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Vocabulary Building through Team-teaching Writing Classes at National Institute Technology, Hachinohe College

Akio Kikuchi, Michael Morris

Abstract : In colleges of technology, including National Institute of Technology, Hachinohe College, the

continuation of the curriculum from the lower grades to the higher has been one of the long-remaining problems.

This study illustrates how to solve this problem by giving vocabulary building through team-teaching writing

instructions for 4th year students.

Keywords : English education, vocabulary building, team teaching, writing
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under the Riemann Hypothesis
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Abstract

We have known the order and omega results for the function S(t), S1(t)
and Sm(t). Also, we have known the explicit supremum of the functions
S(t)and Si(t) in short intervals on the Riemann Hypothesis. For these
results, we try to apply the extremal problem and the classical method.
Moreover, we consider that applying these combination for the function

S (1)

1 Introduction

The Riemann zeta function is an infinite series given by

1
C(S) = S

where s is a complex variable written as s = ¢ + it. This function admits an
analytic continuation as a meromorphic function over all complex plane, and
holomorphic except for the point s = 1 in this plane. At the point s = 1, {(s)
have a simple pole with residue 1.

We consider the argument of the Riemann zeta function ¢(s) on the critical
line 0 = %

We introduce the functions S(¢). When 7' is not the ordinate of any zero of
¢(s), we define

S(T) = iarg((iJriT).

This is obtained by continuous variation along the straight lines connecting 2,
2 +1T, and % + 4T, starting with the value zero. When T is the ordinate of

*2010 Mathematics Subject Classification:11M06
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some zero of ((s), we define
S(T) = %{5@ +0)+S(T—0)}.

It is a classical result of von Mangoldt (cf. chapter 9 of Titchmarsh [14])
that there exists a number T, > 0 such that for T' > T, we have

S(T)=0(logT).

Further, Littlewood proved that under the Riemann Hypothesis we have

logT
T)= — .
S(T) O(loglogT)

Let g(x) be a non-negative function for sufficiently large value of ¢t. The
notation f(z) = Q(g(x)) as ¢ — oo means that there exists an infinite series
{z;}, 7 =1,2,--- — oo, such that f(z;) > cg(x;), where ¢ is some constant.
Similarly, f(z) = Q4 (g(z)) means that there exist two series {z;} and {y;},
j=1,2,--- — o0, such that f(z;) > cg(x;) and f(y;) < —cg(y;).

In 1946, Selberg [12] proved that

,l
4 (W) unconditionally,
(loglogt)3

logt
Qi (<loglogt>

In 1986, Tsang [15] proved that

S(t) = Qs ((102)5;)%) (1)

by improving the methods of the above results of Selberg.
There exist some known results for S(¢) on short intervals. In 1946, Selberg
[12] proved the inequalities

S(t) =

[MES

) assuming R.H.

(log T)5

7
3

sup (£S5(t)) > A
TgtSPQT( ®) 2 (loglogT)

where A is a positive absolute constant.
In 1977, Mongomery [10] established the following result under the assump-

tion of the Riemann hypothesis: In the interval (T%,T), there exist points tg
and ¢; such that

1
1 logT 2

S(t) > — _ost
20 \ loglogT



Process using the extremal problem for the supremum of the function S(t) on
short intervals under the Riemann Hypothesis

In 1986, Tsang [15] improved the methods of [12] to obtain the following in-
equalities strengthening the above results of Selberg and Mongomery:

logT \*
sup (£S() > A ——) ,
T§t§pQT( )z <10g logT>

where A > 0 is an absolute constant and the value of a is equal to % if the
Riemann hypothesis is true and equal to % otherwise.

In 2005, Karatsuba and Korolev [6] established the following result: Let
0<e< iz, T >To(e) >0,and H = T&+€. Then

103>
5/ logT \3
€4 og
su +S(¢t)) > _— . 2

T7H§t§pT+2H( ) 2 1000 <loglogT> (2)

Here, for any positive number 7', we define the function S;(T") following;
T
(T = / S(t)dt+ C,
0
where C' is the constant defined by
1 o0
C= f/ log |¢ (o) do
™ /s

In 2014, the author obtained the following results for S;(¢) by using tech-
niques in the proof of the result (2) of Karatsuba and Kolorev.

Theorem 1.
27
Let 0 <e< ﬁ, T >Ty(e) >0, and H=T%"¢. Then

sup  (£81(1) > — <((logT)és>-

T—H<t<T+2H ~ 40007 \ (loglogT)

Now, the author is researching for S(t) on short intervals. In theoreml,
we used classical method. Recently years, " The Extremal Problem” has been
attempted for the order result of S(¢) and Si(t). This key point is following
function.

We define f(z) = arctan< — 25 Then, we have known that under the

1+z2"
Riemann Hypothesis for ¢ > 2
1
t) = = t— 1
S(t) ﬁ% ft=7)+001) (3)

if ¢t # . Also, in classical method, we considered the following integral;

kR sinwu 2 2u
/ ( ) S<t+> du
e u T

13
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for efficiently large H, ¢, and 7 satisfying that 7 < logt and H < ¢t. We apply
(1) for above integral, we get

Hr

/_Z <Sizu)25<t+2f>du=/_z (Smu> { Zf( +—7>+0(1)}du

because

So, we have

% n ’ % 111
/FQT(suu) S<t+2Tu>du:71r/H;<b u) Zf<t+2—7>du+0()

If we apply the classical method above the right-hand side of inequality,
we obtain more precise result by combination of the extremal problem and the
classical method.

