ISSN 2189-5309

Research Reports of
National Institute of Technology, Tokyo College

No. 5 1, Mar. 2020

RRAIXSFEMFR
M R m 5 F

EHE
2020. 3



HO TR R 2B S 8 Hi51%
H &
DO "YU BT DA X TN T LT ) X ADELE—

rAH KM, K R

By & Ei O [ O B EE AR B GBGEARED OHIES
—RER 7 + NICIZ X DR BT 72/ A Zkbk— R BT

FEMELEOHME L ER 2T oY NRT U RACER LEZAHREY —LEO Y I 2 b—1 3 Vil
fEE FH, RK R

FEEPE B OSiCHERRIZ IS 1 DB AMED [ B DSV T O
B JaE sk, Gk Tk, I FgE

BOGHEA Ry 20 o 7% Tz SINIROAERL & = F o 7 R OFk 3, X M
EERFRICRT 2 FHIFE M © 7 A B D% —F BEA, HE KR

UTNEALNE Y TTF—2DDDOIEE— A Vv LF Ry Xy NU—7 O—fEt
M, =0 HRE, KT g, T A, AR %8,
Em A, WA EA, ST W, I R

BTG Y T REOINLE I TLED T2 DAL & B OPEREFHm 2 B3 2 AF5E
ER B, = O, BEE, AR

AT R —vay s aFr ARRIEHE T ROEH LG
B Eag, A RS, m)ll fRR, RIE AR, BRER E], K BT

11

20

28

31

35

42

51

56



Research Reports of National Institute of Technology, Tokyo College No.51

CONTENTS

Some Conjectures of the Class Number Formula for Certain Quadratic Forms
— Study on Computational Algorithms — Hiroki MINAMIDE, Keita SHIMIZU 1

Measurement of Deceleration Coefficient in a Simple Experimental System with One Wheel and One Axis part 5

— Noise suppression intended for the proper construction of measurement system — Shunsuke FUJII 11

Simulation of the Equalization Technique of Losses Generated at Power Devices Focusing on the Zero-sequence
Voltage and the Balance of DC Capacitors Hideki AYANO, Yuri KIMURA 20

Research on Transparency Improvement of SiC Thin Film for Optical Waveguide
Hiroyuki NIKKUNI, Hiroshi ITO, Yoshio KAWAMATA 28

Etching Characteristics and Deposition of Silicon Nitride Thin Films Prepared by Reactive Sputtering Method
Hiroshi ITO, Yoshio KAWAMATA 31

Application of video-learning materials for preparing fundamental experiments
Takahisa ICHINOHE, Takenori NITTA 35

A study on augmented mobile multihop networks for real-time big data
TANAKA Akira, IWATA Seiryu, KINOSHITA Kazuto,
KUDO Satsuki, SAKAMOTO Junichiro, SADA Ayatoshi,
NISHIMURA Kento, MASUKO Kaito, YAMAKAWA Ryo 42

Study on materials for in situ purification and solidification of soils contaminated with heavy metals
Ryo SHOJI, Hikari MIYAMURA, Minoru TAGAMI,
Kouichiro KUMASHIRO 51

Practical use and Operation of Social Implementation Education Lab in the Collaboration-Commons
Takenori NITTA, Gen-ichirou NAKAMURA, Takumi MUKOUGAWA,
Yoshimi NAGAI, Tsukasa FURUYA, Machiko NAGAYOSHI 56



HRTEREHEMARMEREE $£ 515, 2019

H B0 R T 5 AN T
—MEE T L T AL DEER—

P HE RS, TR KSR ™

AFETIE, “RER aX? +by/nXY + cY? OB ESET VT ZLOBHNSERT 5, Kz, EEMOLE
B BRI R AL, ZORBERTARNE AN PRUZ, ZOMERIE, Gauss DR & D FEA S
G v R E i I ROHEH DA] O—BbE b EZBENTELEDTH S,

(F—T—F: ZgB, fiREGR, BHLX)

Some Conjectures of the Class Number Formula

for Certain Quadratic Forms

— Study on Computational Algorithms —
Hiroki MINAMIDE*, Keita SHIMIZU**

In this note, we will investigate the class number of quadratic forms aX? +by/nXY +cY? from the algorithmic
point of view. In particular, we shall construct the reduction theory for positive definite forms. This subject
could be thought of as a generalization of the theory that has been important since the age of Gauss [DA].
(Keywords: Quadratic Forms, Reduction Theory, Class Number Formula)
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1 import math
2 import sympy
3 def negative_coprime_n(D,n):

