AERCK2EROERERIE.
AHFIE, SEEHMAL, FHER, tEERE &S
BEX : BRUERHRLGEB 119-B: 483-490 (1999)
H2KEI% & CSGERBL 2 W23 KT R D AR
FOIR D EERRIRES. SEHMAGA, MBS, N> T«
Ta, MR  BETHERBEEFRRIGE 182-
D-II: 790-797 (1999)

B2 IMEETINCE DAy Y TEBDI I 2
L—3 3 URERICHT 2.0EER. BHE, &
felE, IEMBE, K4 ANS @ BFERERS
FRWMOGE 182-D-II: 1217-1222 (1999)
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Ei#E MBE 984: 35-40 (1998)
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5 XIDONT. KR, BRE, )IFEHZ,
o2 RKfNB @ BFHEBRAEFENHRE MBE
98-3: 15-22 (1998)

7L — LA EOEBNMZS B L /A5 EE&
DEEFHEE - JEH#5A, FRERE, AHER:
BT HEBRAE LML HRE 1E98-21: 39-46
(1998)

. EEORREHERIC X 5 75 S BE & O k.

TRRERRE T, JEHEM5A, MHER @ HRUB¥R
MR ER Y AVM22-4: 19-24 (1998)

. EEORENEBEZZRL 2 SLBEKDE

B €))L, FERE, JBEBA, NHER :
BT SIS >R A(PCSI8) P-5.10: 99-
100 (1998)

. BB FERIPEGHBLICB IS HRBE TN TV
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X LOkRE. HRE =, JEHHL, HHEBR
BTS2 R A(PCSI8) P-2.15: 39-40
(1998)

. BEHIEE - HI - T XLITEX DEE.

MR, ZHE, JIIFEEE, 4 KB B81
TEHORE FoRMEE MBE 98-1: 1-6 (1998)

CNERS E AR R B E L T RIEMAET ).

BHE, )IIFERE, 2 AMB  EFEHRERE
FoEWEE MBE 98-2: 7-14 (1998)

. BEREEBZEREAVESEGOLT TS LY

Bl EAR], SEEBA, NHER  EREF
FiL > >R 27 L (PCSI98) P4.03: 77-78
(1998)

2R B & CSGRE & A W23 RTTHE D AR
ok, JEE#EL, JEATERSE, Han Tee Siew, #f
HER: HBROBH - BM ORI T L
(MIRU98): 95-100 (1998)

HE# LEGICBT 2EE FERIPEGH S1L.
HEE =, EEABA, MHER  HRLEYR
B R®E AVM22-2: 7-12 (1998)

IR EHDOIalb—ar. BB, i
H#5A, MHBH  BURFREERUEE >
& —JL# 2: 101-105(1998)

WEMEL 7F o OBENHB X UFE - i
REER O PREEF. KA#H, BEHE AR
g, 42 A%, HEME, RALE, R, hE
HEE - MERERVF 15 81-87 (1998)
BREREICL 2EEEERORIT. WEH—F,
SEEWsh, MHEH BE I 2L — 3%
RBPVEHREERE T TFI DR DU LGRXE:
41-44 (1998)

BEBMHEEDI I 2L — 3>, AHME,
EER, BHM, HHEKR AL I 2L —
Ta  ERBIEREERE T TL¥ES RO
LGRSLEE: 57-60 (1998)
SEBHRBET N EZRNEBEKTOEEY
RO &GEEF. FBAED, SEEMIA, HHE
H  BTHEBERGFREMAHRE PRMU9Y-
35: 33-40 (1999)

Effects of posture on the coordination of respira-
tion, swallowing and mastication. T. Matsumura,
A. Tsukada, A. Kawarada and K. Sasaki:
Technical Report of IEICE MBE 99-1: 1-5

18.

19.

20.

21

22

23

24.