As an expansion, we introduce the functions S3(7T), S3(T'), - - - similarly to
the case of S1(T"). When T # v, we put

and

T
S (T) = / S 1 (1)t + Co
0

for any integer m > 1, where C,,’s are the constants which are defined by, for
any integer k > 1,

Co1 = — Y= 1/ / / log |¢(0)|(do)?k 71,

(2k 1)—times

cum [ -

2k times

and



Process using the extremal problem for the supremum of the function S(t) on
short intervals under the Riemann Hypothesis

When T = v, we put
1
Sm(T) = i{Sm(T +0)+ Sn(T —0)}.

For S,,(t), the key point of the extremal problem as the inequality is follows;
If m is even, we have

Sult) = - S st=)+ow,
where
2 o
flx)= 2 ;17_21%’”2”“ +(=1)F 2™ arctan% - %ﬂ . %ﬁ-l
If m is odd, we have
jm+l
Sm(t) = — { flt—7) - ST 1) logt} +0(1),
where
U3 me2ntl
flz) = 2 22717_1:3’”72’#1 +(-1) 37 2™ arctan %

In the furture, we try to obtain the explicit supremum of the function S,,(¢) on
short intervals by using the extremal problem.
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A Study of Trial Mongolian Classes Prior to Self-Inquiry Activities in Mongolia

Masaaki YOSHIDA, Makiko MIURA, Gakuji SHINOHARA
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Abstract : This paper will discuss our findings regarding trial Mongolian classes carried out before students took

part in self-inquiry activities. These classes were created specifically in cooperation with teachers at New Mongol

Institute of Technology, for National Institute of Technology, Hachinohe College students studying abroad. The

Hachinohe students who participated in the classes were highly motivated to learn a language other than English,

which they have studied for up to six years prior. They also demonstrated a willingness to try and communicate with

those whose first language was not English while in Mongolia. Therefore, we felt that the students made progress

surpassing what was initially expected.
Keywords : Mongolian, self-inquiry
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Molecular recognition of saccharides by the use of resorcinol cyclic tetramer derivatives having high polarity

Yasuaki KIKUCHI,

Kumiko SATOH™

HAARIEHER, MEEL AT LATER ~TUT N A T A —A

Abstract : Resorcinol cyclic tetramer (also calix[4]resorcinarene) as host 1 interact with monosaccharides in apolar

solvent such as CHCI; or CCly .

However, this interaction is very weak because host 1 has low polarity. ~ We

synthetized resorcinol cyclic tetramer derivatives having high polarity as novel host molecules, and investigated

molecular recognition host-saccharide interaction.

As a result, we discovered that the novel host molecules

interacted with saccharides strongly by host-guest hydrogen-bonding.

Keywords : resorcinol cyclic tetramer, molecular recognitioHost 1-guest interaction, saccharide
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Comparison of Friction and Wear Properties in PEEK Composite and W]J2 under Oil-Lubricated Conditions

Tatsuya YAMAUCH]I, Tomoharu AKAGAKI

w BRIk RS AT L LFEIR R
w PEHLAT DNTLFRE B AT AT A a—2

ABSTRACT: Friction and wear behaviors of PEEK composite and white metal are studied using blocks on a ring
wear tester under oil-lubricated conditions. Two kinds of block materials are tested: PEEK composite filled with 30
mass% of carbon fiber and white metal (WJ2). The ring is made of forged steel (SF540A). The sliding velocity is 15
m/s. The load varies between 294 and 1177 N. The ring temperature is measured with an alumel-chromel thermo-
couple with a diameter of 0.5 mm, located 1mm below the frictional surface. Results indicates that the PEEK
composite has better seizure-resistant properties than the white metal. Wear scars on these materials are observed

using a scanning electron microscope (SEM). The seizure mechanisms are then discussed.
Keywords: Lubricated friction and wear, Seizure, Ring temperature, PEEK composite, White metal

1. #

PERM S KRELOEHET RO EZ 21X, FYUA A
W) REITHEH S TS, L, ZoseHL, K
HOEEARF IS, BB S AR T EOREEA L
TWD Y, 2O, IHFEKEIREY AT DEO KA~
D ESEA BN 28 S PEEK(R Y = —F L= —F L7 |
NEOT =T Y T T AT v 7 (HBEHEAMED
B XD 555 5P, PEEK 1L, &l - EiRE T
FINCHZELTEBY, BN E L, MR-ty U —
T OB ANEZ b BT BT ER EAE oy 1At
fETH %,

PEEK B4BFS KT~ ~_0) #5225 D THESER CTIL <M
ENDHTEDIT, FTFDRA LT T A RSE « 3748) D=

ZiE, Fx OFEBRGAE T T, FEAN e BB EEFE RS
i BREE 28380 B i S i duid7e & 7220, BIFE, PEEK
ML OB 7o BRI EEFE R RIS BT 2 @S 13 < AN
@O BT T, 2 OulEE 220 ST T PEEK £
ﬂ@@%@ﬁ%ﬁ%ﬁ«hﬁ%%\ﬁ%ﬁm&k@%@
R RO RELEV LS Th D,

