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Case study on Quantum Chemical Calculation Software “QURI” Using Quantum Algorithms
in Undergraduate Lectures and its Educational Effects (' Graduate School of Pure and Applied
Sciences, University of Tsukuba, *QunaSys Inc.) O Toru Matsui,' Shunya Onishi,”> Shota
Takamuku®

In recent years, human resource development has emerged as an urgent issue in the rapidly
advancing field of quantum technology. Among these advancements, quantum computers have
gained attention as the next-generation computing paradigm leveraging quantum technology.
One of the most promising applications is in the field of chemistry. On the contrary, the
utilization of quantum technology is inadequate in this field due to (1) students' limited
familiarity with quantum computers, and (2) a scarcity of experts (mentors) capable of bridging
both chemistry and quantum computing. Among such circumstance, software called “QURI”
has been developed, enabling simplified execution of quantum chemical computations through
a graphical user interface (GUI).

This study aims to present findings and discussions regarding the impact of using our
developed materials, including QURI, in lectures on students' interest and understanding in the
quantum technology. Specifically, we investigated the educational effect among undergraduate
students majoring in chemistry (in four universities such as University of Tsukuba) regarding
their shifting awareness and levels of interest in quantum computation before and after lectures
using QURI. The results indicated a noticeable improvement in awareness and interest
regarding quantum technology. These results were consistent across lectures conducted at all
educational institutes.

Keywords : Quantum Computer; Quantum Chemical Calculation,; Case Study
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Development of an experimental device that generates Chladni figures similar to atomic
orbitals (Okayama University of Science) OShuichi Takahara

Atomic orbitals are presented as solutions of the Schrodinger equation, but it is difficult for
beginners to understand that atomic orbitals represent the shape of electron waves. The cross
section of the atomic orbitals resembles the vibration patterns of a disk with a fixed
circumference. Therefore, in order to increase interest in atomic orbitals and deepen
understanding of orbital shapes, a device for demonstration experiments was developed that
can generate Chladni figures similar to various types of atomic orbitals.

Keywords : Atomic Orbital, Chladni Figures, Experimental Device

JRFHEILY 2 LT ¢ U —HRADORE L TIRRINDD, HIFEIT & > TR
HIENEHOFBRER L TND EW) Z & 2BFET 2 2 L1388 L, R fE oW
mEM B 2 B E U7 PR OISR &2 — AZFEEL L T\ b, & 2T, JRf-#aE~0 Bk
ZMAE L, $E OIBR~DOBRZIED 512012, B U@l L7227 7 R=XE4%
AR T DI R EBRERE AR L, ZOBEEIXER 36cm OAT L AR L
—HZ 40DV X vy FXFTHXZ, P —D FICHIEHRICHER SN A — T —% BN
DTH5, bb—0 LIZBEOR Z N RICA Y= —0 b E 2 T2 & T, IKH)
DEICEENEE > T T R=KENEKT D, b L — Ok EE b O E 2 K73
Llbiz, RIEORBED S, BEBCAY = —DNEEZEZXDHZ EIZE>T, T
U RT 2 KO 7epkx IR FRLEICEEI L2 2 7 F=[BEERT 52 LN TE
oo BRBIZIE, RILPPIROEI %2 OKE (2s B, 3s &) [ %58 5 EAROHi
ZHLOKE Bd A, 48 BXOohbsong 7Yy RO Gp B, 4d L, 5f
B REBLITE, o, BERENEL 25 EHOBBHEMT 5 2 L bR T,

2s MIKE (257 Hz)  3s WUXE (526 Hz) 3p B[XJEZ (359 Hz)

AfRIXIE (248 Hz) SEAIXIE (588 Hz)

3d AU (178 Hz)  4d AUXE (462 Hz)

© The Chemical Society of Japan - A1456-2am-02 -



A1456-2am-03 AZ(b2a B1045SE2 (2024)

+ LTIy P ERBREH OB | RRBEOEFIRIEE LR
EHE

(RIRBER '+ RIRZE RN 2« r = 24k ) OME i ' - AFS &
- APl B IS MET D - 2 i T B0 KRR 2 - Andrew Gung?
Development of Teaching Materials for On-Demand Chemical Experiments; handling of
laboratory wares and survey about comprehension of the fundamental experimentation (!
Faculty of Education, Osaka Kyoiku University,* Hirano Elementary School attached to Osaka
Kyoiku University, > KENIS LIMITED) O Masatsugu Taneda,'! Kousuke Kimura,! Riko
Kamino,' Yukako Shimada,' Noriko Asaka,' Ryutaro Sakaguchi,”> Andrew Gung?

Due to the influence of COVID-19, the GIGA school program has accelerated and then
internet environment at elementary school and junior high school is improved. Recently
demand has been growing for teaching materials that can be used online and/or on-demand.
We have developed educational materials for chemical experiments to use online and/or on-
demand classes at post-corona. We have already used the educational materials in some online
and on-demand lectures at the university of education. In the experiments, safety labwares
made from plastic were used. The advantages for the online experiments are detail instruction
and handling students at an unpredictable accident. Although on-demand experiments must be
carried out on own responsibility, the course can be taken when it is convenient for students.
Thus, it will be a useful tool for teachers, who don’t have enough time to learn, to obtain
knowledge and skills they need.

In this work, we supply on-demand chemical experiments, which include fundamental
experiments for learn handling of laboratory wares. Undergraduate students majoring in
educational science took the on-demand experimental lecture and we survey their
understanding for the fundamental knowledge about handling laboratory wares.