4 list =[]
5 m = int(math.sqrt(-D/(4-n))
6 for i in range(m+1):
7 if (nxi**2-D)%4==0:
8 ac = int ((n*ix**2-D)/4)
9 a = sympy.divisors(ac)
10 for j in range(len(a)):
11 c = int(ac/aljl)
12 if math.gcd(math.gcd(aljl,i),c) == 1:
13 if ¢ > aljl:
14 if (aljl >= i) and (i > -al[jl):
15 list.append([a[jl,i,c])
16 if (al[jl >= -i) and (-1 > -a[jl) and
(i'=0):
17 list.append([a[jl,i,c])
18 elif c == aljl:
19 if alj] >= i:
20 list.append([alj],i,c])
21 if len(list)!=0:
22 return len(list)
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Measurement of Deceleration Coefficient in a Simple Experimental
System with One Wheel and One Axis part 5
—Noise suppression intended for the proper construction of measurement
system —

Shunsuke FUJIT*

Intended for generating the proper pulse for rotating wheel motion, some experimental settings? are modified. One
trial is making single slit narrower for laser light making widespread spot on the encoder. And other trial is introducing
diffraction grating. Use of both techniques works well. For further development, new encoding plate with narrower slit
(from 60 slits (old) to 90 slits (new)) is made.

The experiment shows that deceleration (kinetic friction) coefficients depends on its initial (radial) velocity, whose
kinetic friction read from velocity-time graph looks different from one expected from the usual Coulomb-Amonton’s
law for longer time measurement.

(Keywords: kinetic friction, encoder, photo IC, diffraction grating)
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Simulation of the Equalization Technique of Losses Generated at Power
Devices Focusing on the Zero-sequence Voltage and the Balance of DC
Capacitors

Hideki AYANO*, Yuri KIMURA*

In PM motors, a large DC current flows at a zero-speed and high-torque condition. In this case, the specific switching
devices in inverter systems generate an electrical loss and the heat generation is locally concentrated. This paper shows
the simulation results of the proposed technique focusing on the amount of zero-sequence voltage applied and the DC
capacitor balance. In particular, the maximum temperature in the specific switching devices can be reduced by about 20%
compared to the conventional method in all motor magnetic pole position.

(Keywords: zero-sequence voltage, inverter, PM motor, thermal concentration, DC capacitor balance)
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Research on Transparency Improvement of SiC Thin Film
for Optical Waveguide

Hiroyuki NIKKUNI*, Hiroshi ITO*, Yoshio KAWAMATA*

The transparency of the SiC thin film deposited by the sputtering method for optical waveguide was improved. These
SiC thin films indicated the poor transparency, because these films have amorphous structure and have low bandgap
width. The annealing treatment and the heating film deposition were carried out in order to increase the transparency of
the SiC thin films. These experimental results showed the transmissivity and the optical bandgap of the SiC film
increased with a rise in the annealing temperature and the heating temperature. The refractive index of the SiC film
decreased as those two kinds of temperature increased.

(Keywords: SiC thin film, optical waveguide, transparency)
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Etching Characteristics and Deposition of Silicon Nitride Thin Films
Prepared by Reactive Sputtering Method

Hiroshi ITO*, Yoshio KAWAMATA*

In this paper, optimal conditions of SiN film prepared by reactive sputtering method used for protection film of KOH etching were

discussed. It was shown that SiN film prepared at deposition conditions, such as the fraction of nitrogen gas pressure, 50% and the

substrate bias, RF 20W denoted good protection characteristics. BHF and KOH etching rate of sputtered SiN film were obtained. It

was confirmed that SiN film stress is relaxing and there is no pinhole after the KOH etching by the structure of SiN/SiO2 two-layer.

From these results, it was expected that the fabrication process of SiN protection film would be applicable for several MEMS sensor

devices.