Z ZCARNIGETIR, IRFBEHMETR(L PEEK BHAEH L& R D
A RAZNVWI2) 2B EGF, JHiEE - EE - SeE T
R EEFRERFIEORE R & B 2 X BT L7, E7e
U 2 7 RBR TR & BEEREERE R & OBIRIC OV T B R
FLBELE,

il

2. EBREERUAE

ARFgECHRA LI=7 1 v 7 3 ) o R R EE AR
FEOBIRE I A X 1 13, ARBFZECRER L7308k o ff
MAaRVITRT, V73 BRAiE, B 130 m, £ 20
mm T b, B ITHEEA (SF540A) T, FEEEH |2 [ fERFEIH
FFER L, 7 ey 73 B, & E 10 mm X HE 10 mm
XX 90 mm OEFRT, EEHEIT 10mm <90 mm OF T
HbH, RUA NAZNLW]2) & [REMHEE 30 mass% T
1 U 7= PEEK 854448} (PEEK Comp. & 2650) @ 2 FlfE A4
L. FEIZT A U —HFEA B #600) 206 L7, REHK
HEOSHEIZX, B8 um, £ X 50-200 pym TH 5,

Thermometer Lubricant
/ Block
Ring
— I Load
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Thermocouple
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2 ICERSEMERT, FBR, BNV &2 LY
TV IREEZY R E T L mm ALEISHEDIA AT
ENEXH (¢ 0.5) CHIE L7z, MET—HIX, X ba—F
\ZFLERT D & & b, AD BHgREZ N L T/NY 312 0.5
FOREIRE CHLY JAATZ,

#1 T
Materials Hardness Surface roughness
Ring SF540A HV189+8 0. 15£0. 05
Block PEEK Comp. HRR124 0.20=£0. 07
W2 HV26+3 0.21%£0.07
2 EREM
Sliding velocity (m/s) 15.0
Load (N) 294 ~ 1177
Testing duration (min) 30 ~ 60

Lubricant None—additive turbine oil
0il temperature (C) 30%3
Flow rate (ml/min) 65

3. EBHERRUER

3.1 EBRREf & EEZRHOERZR

2~312, frf 882.9 N, TV HHE 15.0 m/s TD
BEERE L ) v ZIREORERE R O—plZ 3, X 2 1%
Wj2 & BB L7256 Ch 5, FRBALE) O EEEIREU K <
0.008~0.017 TIXHEF—ETH 7M., 13 kiU v
TIREN 100CEHBR 5 E, ~0.01 735~0.04 ~2 L5
L., BEEARHOM U LB L& 24£E07, V7R
FE X RARIICH) 160°CE T EA LT,

31X PEEK Comp. & FEEER L7234 Tb 5, FEEIREIL.
A 0. 01 TLE LTV, U ZIREN 80~100°C
ZHRZ D LI UEADHK 0.017 £ TEALEZ, ViR
JE ST, K 150°C CEEBMRENT T ITHIN LAk oK)
0.03 IC3E LT, FD%Y v TIREN 2000CE 2 5 L JEE
BURBUT AN L, 0.03~0.06 T L Z# L7,
WJ2 1% 16 73 TRHEFTU 223, PEEK Comp. [3BERT < & TIT 40
UL EEEL-, ZDOZ L6, PEEK Comp. [XEE - &
I FCh, BHITITFEN EITER L2 bbb,

3.2 )V RELERRBOMER

412 WJ2 & PEEK Comp. \Zxf9 2 VU o 7 5Bk iR &
BEEAEOBMRZRT, WIS TV EE 15.0 m/s,
fAfEE 294. 3~1177T NOFFETTHLONT—4 %71y
FL7Z2bDTHD W21, U > ZIREDNK 100°C E Tl
EEEAREIT 0. 01~0. 035 TEEAYER, £ 100°CAE 2
% & BEEREIIHINN L 0. 02~0. 05 D& TRk x < 258

UBEfT & 24 U 7=, PEEK Comp. i%. V > ZIREEHK) 100°C
FCIRBEEARED I 0. 01 T/hE < IEIE—E CRAF7Z2H
TIRBE 2 AR L 72, 9 100C 2B 2. D & BEER B IR~ 1
ML TV &E, 180~200C AR 2 5 L 2z ihn UBERS
EEA U, ZORFOZENMEIL 0. 03~0. 11 THEFITKE
WS, BEMT ZITER T DRI V2 O 2 5 ThD, =
® X 91 PEEK Comp. 1T WJ2 (ZH~, &K « & d | CEE
BEHAEIRIZZR>TH, BHICHMZICER LW ES
25, F£72. 8 100°C F TOMIEE I T b PEEK Comp.
W2 K0 G EBYREDME S RE LTV T, BT R
AT MBI ChD L E 2D,

0.05 : : : | 200
H SFS40A vs. W2 | .
= 0.04 || 882.9N, 15.0m/s, 64.5ml/mi Hl 1600
5 P
% 0.03 120 g
8 [ N &
S 0.02 | et 80 £
] 2
kS 0.01 20 2
= -~
/ |
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0.10 — e — 250
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2. y £
2 0.02 7 50 5
/T | 1]
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0.11 —— i
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3.3 R bRy #RK

A MUy 7RI &I, R & EEERE & DB
REWE LIS D TH D, sZREEL 6 1 3Bdm oMEiE
WEE R T=DIfEbIL, G=1 - o /P, TERINIZHER
TETH DY, T n ITETEIRE (Pa - s) . o XM
HRIE L (1/5) . Pl VHIHEATE /) (Pa) Th 5, FHIHHNTE
I, ~Y OB DB EEAE LT,

