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≔≑ᄂᆮႸ‒

࠺ࢁࡔࡢࡿࢀࡉฟࡳ⏕࡚ࡋ࠺ࡼࡢయ୍ࡣࡉ㈼ࡢ≀ࡁ⏕

ࣜࢠ௦ྂࠊࡣࡳࡃࡋࡢ⌮ሗฎࡢ᭷≉࣒ࢸࢫࢩ㸽 ⏕

ࡋဨື⥲ࢆᏛၥࡢ௦ࡢࡑࠊ࡛ࡲࡿ⮳᪥ࡽ௦ࣕࢩ

࡚㐃⥥ၥࡓࡁ࡚ࢀࡉ┤࠸ၥ㢟࡛ࡇࡴ⤌ࡾྲྀࢀࡇࠋࡿ࠶

࠶࡛ࡿࡵ῝ࢆゎ⌮ࡢࡢࡶࡢࡑே㛫ࠊ࡚ࡋᇶ♏Ꮫၥࠊࡣ

ࠊࡤࢀࡁ࡛ࡀࡇࡿ࠼ᤊࢆ᪉ἲࡢ⌮ሗฎ࠸ࡋࡽ≀⏕ࠋ࠺ࢁ

ே㛫ࡢࡳࡌ࡞Ⰻ࠸▱⬟ᶵᲔࡢタィᛂ⏝ࡶᮇᚅ࡛ࠋࡿࡁ 

 ᡃࠊࡣࠎ⣽⬊ࢆື⾜ࡢ࡞ᑐ㇟ࡢ≀⏕ࠊ࡚ࡋሗฎ⌮

⬟ຊࡢ㧗ࢆࡉᐇ㦂ࡾࡼホ౯ࢲࢆࡳࡃࡋࡢࡑࡽࡉࠊࡋ

ࢆయไ࡞༢⣧ࠋࡍᣦ┠ࢆࡇࡿࡍゎ᫂ࡽほⅬࡢࢫࢡ࣑ࢼ

άࠊ࡚ࣔࡋ ࠊ࠺࠸ࡿࡍゎ⌮ࢆື⾜≀⏕ࡽ㐠ືἲ๎ࡢࣀ

ࠊࡵࡓࡢࡑࠋࡿ࠸࡚ࡋᚿྥࢆཎⅬࡢ⌮ሗฎ⏕ࡤࢃ࠸

⌮ㄽࡸᐇ㦂ࢻ࣮ࣝࣇࡧࡽ࡞ㄪᰝࡓࡲࠊࢆ⏕⛉Ꮫᩘࡸ

≀⛉Ꮫࡧࡼ࠾ሗ⛉Ꮫࢆά⏝ࠋࡿࡍ 

 ලయⓗࡣ 8 ⏕⬊༢⣽(1)ࠋࡿ࠸࡚ࡆᥖࢆ࣐࣮ࢸ✲◊ࡢࡘ

(2)ࠊ᥈ồࡢ࣒ࢬࣜࢦࣝᇶᮏࡢ▱⏕ࡿࡓ࠸ࢺࣄࡽ≀

⏕యࡢ࣒ࢸࢫࢩ⏝⏝㐺ᛂ๎ࡽㄞࡳゎࡃᙧ≧ᶵ⬟᭱ࡢ

㐺(3)ࠊ༢⣽⬊⏕≀ື⾜ࡢሗฎ⌮㐣⛬ྍࡢどᢏ⾡ࡢ

㛤Ⓨࡢື⾜≀⏕(4)ࠊከᵝᛶᰂ㌾ᛶࢆᢸࡢࢫࢡ࣑ࢼࢲ࠺

ゎ᫂(5)ࠊ㏺⾜㐠ື୍ࡢ⯡ຊᏛࡢࡑไᚚᶵᵓࡢゎ᫂(6)ࠊ⬇

Ⓨ⏕ࡢᙧែᙧᡂࡿࡅ࠾⣽⬊㞟ᅋࡢຊᏛゎᯒ(7)ࠊ⏕యࡢ⚄

⤒⣔㌟యࡢ┦స⏝㛵ࡿࡍ㐍ⓗ᳨ウ(8)ࠊ⦰ᛶࣥࢱ

 ࠋ⣽⬊㐠ືࡃゎࡳㄞࡽ࣮ࢪࣟ࢜ࣞࡢ㉁ࢡࣃ

 