25

(1999)

Wavelet& 51t L JPEGRF BALICHIG L 7= B 2 &
IFE/HOBEEFMET ). BB, KEE—,
MHER BFERBEFEMMARSE
1E9947: 17-24 (1999)

N —EIEEBRIZEB VT HEE FERIPEGHR 5
b KO, SEHEHL, F#Kk, HHEH:
BEBRFFELS >R P A(PCSI99) P-1.05: 11-12
(1999)

AT LA FIEEG E2RTTEBROBEES LD
BRRET. WG RE, JEHBA, FISHE, MHE
H:BTFERBEFEMNMARE 1E9948:
25-32 (1999)

FERATH 712X BMERIEORTREN. BEEH,
BHE, )IFHE, 2 AKME  EFEHRERE
FREWEE MBE 99-2: 7-12 (1999)
EREH B IH>EBEEROKES I 21 —
ar. BB & NHIEH BETHEBARY
KEMARBE US99-1~7: 19-24 (1999)
BEEZEZRL 2N 7 —BEBROEE L
BERE, ME®BA, N —FL, WHEH KM%
£ EBRFBILT ORI T LPCSI9Y) P-3.12:
59-60 (1999)
FElbINZX T L F 5 ILE/ 2R TEBED
EESLOLEm. fIERE, BEHHBA,
UST5RE, MHEBR  BHRFFI DRI T AP
CSJ99) P-3.04: 4546 (1999)
AREFREICLD2BLBANOHRNDS I a2l —
Tar. BNGF, FE&ET, BE—& ABMN
1, JHEB5A, HHBR  FLRPZTERCE
50: 1-6 (1999)
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1.

2.

Evaluation of Automated Health Monitoring
"Welfare Techno House". T.
Takagi, A. Tsukada, A. Kawarada, K. Sasaki, M.
and K.
Yamakoshi: Proc. of 20th Ann. Intern. Conf. of
the IEEE Eng. in Med. and Biol. Soc. 20 Part
4/6: (1998)

Numerical Transient Analysis of a Line-Focus-

System at the

Ishijima, T. Tamura, T. Togawa

Beam Ultrasonic Reflection Behavior from a

Solid in a Real Size of Conventional Ultrasonic
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Microscope. M. Sato and N. Nishizuka: 1998

IEEE  International  Ultrasonic =~ Symposium 4.

Proceedings: 1321-1324 (1998)

3. Picture quality evaluation model for color coded
images: Y. Furusho, K. Kotani, Y. Horita, Y.
Kenmochi, V. R. Algazi: Proc. of IEEE
International Conference on Image Processing
1999: 343-347 (1999)

4. Quality estimation method considering dynamic 5.

variation of coded video quality: Y. Inazumi, Y.
Horita, K. Kotani, T. Murai: Proc. of Picture
Coding Symposium 1999: 443-446 (1999)

5. Quality estimation model of monochrome still
picture based on distortion factors and texture
features: Y. Horita, Y. Inazumi, K. Kotani, T.
Murai, V. R. Algazi: Proc. of IS&T PICS

Conference 1999: 419-424 (1999) 6.

6 . Quality evaluation method considering time tran-
sition of coded video quality: Y. Inazumi, Y.
Horita, K. Kotani, T. Murai: Proc. of IEEE
International Conference on Image Processing
1999: 338-342 (1999)

7. Quality oriented JPEG coding for monochrome

still picture: Y. Horita, T. Yoshioka, T. Murai: 7.

Proc. of Picture Coding Symposium 1999: 379-
382 (1999)

ERFS

1. Analysis of frequency characteristics of small-

sized wide-band compound transformers. N. 8.

Nishizuka, M. Sato and Y. Li: The 7th Joint
MMM-Intermag Conference, San Francisco, USA
Jan. (1998)

2. Effects of leptin and Neuropeptide-Y (NPY) on
rat arcuate neurons. K. Sasaki, K. Nagamori, T.
Shiraishi, K. Muramoto and Y. Oomura: 28th

Annual Meeting of Society for Neuroscience, Los

Angels, USA Nov. (1998) 9.

3. Effects of leptin on passive avoidance and
Morris water maze tasks and on hippocampal
neuronal activity in rats. Y. Oomura, K. Sasaki,
N. Hori, T. Shiraishi, H. Takeda, M. Tsuji and
T. Matsumiya: 28th Annual Meeting of Society

for Neuroscience, Los Angels, USA Nov. (1998)
Effects of leptin on the feeding related central
and/or peripheral neuronal activity. T. Shiraishi,
K. Sasaki, A. Nijima and Y. Oomura:
International Conference of Physiology of Food
and Fluid Intake, Symposium on Roles of leptin
in the Central Regulation of Feeding, Pecs,
Hungary Jul. (1998)

Effects of satiety substances, acidic fibroblast
growth factor and leptin, on learning and mem-
ory in rodents. K. Sasaki, Y. Oomura, N. Hori,
T. Shiraishi, A. Niijjima, H. Takeda, M. Tsuji
and T. Matsumiya: 3rd Interational Congress of
Pathophysiology, Symposium on the Brain
Growth Factor : Learning and Memory, Lahti,
Finland Jun. (1998)