512 WJ2 & PEEK Comp. DA ~ U R 7 #X %77,
WL H TR 15,0 m/s, ffEE 294. 3~1177 N D5
HT/ensT—2%7my hLIELOTHDH N2 DY
A SRR AN 2X 1070 X 0 R & WVEIPH IR, EEEYR
B 0.01~0. 03 OFFAIZH D, #2X10° LV H/hs<
70 % & BRI IME R A2~ L, 0. 02~0. 05 OHiFH T
WML LB LM EITEERT 5, ZOZkT, IBEHE
D DEESFGEN - BET E ~OZITKHE L TWD o & A
s,

PEEK Comp. D356, #lSZ RrMERDM) 7X 107 L D KE N
FPHTIE, BEEUREONK 0.01 LIRS ZELTWD, TX
107706 4X 107" F TRAMESBDSBAD T % & | BEELREITH
0.03 £ THESLIZEIIM L TWVE, RaIlE#L REL A
5T < (0.0156~0.035), FIZ 4X10"° LW /&< 725
&L 0.02~0. 11 FTRMIZHEINL, B EIERT S,
TS OZEAE, VEAEN, IRETEN. SERNEN - BE X
~OEAIZKHE L TWD D &b, B XIZERS
9B IRF DS FEESCA Lol % & WJ2, PEEK Comp. {Z%f
LTHEXKI2X10° 814X 100 TH 5, Z UL PEEK Comp.
DFHWI2 LV HEfE 72544 T Ch B 1B LT
WIZEEZEHRLTND,

14
=

] =
540 | PEEK Comp.

1ISOVG46
64.5ml/min, 14.8m/s

Friction coefficient
a

107
Bearing characteric number ( 1 o /Pm)

5 AR~ 7RI

3.4 FIELERFHROBR
6 |2 WJ2 & PEEK Comp. % BE#E L 7=35-51281F D fir
H & BRI OBGR AT, W21%, MEHKI 600 N LA
T, BEEREA I 0. 02 TRELTWDH, 750 N
Rz D & BEERSERIE 0. 03~0. 05 £ THIN LBER & %

AU %, PEEK Comp. TiX, # 750 N & T34 0. 01 TIE<
ZEL TSN, #1900 NEZHx 5 LBl & I0EE LEE
BAREDHIINT 5, Bl & 12361 2 BRELRE O 1T, PEEK
Comp. DHWRE L MmN D5, Lo LB EmEIT,
WJ2 XV PEEK Comp. D FMNKE < MHBES & PRI T
WHEEZDH, Fo, IKATE NICEBIT DEEMAE S PEEK
Comp. DEFEDTHM/NS K EELTWD, ZDEIHIT,
PEEK Comp. I WJ2 & 0 HENTZBEEFEZ AL TS &
=25,

0.12 :

1
0.11H 1SO VG46 =
0.10H 64.5ml/min, 15.0m/s

0.09
0.08
0.07
0.06
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0.04 ,% _____ _g,
003 WwWJ2 ; .
0.02f— -i N -
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3.5 fIE L LLEFREDER

712 WJ2 & PEEK Comp. ZJEE#E L /=555 12860) D&
& HEERE R DO BIfR & 7T, WI2 I 3BERT & &4 U720 300~
600 N DIRMFE FTH, HEEFEED K 107 T PEEK Comp.
L KREW, 750 NLLEDOWETE, K10 D4 —&—F
TN %, RRFE FICI1T 5 PEEK Comp. D HEEEERIT:
10T, WJ2 @ 1/100 T D, 900 N LA EDFERT & 24
T HEME FCH BRI 1085 THhsd, 20X
PEEK Comp. 1%, 72 & ZBEfTE AL LTH, W2 KD
HIEREMEICENTWD L E X5,

107 :
E . ] Z.G.;__ s s s
Z 10 L L ==
> WJ2 =F = -
T L s o L
£ o | 8
b PEEK Comp. | ®
Z 107 [ ] /.
£ 1g10 | '
@ = 1SO VG46 B
; — T 64.5ml/min, 15.0m/s [}
10° —_— ;

0 200 400 600 800 1000 1200 1400
Load (N)

7 fE & IEEEREROBIR
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3.6 fiE & REMA S LD

JEE R DR IR OARREZ F1 D 7= 1T, BERRRT & B
BEHRORmM S ZHE L, REM I Ra bb) 2R 7,
T S X ERZ ORI S Ra 2 ERATOR EHL X
Ra TR L7ZMETH D, Ra by 1 DL ETHIURE, BEEmIX
BEEEIC L > THL ool 2 BT 5,

87y 7 B O E & FEH S oG E R
T WJ2 DA, 600 N LU ORATE TlI R mi X vk
0.2 E/hEW, ZHUE, Vo 7B & oIy, £
T S L S HEIPE S POV RN L W I Do T2 2 &
BN, fEMNT50 N 282 D & RS i3 10127
0 W2 13BEfF & IS TREMIEFITHL D 2 2D
7%, PEEK Comp. |ZEATE CORIH S HIZIEIE 1 T,
WJ2 @ X 5 72 A BRI A ey, 900 N BL D&
FIETCTH, R S HITK 3 T W2 B LW EE A%
FTWenWZ ERTREEIND, V7R oRmH S
oRIERFRAZK 912773, PEEK Comp. [Z7 X CORMHE
W% U CERAM SR 1~2 TIEEAEZL L TUWAN
DTt LT, WI2 I3 750 N LI ETIER 5 ThE <2
STWD, ZiUE, 7a vy ZMEO W2 23, Uo7k
RREICEE LT-ZEICXDEEZBND,

10?

s [ ISO VG46
% [ 64.5ml/min, 15.0m/s [ Block |
o
=1
& 10' (2mmmimmmmn -3~
8 —r0— &
g L PEEK Comp 1
2 10" | Q.
o : "
B ) ) 7 P ——
o -G~
107!