≕≑ᄂᆮௐ‒

(a) ⢓⳦ࡢ⏝⏝๎ࡓࡗࡽ࡞ᙧ≧᭱㐺タィἲ᳨ࡢウ 

࠸࡚ࡋ᭷ࢆᶵ⬟ᛶࡓࢀඃࡣ≀ᵓ㐀ࡿࡃࡘࡢ࣒ࢸࢫࢩ≀⏕ 

ࡢࡀᵓ㐀࡞ᶵ⬟ⓗ࡞࠺ࡼࡢࡑࠋࡿࢀࡉᣦࡤࡋࡤࡋࡿ

῝㸪⯆ࡣࡿ࠸࡚ࢀࡉタィ࡚ࡗࡼ࣒ࢬࣜࢦࣝ࡞࠺ࡼ

┿࠺࠸ࣜࢥ࣍ࢪࣔ⳦㸪┿ṇ⢓ࡣ࡛✲◊ᮏࠋࡿ࠶ၥ㢟࡛࠸

᰾༢⣽⬊⏕≀ࡿࡃࡘࡀ㍺㏦ࡢࢡ࣮࣡ࢺࢵࢿタィ᪉ἲࣥࣄ

㸪ࡣᚩ≉ࡿࡓ᭱ࠋࡓࡋウ᳨ࢆタィ᪉ἲࡢ≀ᵓ㐀ࡓᚓࢆࢺ

ࡉᙅࡣ㒊ศ࠸࡞࡛࠺ࡑ㸪ࢀࡉᙉࡣ㒊ศࡿࢀࢃࡃࡼࠕ

㐠ືつࡢࡇࠋࡿ࠶࡛ࠖ๎⏝⏝ࠕࡿࡺࢃ࠸㸪࠺࠸ࠖࡿࢀ

ࡇࡿࡍ⏝సศᩓⓗࡘᒁ㒊࡛⮬ᚊⓗࡢ࣒ࢸࢫࢩࡀ๎

ࡣࡎࡲࠋࡓࢀࡉ⌧ᐇࡀ㐺ᛶ᭱ࡢ✀ࡿ࠶࡚ࡋ㸪య࡚ࡗࡼ

㇟⌧ඹⓎᒎࡢ⏫⥙㏻࡚ࡋࡢ㸪ὶ㔞ᙉ๎ࡵࡌ

ࡿࡅ࠾⭣㦵ࢺࣄ࡚࠼ኚࢆ㢟ᮦ≀ᵓ㐀㸪ḟࡋウ᳨ࢆ

ࡋ㢟࡞㸪༢⣧ࡕࡢࡢࡑࠋࡓࡋウ᳨ࢆ㇟⌧ࢢࣥࣜࢹࣔࣜ

࡚∦ᣢᱱࣥࢨࢹࡢ⏝⏝๎ࢆ㐺⏝ࢀࠕࠋࡓࡋ

ຍࡌࡉ㛵ᩘᙧ㸦ࡿࡵᐃࢆࠖࡿࢀࡉᙉࢀࡿࢀࢃ

ῶ㸧࡚ࡗࡼ㸪ከᵝࡘࡶࢆ࣮ࢪ࣏ࣟࢺ࡞ᙧ≧ࡳ⏕ࡀฟࢀࡉ

ࡅࡘࢆࡾ㸪೫࡚ࡋࡃ࡞ᵝ୍࡛࡚࠼࠶ࢆ㸪ึᮇ≧ែࡓࡲࠋࡓ

せࡢࡘࡽࢀࡇࠋࡓࡌ⏕ࡀࡉ㸪ከᵝࡶ࡚ࡗࡼࡇࡃ࠾࡚

ᅉ࡛ᙧ≧ࢆㄪᩚ࡛ࡣࡇࡿࡁタィࡢ❧ሙࡿࡍࡽ㒔ྜࡀ

ࡋ㆟ㄽ࡚࠸ࡘᛶ⬟ྍࡢ㐺ἲ᭱ࡢࡇࠋࡿࢀࢃᛮ࠸ࡼ

 ࠋࡓ

1)ྜྷཎ ୍モ䚸୰ᇉ ಇஅ : 䛂⢓⳦䛾⏝⏝㐺ᛂ⬟䛻ೌ䛳䛯ᙧ≧

᭱㐺タィἲ䛾᳨ウ䛃䚸ᅵᮌᏛㄽᩥ㞟 A2䠄ᛂ⏝ຊᏛ䠅䚸72(2) : 

l.3-l.11 (2016). 