Evaluation of automated health monitoring sys-
tem at the "Welfare Techno House". A.
Kawarada, T. Takagi, A. Tsukada, K. Sasaki, M.
Ishijima, T. Tamura, T. Togawa and K.
Yamakoshi: 20th Annual International Conference
of the IEEE Engineering in Medicine and
Biology Society, Hong Kong, China Oct. (1998)
Food intake activates the hypothalamo-pituitary-
adrenal axis : the role of endogenous satiety sub-
stance, acidic fibroblast growth factor. Y.
Oomura, I. Matsumoto, K. Sasaki and A.
Nijjima: 8th International Congress on Obesity,
Paris, France Aug. (1998)

Leptin facilitates learning and memory, and acti-
vates the long-term potentiation at physiological
concentration. K. Sasaki, Y. Oomura, N. Hori, T.
Shiraishi, A. Niijima, H. Takeda, M. Tsuji and
T. Matsumiya: International Conference of
Physiology of Food and Fluid Intake, Symposium
on Roles of leptin in the Central Regulation of
Feeding, Pecs, Hungary Jul. (1998)

Leptin modulates feeding related hypothalamic
and peripheral neuronal activity in the normal
and obese rats. T. Shiraishi, K. Sasaki, A.
Nijjima and Y. Oomura: 3rd International
Congress of Pathophysiology, Symposium on
Pathophysiology of Food Intake, Lahti, Finland
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Jun. (1998)

Numerical Transient Analysié of a Line-Focus-
Beam Ultrasonic Reflection Behavior from a
Solid in a Real Size of Conventional Ultrasonic
Microscope. M. Sato and N. Nishizuka: 1998
IEEE International Ultrasonic Symposium, Oct.
(1998)

OB protein, leptin modulates feeding related hy-
pothalamic neuronal activities and facilitates
learmning and memory related hippocampal activ-
ity. Y. Oomura, N. Hori, T. Shiraishi, K. Sasaki,
H. Takeda, M. Tsuji and T.
Matsumiya: 8th International
Obesity, Paris, France Aug. (1998)

Protective effects of aFGF against deficits of

A. Niijima,

Congress on

learning and memory, and immunological func-
tions in the senescence-accelerated mice. A.-J. Li,
Y. Oomura, K. Sasaki, N. Hori, I. Tooyama, I.
Matsumoto, K. Hanai, H. Kimura, N. Yanaihara
and T. Hori: 2lst
Symposium on Brain and Bio-defense System,
Kyoto, Japan Jan. (1998)

Satiety substance leptin facilitates learmning and

Taniguchi International

through hippocampal‘ activity. Y.
Oomura, K. Sasaki, N. Hori, T. Shiraishi, H.
Takeda, H. Tsuji
International Congress of Neuroendocrinology &
25th The
Neuroendocrine Society, Kitakyushu, Japan Oct.
(1998)

Actions of leptin on neurons of arcuate nucleus

memory
and T. Matsumiya: 4th
Annual

Meeting  of Japan

in Wistar and Zucker rats. K. Sasaki, M.
Ishibashi, N. Kawahara, T. Yamato, T. Shiraishi
and Y. Oomura: 8th Annual Meeting of

International Behavioral Neuroscience Society,
Nancy, France Jun. (1999)

Automated monitoring system for home health
care. A. Kawarada, A. Tsukada, K. Sasaki, M.
Ishijima, and K.
Ist Joint Meeting of BMES and
EMBS, Atlanta, USA Oct. (1999)

Automated monitoring system of home health
"Welfare Techno House". A.

T. Tamura, T. Togawa

Yamakoshi:

care at the

17.

18.

19.

20.

21.

22.

23.