0 200 400 600 800
Load (N)

8 FELT vy DRSO R

1000 1200 1400

10° ,

o 5 1SO VG46
F | 64.5ml/min, 150m/s [ [ "Ring
= 1

10 -

= — =

=1 Wer_n _________ s —
8 =10

o
Emu e V¢
s ——————————PEEK Comp.—|
=
=1
[

107!

0 200 400 600 800 1000 1200 1400
Load (N)

9 LY 7 DE SO BMR

3.7 EEIRmEO SEM 5%

10 (2, WJ2 PEREE O AR E 7 BEMEE (SEN) BE %
Y, () X BAF 72U IRRE IS 350 2 BEFEIR HH M+
EDOEETHDH, GBEAMWOT A Y —HFEH FTH &
W95 & BEREER NN L I DS
o TNDZ ERDND, )T & 24 UgAICE
JOESERHAMEDEETH D, BERENGTIE, Y
VT DR MGG REEFERL T E O D L Z LI K - TR
SN EBONDSEHOLEDPEEIND, FioH O
WCRBUE R BVERENC X W B STz & b b 250
TL—MNaORHYHULPBES I, BENE L -2
ENbnDd,

SE 16-Feb—-04 040057 WD14. 8mm 20. OkV x500  100um

(a) 588 N (fEREEHR)

040001 WD14. 6mm 20. OkV x45 1mm

(b) 735 N (BEff =)
10 WJ2 DEEFEIRD SEM G5 (RENIEEE T % /~k9)

11 {Z PEEK Comp. EEEBE O SEM BEE. % /~r¥, (a) 1Lt
B B AT 2 IR BRI 3 T D BEAER NI D BB CTh 5,
BB 7 ard—F—THEV L2505 A2
ROBAENBE SN D, ZHUTY 7 OEmPERL & D
fitlZ 1V PEEK RIAF DK @A B E & 5 VN s | &
FEn TSz EBbis, (b) ~ (o) ITBEELREAN
0.03~0. 06, HLEEFEE AN ~10° THfT X 2L L= 5D
HThD, BREHDTICEON L, O)ITRT X,
FEEIDHEIV A= MUIEESETAP—RLU R RO
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HOHLETL— MNgo®Y HLABESIND, BRI
AQUE AW 3111 = IS/ S ML Rt - t- A (oS
S THI ST SN TERSNZEBbd, BEREHENES
Tl @R T X912, 50~100 pm DR E R HAL T, &
HNSE|ETU SN AETNBEIND, SRk v EE
BRI OSRAL U, 3 UWERRIC & - T oS e AT & i
ZLiEbolEbNS, ZDX 9T, PEEK HAMEIOLE
fFEICBWTIE, BERIRENE 2572012, Ly
PR SR EN-OAEMERR M S BRI 72 B 2 & b D,

040115 WDI5. 2im 15. OKY ¥

2
SE 02-Mar-04

040674 WD15. 3mm 15. OkV x1.0k .50um
(¢) 1177 N (BEfTZ)
11 PEEK Comp.DEEFEIE D SEM HE
(RANFEEE S M A7)

SE 02-Mar-04

4. #E&

(1) WJ2, PEEK Comp. |Z3LizdH B ffELL ECTREAT & 242
U, BEAREN G Uiz, 30 EAE 15.0 m/s TOREfT
EATEIL. £ 4% 750 N, #9900 N T, PEEK Comp. D J7 A3
BT,

(2) WJ21%, U ZHEDK 100CE B 2 5 &iRATHE
B HEfS & ~ L 28K L7z, PEEK Comp. I%, 100°C CHiEfAiH
B HIRATEE~, 180~200°CE A% % & BEft & ~ L 25
L7z,

(3) FrEE DI L, (REEBLIRAED B e Z KRB
BT D L W2 OEEFERIE 107 (mm®/Nm) 705 109 % T
H9hN L7, PEEK Comp. X 10°72:5 10 E THMM L 7=,

(4) WJ2 OBfFE DS, VT RONT vy 7 BEFER
I, MO E X0 HHL< 725 7=, PEEK Comp. DRESS =
O, 7ay O 7Y U 7RI SITEE
L7phao7-,

(5)  PEfT & ~ERBT DO FHESIL, W2 1Tk L
THI2X107, PEEK Comp. (25 LTI 4 X107 Tdh - 7=,

(6) BEMTEZAEUGE, W2 BFREENE T LW
FIE, HOETCIET L— MIRO K& 2 i sh g 23 8122
47z, PEEK Comp. EEFREIE PR CIE. T L IEPER KT
JEHFE O TIEZHOENT A Y —Ike U R ARo|
D LB S,
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An Image—based Modeling via a Topology—based Model for Construction of 3D Realistic Vessel Model

Daisuke MORI, Jérémie ARONOVIEZ, Anne—sophie VERBEKEN
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Keywords : Blood vessel, Clinical image, Image-based modeling, Topology-based modeling