 

(b) ⢓⳦ࡢ㍺㏦ᩘ⌮⏕ࡢࢡ࣮࣡ࢺࢵࢿ⌮ 

ᙧᡂࡢࢡ࣮࣡ࢺࢵࢿࡢ⟶࡞࠺ࡼࡢ࡞⬦ᨭࡢࡥࡗⴥࡸ⟶⾑

⋠ຠ࡛ࡲࠎ㝮ࢆᰤ㣴ࡽ࡞ࡐ࡞ࠋࡿ࠶㔜せ࡛࡚ࡗ≀⏕ࡣ

࠶࡛ࡽ࠸࡞ࡽ࡞ࡤࢀࡅ࡞ࡋᅇࢆ≀ᗫ⪂ࡓࡲࡋศ㓄ࡃࡼ

ࡢࡶࡿ࠸࡚ࡗࡲỴ㑇ఏⓗࡣࢡ࣮࣡ࢺࢵࢿࡢ⟶ࡢࡇࠋࡿ

ኚࣝࣈࢩ࢟ࣞࣇ࡚ࡏࢃྜἣ≦ࡢሙࡢࡑࠊࡣࡾࡼ࠺࠸

ࢀࡉ࣮ࣝࣟࢺࣥࢥࡀᙧᡂࡢࡑ࡚ࡗࡼఱࠊࡾ࠶࡛ࡢࡶࡿࡍ

 ࠋࡿ࠶࡛ࡲࡲࡢㅦࡔᮍࡣࡢࡿ࠸࡚

 ᡃࡢࡇࠎၥ㢟ᑐࠊ࡚ࡋᐇ㦂⌮ㄽࡢ୧᪉࣮ࣟࣉࡽ

ࣜࢥ࣍ࢪࣔ⳦ṇ⢓┿ࡿ࠶⣔࡛ࣝࢹࣔ࡞⏝᭷ࠊࡵࡓࡿࡍࢳ

⣙୍᪥ࠊࡣⅬࡢ᭱ࡢࡑࠋࡓࡋ┠ὀࢡ࣮࣡ࢺࢵࢿ⟶ࡢ

࡛」㞧ࢆࢡ࣮࣡ࢺࢵࢿ⟶࡞సࠋࡿ࠶࡛ࡇࡿࡆୖࡾ⢓⳦ࣔ

ീ⏬ࡢࡵࡓࡿࡍゎᯒࢆᗄఱᏛࡢࢡ࣮࣡ࢺࢵࢿ⟶ࡢࣜࢥ࣍ࢪ

ฎ⌮ࢆ࢚࢘ࢺࣇࢯ㛤Ⓨࡿ࠶ࠋࡓࡋ≉ᐃᙧ≧ࡢ㛢㙐✵㛫

ࡋホ౯ࢆ⬟㏦ᛶ㍺ࡢࢡ࣮ࢺࢵࢿ⟶ࡿࡁ࡛ࡁࡿࡍฟ⬺ࡽ

ࢲࣥࢥࡢ⟶ࡾࡼࡉ㛗ࡉኴ࡚ࡋ௬ᐃࢆὶࣘࢬ࣏ࠋࡓ

࡚ࡋᐃ㔞‽ᇶࢆⅬ࡛ฟཱྀⅬࡢព௵ࡢ㛫✵ࢆࢸࣅࢸࢡ

➼㧗⥺ᅗࢆᥥࠋࡓ࠸⢓⳦ࠊࡣࢡ࣮࣡ࢺࢵࢿ⟶ࡢ✵㛫ᙧ≧

⟶⾑ࠋࡓࡗࢃࡀࡇࡿࡍ᭷ࢆ⬟㏦ᛶ㍺࡞ຠ⋡ⓗ࡚ࡏࢃྜ

ࠊࡾ࡞ࡽ᫂ࡶࡇࡿࡍ❧ᡂࡀ๎࣮࣐ࣞࡿࢀࡽ▱࡛࡞

⏕≀㍺㏦⣔୍⯡ࡢඹ㏻ᛶࡶ࡛ୖࡿࡍ✲◊ࢆ⯆῝࡚ࡗ࡞ࡃ

 ࠋࡓࡁ

ࡇࡢ㓄⟶つ๎㸦✵㛫ࡢࢡ࣮࣡ࢺࢵࢿ㏦㍺ࡢ⳦⢓ࡽࡉ 

㍺ࡢ⳦⢓ࠋࡓㄪ࡚࠸ࡘᛶ㉁㸧࠺࠸ࡿࡍタᩜࢆ⟶

㏦⟶ࠊࡣ⣽㛗ࢢࢨࢢࢪ࠸㏻㊰ࢆఙࡿࡧࠊ᭤ࡾࡀゅ࡛ࣥ

ࡃ㈏ࢆ㏻㊰࡛ࡇࡿࡍ࠺ࡑࠋࡿࡁ࡛࠺ࡼࡿࡒ࡞ࢆࢫ࣮ࢥ

⟶㊰ࡢ㛗ࡾ࡞ࡃ▷ࡀࡉ㍺㏦ຠ⋡ࡢࡇࠋࡿࡍ᪼ୖࡶ⟶㊰ࢥࡢ

ὶࡢὶ㔞ᙉ๎㸦⟶ෆࡿ࠸࡚ࢀࡽ▱࡛ࡲࢀࡇࠊࡣࡾྲྀࢫ࣮

ࡿࡼ㐺ᛂᛶ㸧࠺࠸ࡿࡍኚࡀᚄ⟶࡚ࡋ౫Ꮡࡉᙉࢀ

⟶ࠊ࡛ࡇࡿࡶ✚ぢࡾࡼ⌮ീฎ⏬ࢆ᪉ྥᛶࡢࢀὶࠊ࡛ࡢ

⮴୍ࡡᴫᐇ⌧ࠊࡣ ணࡢࡇࠋࡓࡋ ணࢆࢫ࣮ࢥࡿࡁ࡛ࡀ

 ࠋࡓࡋ

ᙧᡂ࣮ࣥࢱࣃࡢ⦰㐠ືࡣᙧᡂࢡ࣮࣡ࢺࢵࢿࡢ⳦⢓ࡓࡲ 

ᡂᯝ✲◊ࡶ࡚࠸ࡘᛶ㉁ࡢ⦰㐠ືࠊ࡛ࡢࡿ࠸࡚࠸ᇶ࡙

 ࠋࡓᚓࢆ



 

1) S. Daniel, S. Yasuaki, S. Kuroda, T. Nakagaki and K. Ueda, “A 

mathematical model for adaptive vein formation during exploratory 

migration of Physarum polycephalum: routing while scouting”, 

Journal of Physics: Applied Physics, 50 : 434001(14pp)- (2017). 

2) D. Akita, T. Nakagaki, D. Schenz, S. Kuroda, K. Sato and K. Ueda, 

“Current reinforcement model reproduces centre-in-centre vein tra-

jectory of Physarum polycephalum”, Development Growth and Dif-

ferentiation, 59(5) : 465-470 (2017). 

3) T. Umedachi, K. Ito, R. Kobayashi, A. Ishiguro and T. Nak-

agaki,“Response to Various Periods of Mechanical Stimuli in 

Physarum Plasmodium”, Journal of Physics D: Applied Physics, 50 : 

254002- (2017). 

4) M. Fricker, D. Akita, L. L. Heaton, N. Jones, B. Obara and T. Nak-

agaki, “Automated analysis of Physarum network structure and dy-

namics”, Journal of Physics D: Applied Physics, 50 : 254005 (14pp)- 

(2017). 

5) T. Nakagaki,“Studies of the phase gradient at the boundary of the 

phase diffusion equation, motivated by peculiar wave patterns of 

rhythmic contraction in the amoeboid movement of Physarum poly-

cephalum”, Journal of Physics D: Applied Physics, 50 : 154004- 

(2017). 