Kawarada, A. Tsukada, K. Sasaki, M. Ishijima,
T. Tamura, T. Togawa and K. Yamakoshi: 11th
Nordic-Baltic - Conference on  Biomedical
Engineering, Tallinn, Estonia Jun. (1999)
Automatic measurement of health status in daily
life at a pilot house. A. Kawarada, A. Tsukada,
K. Sasaki, M. Ishijima, T. Tamura, T. Togawa
and K. Yamakoshi: 3rd International Conference
of Gerontechnology, Munchen, Germany Oct.
(1999)

Effects of leptin and orexin-A on the neuronal
activity of the arcuate nucleus(ARC) in rats. K.
Sasaki, N. Kawahara, M. Ishibashi, L.-M. Kow,
T. Shiraishi, K. Muramoto and Y. Oomura: 29th
Annual Meeting of Society for Neuroscience,
Miami, USA Oct. (1999)

Endogenous satiety substances, 2-buten 4-olide,
aFGF and leptin facilitate learning and memory
through the hippocampus. Y. Oomura, N. Hori,
T. Shiraishi, K. Sasaki, S. Aou and X.-L. Li: 8th
Annual Meeting of International Behavioral
Neuroscience Society, Nancy, France Jun. (1999)
Endogenous satiety substances, 2-buten-4-olide,
acidic fibroblast growth factor (aFGF) and leptin
facilitate learning and memory through the
hippocampus. Y. Oomura, N. Hori, T. Shiraishi,
K. Sasaki and H. Takeda:
Conference devoted to 150th anniversary of Prof.
Pavlov's birth, St. Petersburg, Rusia Sept. (1999)

Learning, memory and the hippocampal activity

International

in genetically obese rodents. Y. Oomura, N.
Hori, S. Aou, X. Li, K. Sasaki and T. Shiraishi:
29th Society  for
Neuroscience, Miami, USA Oct. (1999)

Leptin suppresses food intake through the hypo-

Annual Meeting of

thalamus and facilitates learning and memory
through the hippocampus. Y. Oomura, N. Hori,
T. Shiraishi, K. Sasaki and H. Takeda: 25th
SEIRIKEN
Channels and Receptors
Okazaki, Japan Jan. (1999)

Numerical transient analysis of a line-Focus-

International Symposium on Ion

in Cell Physiology,

Beam Ultrasonic Microscope. M. Sato and N.
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Nishizuka: 1999 IEEE International Ultrasonic
Symposium, Caesars Tahoe, USA Oct. (1999)

24. Potentiation of the increase in cytosolic Ca™™"

[Ca™"]c induced with NMDA and glutamate in

acutely dissociated cells from ventrolateral
periaqueductal gray (vIPAG) and supraoptic nu-
cleus (SON) by u -opioido receptor (MOR)
agonist, DAGO. L.-M. Kow, I. Shibuya, D.W.
Phaff, Y. Ueta, K. Sasaki and H. Yamashita:
29th Society  for

Neuroscience, Miami, USA Oct. (1999)

Annual  Meeting  of

25. Roles of leptin and orexins as an endogenous

behavioral and
T. Shiraishi, K.
Sasaki, A. Niijjima and Y. Oomura: Satellite
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Studies on the Structural Properties and Application of Starch
/AN FTBR

Gu-HCl (guanidine hydrochloride) was considered to be a material which can promote the gelatinization and to
restrain the retrogradation by contributing to hydrogen bond of starch.
The synthesis of crosslinking starch as starch-based biodegradable polymer was examined by the

copolymerization of starch acrylate with acrylic acid. The copolymer may form the bridge structure.
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Preparation and Characterization of Self-Assembled
Monolayers Carrying Various Functional Groups

Naoki Kanayama

The author prepared self-assembled monolayers (SAMs) carrying two different functional groups. The first one
is phenylboronic acid group carrying SAM. Sugars, polysaccharides, sugar residues in the protein were bound to
the phenylboronic acid group on the SAM. The affinity of SAM for sugars changed with the position of hydroxy
groups in the sugars. The SAM which carried phenylboronic acid group will be useful as molecular sensing de-
vices for the recognition of sugars. The second one is pyridine ring carrying SAM. The water-soluble porphyrin
in which a zinc ion was incorporated was attached to the exterior surface of the SAM by the axial ligand linkage
between the pyridine ring and the porphyrin ring. The SAM on which the porphyrin rings are immobilized would

be useful as molecular photo-devices.
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Studies on the Chemistry of trans-decalin-9-sulfenic Acid Derivatives

3] B —
trans-9-T NV NWEHZEFHTDHZ EICED RITEARLERAN T 1 D BERFOFHFERTHDIAIN T ZIIT

tr—bh, ZNTzOT7IRBITHRTAY CEZVLEOARB I PHBITRYI Lz, £/, TD 3K
TehsiE, MENHEEB X ORI DWW TH L <HREEITo .

