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I researched the relationships between the times of skids and coefficients of friction and also
between coefficients of kinetic and static friction. I measured skids of paper on the Aluminium
slopes by image analysis and calulated the coefficients of friction. As results, first, coefficients
of friction change by the times of skids, but I didn’t find regularity. Second, a weak positive
correlation between the coefficients of kinetic and static friction was shown. The first result may
mean the coefficients change long periodically. And I need to use and throw away the paper every skid
when I measure the movements under valuable conditions. I'd like to increase the number of data to
study the relationships more clearly
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Our motivation is to realize the safe landing of a probe on various planets and collect soil to investigate the
origin of life. We have considered whether there is any shock-absorbing material for the safe landing without
damaging a landing vehicle. The landing conditions require dropping a one—hundred kilograms probe from a height of
twenty meters and selecting an absorbing material that can reduce the rebound initial speed to 0.03m/s or less

Through the experiment, we found the shock absorber made of aluminum could suppress the impact, compared to other
substances. Based on the result, we consider that much potential energy would be consumed by using destructive
energy. Ultimately, we found out that it might be the best way to consume more energy when the shock absorber
itself transforms from an ordinary shape to a broken shape, which also leads to a reduction of bouncing back from
the ground.
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% A |k JU|I need a solute! But how? ~The wonderful works of silicone membranes~
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This study aims to elucidate the properties of silicone rubber (poly(dimethylsiloxane)) as a membrane. Silicone
rubber possesses a nanoscale networked molecular structure and elasticity. Consequently, when utilized as a
membrane, it is expected to exhibit the following properties: (1) the ability to function as a nanoscale separation
%g . |[membrane without requiring special processing, and (2) the ability to control the permeability of substances by

H |varying the degree of membrane elongation. At the current experiment, it has been observed that the silicone rubber
membrane is permeable to methanol, ethanol, and toluene, but not to salts such as NaCl, sugars, propanol, or
phenol. Based on these results, we hypothesize that factors such as hydration and membrane swelling are influencing
permeability, and further investigations are underway to verify this hypothesis
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Because oil often accidentally gets on paper in daily life, I looked into how to
remove it. It seems that organic solvents work well, so I compared about ten types
and decided to test acetone and hexane, which worked best. Right now, a 1:1
mixture seems most effective, and I plan to do a more detailed analysis.
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Conditions for brewing caffeine—free black tea that increases the theannie
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Previous studies have found that contribute to reduced caffeine content (Iguchi, Okamoto, Fukushima, 2020), but
the amount of theanine, which contributes to flavor, was not known , so I tried to find conditions that are both
caffeine—free and high in theanine. I experimented by brewing tea at different extraction times and temperatures
and measuring the extracts by HPLC. As theanine was considered to be detected as catechins by HPLC, the amounts of
catechins and caffeine were compared. Results showed that the conditions were met when the temperature was low and
the extraction time was between 10 and 60 minutes. However, although the conditions were met, the overall
extraction volume was lower than in the 3-minute extraction with water at 100 °C, so increasing the extraction
volume is a future challenge
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Extracting fibers from discarded plant matter
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Considering concern about oil depletion, new non—petroleum—based materials are
needed as alternatives to synthetic fibers for clothing. The objective of this
study is to separate fibers from discarded parts of plants. I have prototyped
yarns from fibers extracted through fermentation treatment from plants such as
Kudzu (arrowroot) and Fuji(wisteria). As next step, the properties of each fiber
extracted from several types of plants and the yarns will be examined for further
discussion. I also consider to attempt weaving cloth with the samples of yarns
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Science of contrarian
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~The identification of there being any contrarian action in collective behavior~
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A contrarian, an individual who makes a decision opposite to the one of the majority, is a groundbreaking subject
to know how animals, especially those with social behaviors as a group, resolve a dilemma of collective behavior
This research leads to further understanding of the behavioral patterns of contrarian and the triggers behind them—
a focus also shared with the field of contrarian biology, established in Japan in 2023. In this study, fruit flies
are exposed to looming stimuli in order to examine and identify the conditions under which a contrarian individual
emerges within a group. The results so far suggest that, in a group exceeding a certain population size, there is
likely to be at least one contrarian when responding to a looming stimulus
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Carcinogenic Potential of Aspartame
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Aspartame, a widely used artificial sweetener, has been the subject of extensive debate regarding its safety, with recent risk
assessments raising concerns about its potential role in cancer development. This study investigates how aspartame exposure affects
metabolites and gene expression in HepG2 cells, integrating data to identify significant changes in metabolic pathways and epigenetic
regulation that may contribute to cancer development. The findings highlight the upregulation of metabolic pathways associated with
carcinogenesis, including cancer metabolism and action of oncometabolites, and the suppression of tumor-suppressing regulatory
mechanisms, such as TP53 activity and DNA repair. Furthermore, this study identifies significant changes to epigenetic regulation
suggesting epigenetic modifications to be a possible mechanism for cancer development. These findings underscore a complex mechanism by
which aspartame may contribute to carcinogenesis, highlighting the need to reexamine the broader implications of aspartame’s
carcinogenic potential
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Effects on the germination of Glycine max by the use of Superabsorbent polymer in
the desert
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When I examined previous research, the effect of Superabsorbent polymer (Referred to as SAP) addition was
different depending on the plant species, promoting growth and inhibiting. Therefore, I studied the optimal amount
of SAP added for the germination of Glycine max in the desert and how to use it. In addition, the cultivation
environment was based on the temperature, sunshine duration, and precipitation in the desert (dry and semi-dry
areas). In a dry environment, it did not germinate regardless of the presence or absence of SAP. Even in a semi—dry
environment, it did not germinate in the absence of SAP. If it was added, if it was too much, it would rot and not
germinate, but if it was an appropriate amount, it would have sprouted. In addition, it was found that mixing sand
and SAP is more useful for germination than adding SAP and seeds to the planting hole
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as probiotics used as alternative drugs confronting infectious disease, however, butyric acid

useful probiotics but little—known in any part of the world. To discover a new bacteria species
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Fake news is a rapidly expanding issue in this information society with the evolution of the world wide web and
social media. However, the classification of a text as misinformation or disinformation is a challenging task, even
for a human domain expert. In this work, we compared and evaluated the best algorithms and features for fake news
detection using a variety of machine learning techniques. We used term frequency-inverse document frequency (TF-
IDF) to extract features, and applied ten different machine learning methods, including Naive Bayes, Logistic
Regression and SGDClassifier. Obtained results indicate that Voting Classifier achieved an accuracy of about 98%,
making it the most effective model in our experiments
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