6) D. Akita, I. Kunita, M. Fricker, S. Kuroda, K. Sato and T. Nak-

agaki,“Experimental models for Murray's law”, Journal of Physics D: 

Applied Physics, 50 : doi:10.1088/1361-6463/50/2/024001- (2017). 

 

(c) ┿ṇ⢓⳦ኚᙧయࡢ㐁ᕠ⾜ືࡢከᵝᛶ 

 ┿ṇ⢓⳦ኚᙧయࡣẘ≀㐼㐝ࡓࡋ♧ࢆື⾜࠸㏞ࡿࡍᚋ

⾜㸦ࡿࡍື⾜࡛ࢇ㑅ࢆࡘ୍ࡽ୰ࡢ⊫㑅ᢥࡢື⾜ࡢᩘ「ࠊ࡛

ືከᵝᛶࡪ㸧ࡢࡑࠋ⢓⳦ࡢ⾜ື㑅ᢥࡢ⤌ࢆࡳ᫂ࡽ

ゎᵓ⠏ࡢࣝࢹࣔ⌮ᩘࡿࡍ⌧ࢆື⾜ࡢ⳦⢓ࠊࡵࡓࡿࡍ

ᯒࡢࡑࠋࡓࡗ⾜ࢆ⤖ᯝࠊ㸦㸯㸧ẘ≀ࡎࡽ࡞ࡳࡢᰤ㣴≀➼ࡢ」

ᩘ✀㢮ࡢᏛ≀㉁࡛㢮ఝࡢ⾜ືከᵝᛶࠊࡽࡇࡓࢀࡽࡳࡀ

࠸࡞ࡣᛶ㉁࡛ࡓࡋ㝈ᐃᏛ≀㉁ࡢᐃ≉ࡣከᵝᛶື⾜ࡢࡇ

ࡢᏛ≀㉁ᖏࠊࡿࡍ㐼㐝Ꮫ≀㉁ᖏࡀ⳦㸦㸰㸧⢓ࠊࡇ

┤๓ࠊ㏵୰ࠊ┤ᚋࡿ࡞␗࡞ሙᡤ࡛❧ࡕṆࠊࡽࡇࡓࡗࡲ

ᩘࡢ㸦㸱㸧⢓⳦㐠ືࠊࡇࡓࡗࡘぢࡀከᵝᛶື⾜ࡿ࡞ࡽࡉ

ࡗࡻࡕࡢቃ⎔ࡸࡂࡽෆⓗᦂࡢ⳦⢓ࠊࡾࡼࢢࣥࣜࢹࣔ⌮

࠶ࡀᛶ⬟ྍࡿࢀࡉฟࡳ⏕ࡀከᵝᛶື⾜ࠊࡾࡼࡂࡽࡺࡓࡋ

 ࠋࡓࡗࢃࡀࡇࡿ

1) I. Kunita, K. Ueda, D. Akita, S. Kuroda and T.  Nakagaki, “Be-

havioural differentiation induced by environmental variation when 

crossing a toxic zone in an amoeba”, Journal of Physics D: Applied 

Physics, 50 : 354002 (15pp)- (2017). 

  