1. [XC®»IC

BE, BAENCBW TR O I a2 5o 5 O3 —7
MOIEFIC 2300, DLE—EL, THiZe) . THKImE %<&
ThHo DV, Z0H LOREEMNEREE A DO IE5R
FRRIRBIC KX DA ERIT 1997 £ T3 A% ERTD | 1998
FEABEIC L TEDIBAIISEE L2 DD, fEEREE R
A DA - THAE LT < | el bt 2kt
BOETIX, SRBENO—@E2-L>TEBY, EFH
DRI L THENT L ERZMETH 5,

REM 2 MERERTH 2BREEL, ARIERE, Bk
JarR 8 DOIIE - R - AEICIE. MmN OIMmK D &
DIVFHLFAERDPRE S BEH#EL TWD Z &0 RS
AU, OB 2 ORI L VRSN TE 72209,

MR IE =TT DB TIR 2 L= N EZ i TR,

ZD L) MR ATINDIIE, U E TOEROFIES
MO TFETIERETHY . ZRbIfRb o HE N FE
ELTHENFENTE, bbb, avva—228d
FAEfAT 2 ST D Z EDBREA Lo TNE D9, &5
2. TD X DT a ¥ o — Z RN & H R R~
THZ EbEM L, [EREEOEHBBIZE SN =
WRICEIRMAE T T VO E FBT 54 A—T_—2
NET U VTV AT ABIEB I TG 101D,

MIROFAERFATI & - TRl S 20 uE7e 72 VR
BRI F B O—DIZBER WIS I 3 H D, 7082 5|
A& AN MK & B9 5 A& ORNIBIZ & 5N, BE
B AWE T Z BN L CE DOFFRECHERE 2 2L S B D HE
RO TERY . 7o OREIC K> THERRELCHEEE
ENELDZENZONETHD, LEER->T, M
MO OFRMEET Y 71BN T, HESE
NOHIE BT, BEFAMIS N ZRBERSHETE LX)

TR A Y a RICIERZ L O WERD D,

BAEFRATIZ T D ZIRITTIBIRET LD A v > 255 EN
VS5 B2 AREIC DU A SESE & ST RN
HDH, —IRHNTANEEEHRIC L D A v 3 2 5BI DI )5R
FrRSEE RN BAF T, MNOFIANCH 9 & 9 ICANHRESRE %
VERR L7234 HTREEE DN @, LS L7eis s, #iAN 0 |
T, Sy, NFEOMI e & S EIc KRBT 5 2
& DREE R FEF MR IR AT B RN O TR i
BETNEERT DICHT=0 ., MFEOF I > CTRNE
RERAZBAE L B S5 2 L3N EEEICE D
Ay v a Bl e U CHY ICREECH D, —J7, M
REBIC LD A v ¥ 2 BENTT T IVIRIRDEME R AT
THHRINAESICHEAT 5T 52N TE, Z< DAY
VaERRY 7 MZb TUHEERICE D BE) A v 3 2 5y Eik
HE] MFEEINTWD, DX 5 REHETR~0w M
DEENS, ZREERIRNETT ) > 7 IR ESR
IZE DA Y v a3 EIDNERA S AN 503, MUk
SERTONH AR L TR B MR . E£7-, BE
T AWIE ) & AT 5 E R AR E 72 RO 2R
TRIEN S5, K1 ITEENNEAEERICL IER L
KEWRE T L% TR LT235A B 1) DR AWIG
Ttz R L, EELROGHNEA LD,

Z 2T, AL TCIRE BRI EE D T2 = IRTERIR
7 &7 /L OREEE & FRATRE FE DR\ O ONTHIREFRIZ L D A
v apENC X0 FEBT L FIEARE - EL, Thv
EREOEFABEBRICEA L, S I 24, 185
EFT VT FEOERMAMERGET 22 L2 HE Lz,
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B 1 PR G S B 7 BT 5 £12 HikosE
AT
2. A&

2.1 =R TEREGNE

FTILHIC, BE T3 ZRkaFRIRINEETT U
TREEWET HICHIZ0 . “ocEHEGRT —% (£
Wrfg CT Hif% - MRI {4 FAERR L7 7 BT —4)
W ARG T 1 7T LA LT, T usT
LT EICLL TR T A AL IR 2 A L, A0 %
i L7z RS A AR OALER I 232 U U, Ee 8
BoOWHEERLNDL DL Lz, 70l T A5EICE

SaafEH Uiz, E£70. BRALERRE R 2 H R LT
WEEHED D L DT 4 AT LA RICHiBEESND L9
HE L. ZOREEEESY D7 1 7T MTIE OpenGL %
FHu =,

2.1.1 FiEnE

AALER & U CEHBEGICAFIET 27 —F 77 7 Mok
DOHEGIEEDLG I 72D ) A RafirE LR Ed 5720
2, REATHIBCALEE CTH BBV T 7 ¢ L & —HLER,
BIOAT AT 7 4 NE =B AEFEE LT, B 20,
BV 7 ¢V 2 — BRI, & iSO % JEL 3R D