(Keywords: silicon nitride, KOH etching, reactive sputtering, protection film)
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Application of video-learning materials
for preparing fundamental experiments

Takahisa ICHINOHE®, Takenori NITTA™

We made the video-learning materials for the prior learning that compiled an experimental summary and instructions for
one of the experiment themes for the purpose of cultivating independent intellectual mind. We studied effects of the prior
learning in the experiment theme by analyzing the student questionnaires after the class. According to the analyses of the
questionnaires, it is considered that students who thought about a phenomenon deeply and who were interested in this
theme increased because they caught the instructions in advance by watching video-learning materials. Many students
gave us a proposal for the photographing techniques and image quality through the questionnaires. They gave us various
constructive improvement suggestions in the viewpoint like contemporary student seeing various media systems. How to
make video-learning materials can become a key of the important element to cause students' motivations.

(Keywords: independent intellectual mind, the prior learning, video-learning materials)
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A study on augmented mobile multihop networks
for real-time big data

TANAKA Akira *, IWATA Seiryu*, KINOSHITA Kazuto*,
KUDO Satsuki*, SAKAMOTO Junichiro*, SADA Ayatoshi*,
NISHIMURA Kento*, MASUKO Kaito*, YAMAKAWA Ryo*

Mobile microcomputers are easily obtainable recently. These devices can continually send various personal and
industrial messages including environmental sensing data, logistic information, vehicle and person’s location, scientific
observations everywhere, that are now open to the public as big data. We information communication laboratory
(Tanaka lab.) have focused on real-time sensing data for disaster prevention, industrial and daily activities, researching a
meshed real-time big data network system so as to gather and analyze such big data. In this article, we describe recent
progresses of our developed heterogeneous mobile multihop mesh networks.  Multihop linked group drones augmented
by image-recognition and mutual position detection. Mesh networks that have abilities to repair their routing
automatically, and can integrate all terminal memories into one shared memory on FPGA. Multihop terminals predict
network congestion and make rerouting optimally. Mesh network emulator helps us to verify how routing systems
functions. Distributed multimedia databases are implemented in Android terminals. In addition, we have designed
internet and programming education system.

(Keywords: mobile multihop communications, big data, shared memory, group drone control, FPGA, programming

education)
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elementary students
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Study on materials for in situ purification and solidification
of soils contaminated with heavy metals

Ryo SHOJI*, Hikari MIYAMURA¥*,
Minoru TAGAMI**, Kouichiro KUMASHIRO**

Soil stabilization technology which in-situ purifies and solidifies soils contaminated with harmful substances has been
desired. The objective materials of this study is to demonstrate the possibility for in-situ stabilization of contaminated
soils by using soil purification and solidification. The purification performance for lead, arsenic and hexavalent chromium
eluted from contaminated soils was evaluated with and without the addition of purified and solidified materials. The
purification agent alone was not effective for arsenic and hexavalent chromium pollution, but was effective for lead
pollution. With only the solidifying material, lead was insolubilized. For arsenic and hexavalent chromium, the amount
of elution decreased when was added. Lead, arsenic, and hexavalent chromium were insolubilized when a cleaning agent
and a solidifying material were used in combination.

(Keywords: lead, arsenic, hexavalent chromium, in situ treatment, contaminated soil)
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BATIE, BEAIRINEICS U T o o AR H A
D U=, B bR A 100 kg/m?, 150 kg/m*HsiN
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ENDIEMER R EIZ L > TAZ v 038k En
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Practical use and Operation of Social Implementation Education Lab in the
Collaboration-Commons

Takenori NITTA*, Gen-ichirou NAKAMURA*, Takumi MUKOUGAWA*, Yoshimi NAGAI*,
Tsukasa FURUYA*, Machiko NAGAYOSHI*,

In 2019, Collaboration Commons was established as an industry-academia-government collaboration facility open to
the neighbour community. The multipurpose work shop using two booths in the facility was operated and named as
"Hazamaru Kobo". Various kinds of equipments and tools of were implemented, the workshop and the rules were
established. The faculties, technical staffs and students some made improvements so that they could use them safely. The
workshop have been utilized by many technical staffs and students who have beforehand taken the course to use the
workshop safety, it can therefore be said once again that strong interests in manufacturing are digged up from the KOSEN
students. Although some points to be improved are still remained, can we are studying how to respond to the future
KOSEN education especially to the “Social Implementation Education”. And also how to develop the workshop that can
widely be unilized among the neighbour social.

(Keywords: Social Implementation Education, Collaboration-Commons, "Hazamaru Kobo")
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