“EBHEF IV ERVWCKFD T FIVEEY T AT )V AT EBRI DS ARIR T R
m oA & fE
REGAMATH S 75 VB TATVEE RILTF & > 2RO CREICHMIEN RS 5 Z LM TE 1,
KR RS IR E T DR T ML, TS T FINT AT OB REEE, HRE BT

%, ¥HRE, WRPOBKBSEOBREKE L TR L. £, AR OFEE R UZ DER R DR MZL
ERNX, ZNS5 DRI DN RAD OH MR OREHRILIC X DA X 2 IR 2R E L /.

— 108 —



Functions of Novel Amphiphiles with Many Pendent Mannose Residues
Koji Tagawa

Novel amphiphiles carrying many pendent mannose residues were prepared by telomerization of mannose-
carrying monomers using a lipophilic radical initiator. The interaction between amphiphiles incorporated in
liposomes and Con A was largely affected by the degree of polymerization and the content of the amphiphile,
whereas the distance between the sugar residues and the polymer main chain did not affect. The association con-
stants of the amphiphiles with Con A were much larger than that of monosaccharide due to the "cluster effect".
The positive entropy change for the binding of Con A to mannose residues showed that the interaction was

largely promoted by the release of water molecules from both the sugar residues and the binding site of Con A.
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Molecular Recognition by Self-Assembled Monolayer of Cyclodextrin on a Gold Electrode

Teruo Fukuda

The self-assembled monolayer (SAM) of cyclodextrin (CD) affords novel binding properties to the electrode-
solution interface, a feature of which is obviously interesting for the development of new sensor technologies at
the interfacial molecular recognition. Characterization and formation of SAM of CD on a metal surface was in-
vestigated by using the cyclic voltammetry (CV) technique. The regio- and stereo-selective complexation of
chiral azo compounds by the SAM of @-CD derivative was indirectly investigated by using the CV technique
using hydroquinone as a probe. The stereo-selective complexation of electrochemically active «@-amino acid or
its derivatives by the SAM of CD derivative was directly investigated by using the CV technique. The
complexation of phthalic acid ester by the SAM of @-CD derivatives was indirectly investigated by using the CV

technique.
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Purification and molecular characterization of Escherichia coli Polynucleotide Phosphorylase
VR = </
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Modification of Inorganic and Organic Substrates with Functional Polymer Molecules
Akira Yoshizumi
The author examined the construction of a molecular recognition system at the solid-liquid interface by using
self-assembled monolayer technique. The polymer-coated colloids obtained ("sugar balls") were aggregated when

a solution of lectin was added to the dispersion, due to a specific binding of D-glucopyranoside residues on the

colloid particles by a tetrameric lectin molecule.
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Genome structure and functions of Lactobaciilus plantarum temperate phage ¢ gle
fifi I ER T

The complete genome sequence of a Lactobacillus temperate phage ¢ gle was established. The double-stranded
DNA is composed of 42259 bp, and encodes for sixty-two possible open reading frames (ORF) as well as sev-
eral potential regulatory sequences. In the several ¢ gie ORFs, their functions were putatively assigned: cng and

cpg (encoding for repressors), kel (helicase), nfp (NTPase), and several ORFs (e.g. capsid proteins). In addition,
the structural and functional features of the int gene were characterized.
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Studies on the Syntheses and Reactions of Sulfoxide Derivatives
bearing Several Heteroaromatics
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Studies on the Thermal Decomposition of Several Model Compounds Containing
P and N Atoms and Their Effects on the Thermal Behavior of Cellulose

w5 o=

In order to understand fire-retardant mechanism for polymeric materials, the thermal decomposition of several
phosphoramidates, phosphoric triamides, phosphazenes, and phosphates was investigated, and the thermal decom-
position processes were proposed by identifying evolved gaseous and residual compounds. In addition, most of
the phosphoramidates and phosphoric triamides may be effective as fire retardant for cellulose in terms of supply
of flammable gasses and an amount of charred residues, and an interaction between the P-N bonded compounds

and cellulose was discussed.

SURFACE MODIFICATION OF GaAs AND CVD DIAMOND FILMS BY
LAYERED-COMPOUND GaS

A.B.M.Obaidul Islam

The thermal evaporation of a GaS single crystal has been used for the first time to passivate the GaAs surface,
and to investigate the modification of B-doped diamond film surface by GaS and/or S. The initial stage of the
growth of GaS films on GaAs substrates and diamond film surfaces has been characterized by AES, LEELS,

XPS, AFM, and PL. It has been found that GaAs is passivated by Ga$ films, and S-terminated diamond surface
seems to possess PEA surface.
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