PEICE &S M2 DB TH D,

2.1.2 REROE

PRI R AR T, WY ICHEE L2 EE DR LT,
Z DERD OEFEO T CHRE L-BEOHRBENIC H 2 HidE
EE2HT2EBAOAHENARHG LT, BEYE T 25EEE
T AR CH S, MEET Y o7 ClE, Mo
HIZZ OB EZFIAT 5, X 2 1% 2.3 Hilcgik 4 5 EM
B et U C B R AW 23 FH L C B I KBk D
I e 2 L 72— TH D, MO EERAERKIA R
i35 &R U, ERA BRO XK R O R 2R3, X
O FEHR A KD EL O Ffsab R 2 r U, Sk R AL BEAS
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Howling canceller for hearing aids using quasi-whitened input signals

Norimasa KUDOH, Tatsuhiro Fujimura, Hiroyuki KAMAYA, Yoshiaki TADOKORO
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Abstract : Acoustic feedback called howling of hearing aids causes annoying effect for users. The adaptive filter

is used to model the acoustic feedback path and cancel its effect. In this article, firstly, conventional methods,

the plain LMS method and the modified LMS method are briefly reviewed. And then,

conventional methods, namely,

falling in biased estimation,

a problem of the
is described. This is due to: (1) correlation

between the input signal of the adaptive algorithm and the observation noise; (2) uneven frequency allocation for

FIR type notch filter. In order to cope with the problems,
the input signal of the adaptive algorithm is quasi-whitened,

the validity of the proposed method is verified.

a howling canceller with IIR notch filters, in which
is proposed. Finally, from extensive simulations,

Keywords : adaptive filter, frequency estimation, hearing aids
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Classical information can change a physical state of a quantum system - Quantum state is informative -

Hayato NAKANO

" R AT DT
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Abstract : Quantum mechanics seems to reject the existence of a perfectly objective entity. If and only if plural

observers share all of classical information about the physical system, the quantum state of the system is the same

for each observer.

Keywords : quantum states, shared classical information, no cloning theorem, no objective existence
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Effect of the hydrogen treatment on ZnO thin films deposited by off-axis sputtering

Yoshitaka NAKAMURA*, Natsumi SAWAI**, Takaharu KAMADA*,
Akira HASEGAWA* and Tomoharu AKAGAKI*
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Abstract : To apply zinc oxide (ZnO) to a transparent electrode, hydrogen treated zinc oxide thin films were prepared
that a pure ZnO thin films were deposited on glass substrates by off-axis rf magnetron sputtering and then the films were
annealed in hydrogen gas. The ZnO thin films were deposited at substrate temperature Ts from R.T. to 300[°C]. ZnO
films deposited at substrate temperature 300°C  had many orientation grains. The electrical resistivity of the ZnO thin
films degreased from 1.29%x103[Q * cm] to 1.46X1071[Q - cm] by annealed at 300°C in hydrogen gas. The c-axis
lengths, energy gaps and optical transmittances of ZnO films decreased by annealed in hydrogen gas. Next, ZnO thin
films were deposited at a substrate temperature Ts=R.T., and then the ZnO films were annealed at temperatures of from
100°C to 300[°C]. The pure ZnO films and hydrogen annealed ZnO films showed almost same (0001) single phase
orientation. The electrical resistivity of the ZnO films degreased from 1.22X10*[Q * cm] to 4.74X1071[Q - cm] by
annealed at 400["C] in hydrogen gas. C-axis lengths of the hydrogen treated ZnO films neared single crystal’s values

with increasing temperatures of annealing process. There was no apparent change of energy gaps

of ZnO films

annealed at various temperature. Optical transmittances of these ZnO films showed almost 80[%].

Keywords : Hydrogen treated ZnO thin films, off-axis sputter, post annealing in H, gas, c-axis length
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Fig. 1. X-ray diffraction patterns of ZnO thin

films deposited at various substrate.
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Fig. 3. C-axis lengths of ZnO thin films deposited
at various substrate temperatures.
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Fig. 4. AFM images of ZnO thin films

deposited at various substrate temperatures.
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Fig. 6. Resistivities of ZnO thin films deposited

at various substrate temperatures.
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Fig. 7. Optical transmittance of ZnO thin films
deposited at various substrate. temperatures.
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Fig. 11. Optical transmittance of ZnO thin films

annealed at various temperatures.
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Transport of Lanthnoids(IIT) through Tubular Supported Liquid Membrane containing TTA and Neutral ligands

Shigeto NAKAMURA*, Yukinori KOIZUMI**
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ok W TR SR

Abstract : The transport of three tervalent lanthanides (Ln), La(1ll), Gd(IIT) and Lu(IIl) with the tubular supported
liquid membrane impregnated with 2-thenoyltrifluoroacetone (TTA) in the presence of the unidentate ligand,

tributylphosphate (tbp), or the bidentate ligand, 2,2’-bipyridine (bpy) in kerosene was investigated. ~All the plots of

logarithmic transport rate constant (Kops) against pH for Ln gave straight lines with slopes of 0.6-0.9 for TTA alone,
2.9-3.1 for the TTA-tbp system and 2.2-2.7 for the TTA-bpy system at lower pH. At higher pH, values of log Kobs

for all Ln were kept to about -2.8.

Increments of transport rates of Ln are attributed to synergistic effects by the

addition of tbp or bpy. The TTA-bpy system is more effective for the separation than the other systems.

Keywords : Tubular supported liquid membrane, Membrane transport, TTA, Tributylphosphate, 2,2'-Bipyridine
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Viscosities and phase behavior of polystyrene — organic hybridized silica nanoparticle system via rotational viscometer.
Tetsuo HONMA, Chihiro KON, Kouki AINO
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Abstract :
measured with a newly developed visible windows equipped rotational viscometer.