Keywords : on-demand Chemical experiments; training of teachers; primary education; ICT
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Upcycling of onion: green-color dyeing to feel coordinate bond (' Center for Liberal Arts and
Sciences, Ashikaga University) ODaisuke Kajiya'

Onion skins can be used to dye cloth green. To dye it green, students need to add alum. The
aluminum ion contained in alum is not a transition element, so it does not seem to be the green
color due to the d-metal complex. Here, we will report on an activity of chemistry education in
which first-year undergraduate students of non-science majors experience the dyeing
experiments to strengthen the learning about coordinate bonds, coordination complex, and
acid-bases.

Keywords : General, Demonstrations, Materials Science, Colors, Light

PR OYE CTRINAE B 2 U Db EBRIELZHRENZLET, HRE LT, O
0 DB FMEY) & N T BORGL O TIE—RIZ, SO BLZ T OIIES TlEdH Y A,
HEADGEIIRA 7B THRETH D, O IIH 2 ITEDOIELZ HW S L A[RET
HY, HELHEOEERD LHAOICAZDZ LMD, FTAGMEEGIZYLD, KRIZ
WEMETFEEDT D LV oT2 2 B TREICED DFEBRP IS AN TNE
7T

—F, RERQTOHEOKY FEGREKE L THWD &, one pot THi ZkkAIZ T D
HZENTEET, FAICEDDAEDICIEI a RNV EMZZVLERHY £, 23
INAACEENDT NI =Y LA FTNLER LR TIEH Y AL d BEIERT
DRI TITR I E H TT, ZOYRAFERE IR FHBIO KT 1 FAENER L7220
SEMIAE S, SR, BIEROFOERILT 2(LFBEEER 2R EN - LET, ERoO
FRUE, 1) OB RICHE 0D LT, AN ED LW EIME, 2) Réfk
I ERBRICH  RERYA /7 RRWATRENME, 3) FRCYRD AT LT 7 LR
PPl 5 &R~ L, 4) KEKRSCEE KFE 2 EREAm %2 @7 < Lkl
K5, 5) ERZEL, HEOARTHL I NVETF v L APA T OB, Ban
pH CEALT BT v hv T =& APYA U OBNIFES 2B T,

LT, BO(EFEEBROL - —2ELTHY £9, i !, Ka2 F
Kl w7 7md HES, HRCET <AL LENRICH S, AENTkkaoER
EHETHRETT,

1) D. Kajiya, J. Chem. Educ. 2020, 97, 154. 2) J. Chem. Educ. 2020, 97, 4084. 3) J. Chem. Educ. 2021,
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Development of Experimental Methods to Realize the Bioconcentration of Arsenic
(Faculty of Education, Hirosaki University) O Yukiyasu Chounan, Tomohiro Sugiyama

Arsenic in seawater is known to bioconcentrate in seaweeds. We developed the experimental
methods to realize this bioconcentration of arsenic. As a method, we found experimental
conditions under which arsenic can be detected from marine product samples using a
commercially available measurement set for geological and water quality research. As a result,
we succeeded in quantitative detection of arsenic from hijiki. A Comparisons were also made
with arsenic concentrations in other marine products and in various regions.

Keywords : Arsenic; Bioconcentration, Seaweed, Hijiki; Environmental Education
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Classroom Practice on the Use of Ammonia as an Energy Resource
('Graduate School of Regional Studies, Hirosaki University, *Faculty of Education,
Hirosaki University)OShun Sugie,' Yuma Teraguchi,” Yukiyasu Chounan®

In Japan, energy is needed to replace inefficient resources such as coal in order to realize a
carbon-recycling society. In this context, we have focused on "ammonia" as a new energy
resource. Ammonia is not only combustible, but also has a higher boiling point than other gases,
and its potential as a resource is expanding because it can generate hydrogen through thermal
decomposition. Since ammonia is used as fuel for ships, this research was conducted at a
fisheries high school.

In the class practice, students learned why ammonia fuel will be used for thermal power
generation and ships in the future, and why ammonia is an alternative fuel due to its carbon
dioxide emissions, hydrogen carrier, and other characteristics. In addition, "ammonia
combustion" and "ammonia condensation" were conducted to confirm the characteristics of
ammonia as a fuel. In "ammonia combustion," combustion was confirmed by mixing ammonia
and oxygen, and the amounts of carbon dioxide and nitrogen oxides produced by the
combustion were confirmed by the reaction of a measuring instrument and reagents. In
"ammonia condensation,” we confirmed that ammonia can be transported easily unlike other
gaseous fuels by comparing condensation temperatures.

Keywords : Science Teaching Material; Ammonia; Combustion experiments, Energy
Education; Classroom Practice
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Establishment and practical example of Center for STEAM education in Yamagata University
(‘Education for STEAM Education, Yamagata University, *Faculty of Science, Yamagata
University) O Akane Adachi,' Yasunao Kuriyama?

Yamagata University established the “Center for STEAM Education (YU STEAM)” in
April 2022. The center engaged in activities to deliver “diverse knowledge (STEAM education)”
to children in Yamagata Prefecture (Figure 1). We plan and operate programs that enable all
children in Yamagata Prefecture to enjoy rich learning without regional handicaps, improve
their divergent thinking and program solution skills, and acquire the ability to survive in the
future. Utilizing the unique knowledge and technology in Yamagata University, we not only
organize interest-exploring type events, but also support inquiry-based learning in schools. We
are also constructing the system to improve abilities of university students and active teachers.
In this report, we give some information on the position of our center within the prefecture and
specific examples of our efforts for children.

Keywords : STEAM Education;, STEM Education; Inquiry-based learning; Chemistry
education
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