Viscosities and phase behavior of polystyrene — organic hybridized silica nanoparticle at 270 °C were
The improvement of selection and
mounting for the rotary shaft coupling decreased the fluctuation of viscosity measurements. Organic hybridized silica
nanoparticles were obtained by treating phenyltrimethoxysilane and silica nanoparticle. The formation of organic
hybridized silica nanoparticles were confirmed by using TG-DTA and FT-IR. The viscosities of polystyrene — organic
hybridized silica nanoparticles were increased with the mass fraction of the organic hybridized nanoparticles, because
the melting point of the blend polymer was increased with the mass fraction of the organic hybridized nanoparticles.
The phase behavior of the polystyrene — organic hybridized silica nanoparticle were carried out by the view window,
however, no homogeneous states of the blend polymer were found due to the increase of the melting point and the lack
of heating temperature. In the future work, we have to optimize the melting temperature and equilibration time for the

polystyrene — organic hybridized silica nanoparticle system.

Keywords : viscosity, phase behavior, polystyrene, organic hybridized silica nanoparticle
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Synthesis and Characterization of the Grafted PVC Filled with Local Inorganic Resource Underutilized

Kumiko SATOH, Ayumi YAMAMOTO, Yasuaki KIKUCHI

¥ PEES AT L TER ~T VT IS A T Fa—R

wk AT FEER

Abstract : There is the problem of mass disposal of scallop shells as unutilized resource in our Aomori Prefecture.

The principal component of shell is calcium carbonate exhibiting hydrophilic property. On the other hand, we have

previously developed a new synthetic method of the grafted poly(vinyl chloride) (PVC) improved the giving

hydrophilicity by grafting poly(2-methyl-2-oxazoline)s as reported in the preceding paper. Thus this paper

describes the preparation of novel grafted PVC composites filled with powder of scallop shell.

Keywords : Graft copolymer, Poly(vinyl chloride), Polyoxazoline, Composite
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Synthesis of graft copolymer using telechelics.
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Table 1. Preparation of Films

Run Polymer Filler
1 pPVC —
2 pPVC Fresh Shell
3 pPVC Calcined shell
4 PVC Shellfill
5 PVC CaCOs
6 pPVC CaO
7 pPVC Ca(OH)2
8 Grafting 0.02 —
9 Grafting 0.02 Fresh Shell
10 Grafting 0.02 Calcined shell
11 Grafting 0.02 Shellfill
12 Grafting 0.02 CaCOs
13 Grafting 0.02 CaO
14 Grafting 0.02 Ca(OH)2
15 Grafting 0.2 —
16 Grafting 0.2 Fresh Shell
17 Grafting 0.2 Calcined shell
18 Grafting0.2 Shellfill
19 Grafting 0.2 CaCOs
20 Grafting 0.2 CaO
21 Grafting 0.2 Ca(OH)2

3.3 A
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ZbiD,



94 e AFET - IR # - 551 Y

@ (®) © (d

Figure 1.  Pictures of the films of PVC matrix filled with no filler (a), fresh shell (b), calcined shell (c), Shellfill (d).

(b) © (d)

Figure 2. Pictures of the films of grafted PVC matrix filled with no filler (a), fresh shell (b), calcined shell (c), Shellfill (d).
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Figure 3. Contact angles of films.
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Figure 5. Viable bacteria count of films of PVC matrix.
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Figure 6. Survival fraction of films of PVC matrix.
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Figure 7. Viable bacteria count of films of grafted PVC matrix.
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Generation of Standard Curves for Quantitative PCR of Fecal Markers utlizing Genetic Engineering Techniques

Yuki TANAKA, Kenshin OKITA, Yoichi ITAGAKI, Junichi YAGUCHI

) L3 A S P A R R B A 1T - A T A a— 2 (B [ L5l s AL 50 )
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Abstract : Genetic engineering techniques were used in order to generate standard curves for the quantitative PCR

of fecal markers. PCR amplification products derived from sewage, feces of pig, cow and black—tailed seagull were

cloned into a TOPO-TA plasmid vector. Recombinant plasmids were inserted into Escherichia coli competent

cells and transformed cells were screened on LB agar medium. Colony PCR and electrophoresis were used to

confirm the DNA sequence length of each marker. The plasmids were extracted from transformed E. coli cells to

generate standard curve for the quantitative PCR assay. Four standard curves for the quantifications of fecal

markers were constructed and the PCR amplification efficiencies calculated from the slope were from 96 to 105%.
Keywords : JE{= T8, FEEGYE, PCR, s~ —71—
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O el mOE OBk E O -k opE

T e~ T QIAamp DNA Stool #liHi%F~ k (Qiagen )
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JEELC Quick Tab HS DyeMix (HPERGIK) &3 117
L7274 ~—XT &2 U=, HEEEIE K, 74,
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Z Z T FAD B L7 DNA @ PCR ¥ % 850k HE)
LEfER KD, iEERZNEBbnd TR L
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10
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A Report of Updating to KOSEN Unified Designed Network

Mitsuhiro ITO, Ken SATO,
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Abstract : This year, we’ve replaced our campus network to KOSEN unified designed network. It was very difficult

for us to replace from our custom designed network to pre-configured network system. In this report, we describe

about how we cleared our migrating problem such as a fully authenticated wired access, completely monitored

equipment, and useful wireless network.
Keywords : Network migration, Network monitoring
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