(d) 㐺ᛂⓗ㏺⾜㐠ືࡢຊᏛⓗᩘ⌮ࣔࣝࢹ 

࣑࣑ࡸࢪࢡ࣓ࢼࡸ≀ື⾜ᘧ㏺⬮ࡓࡗ࠸ࢹࢫࣖࡸࢹ࣒࢝ 

ࡉ⨨㓄࡚ࡗἢయ㍈ࡶࠊࡣ≀ື⾜㠀⬮ᘧ㏺ࡓࡗ࠸ࢬ

”༠ㄪ㸦“㐠ືἼ㧗ᗘ✵㛫ⓗࢆ㌟య㒊ࡢከᩘࡓࢀ

ࢹ࣒࢝ࡢ✀ࡿ࠶ࡣࠎᡃࠋࡿ࠸࡚ࡋື⛣࡚ࡏࡉ㸧ࡿࢀࡤ

ࡇࡿ࠸࡚ࡅศ࠸ࢆ㡰ྥἼ㏫ྥἼࡾࡼἣ≦ࡢ᥋ᆅ㠃ࡀ

㐃⥆ⓗࡢ㏫᪉ྥࡢࡑࡣࡓࡲ㡰ྥἼࡽ㏫ྥἼ᭦ࠊ

㐠ືࠊࡣᮏᖺᗘࠋࡓࡋⓎぢࢆࡇࡿࡍᏑᅾࡀ➼⛣Ṍᐜ㑄࡞

Ἴࡓ࠸⏝ࢆ㏺⾜⛣ືࡢຊᏛⓗᩘ⌮ࣔࢆࣝࢹᵓᡂࡋከ⮬⏤ᗘ

⣔ࡢ⮬ᚊศᩓᘧ㐺ᛂไᚚࡢほⅬࡽゎᯒ࠸⾜ࢆ௨ୗࡢ᭷ຊ

ࡣᇶᮏ㐠ື࡞࿘ᮇⓗࡢ㸸(1) ྛ㌟య㒊ࡓᚓࢆ࢜ࣜࢼࢩ࡞

୰ᯡ⚄⤒⣔ࢬ࣮ࣝࡾࡼつᐃࢀࡑࠊࢀࡉ⮬యࡣከᵝ࡞Ṍ

ᐜࢆໟྵࡽࢀࡇࠋࡿࡍከᵝ࡞₯ᅾⓗṌᐜࣜ(2)ࠊࡣ࣒ࢬ᥋ᆅ

≦ຊᏛⓗࡢ⫗➽ࡀሗࡢ⏝ຊᏛⓗ┦సࡢయᆅ㠃ࡿࡼ

ែࢆឤ▱ࡿࡍ⮬ᕫཷᐜᛶឤぬ⚄⤒⣔ࡽ୰ᯡ⚄⤒⣔ࣇ

ࠋࡿࢀࡉᏳᐃࡀṌᐜࡢ༢୍ࡾࡼࡇࡿࢀࡉࢡࢵࣂࢻ࣮

ࡘᣢࢆἣ౫Ꮡᛶ࣭✀౫Ꮡᛶ≦ࡀᵝᘧࢡࢵࣂࢻ࣮ࣇࡢࡇ(3)

 ࠋࡿࡌ⏕ࡀἣ౫Ꮡⓗ࣭✀౫ᏑⓗṌᐜ≦ࡾࡼࡇ

 

(e) ὶ࡚ࡗࡼࢀㄏ㉳ࡿࢀࡉ┦ศ㞳⌧㇟㸦ࣥࢹࣥࣂࢩ

 ᥋ほᐹ┤ࡢ㸧ࢢ

ࡎ༢⣧ࡣ㞧ᾮయ「࡞࠺ࡼࡢ࡞㧗ศᏊ⁐ᾮࡸᾮ⁐ࢻࣟࢥ

⯆ࡢ୰ࡢࡑࠊࡀࡍ♧ࢆⓗᣲື࣮ࢪࣟ࢜ࣞ࡞㞧「࡚ࡋᑐࡾ

῝ࡾࡎࡘ୍ࡢ㇟⌧࠸ὶືୗ࡛⁐ᾮࡀ⢓ᛶࡢ㧗࠸≧ែ

ప࠸≧ែ⮬Ⓨⓗศ㞳࠶ࡀ(ࢢࣥࢹࣥࣂࢩ)㇟⌧ࡿࡍ

ࢃࡶࡢࡿ࠶࡛㇟⌧ศ㞳┦ࡢ࡛⾮㠀ᖹࡣ㇟⌧ࡢࡇࠋࡿ

ᾮయ࣮Ẽయ┦ศ㞳⌧㇟(୍ḟ┦㌿ࡿࢀࡉ ᖹ⾮࡛ほࠊࡎࡽ

ࣟࢡ࣐ࡢᾮෆ⁐ࡣཎᅉࡢศ㞳┦ࡢࡑࠋࡍ♧ࢆᣲືࡌྠ(⛣

ศᏊࡢ≧ែࡀኚࡑࠊࡀࡓ࠸࡚ࡁ࡚ࢀࡽ࠼⪄ࡔࡽࡿࡍ

ࡣࠎᡃࠋࡓࡗ࡞࠸࡚ࢀࡉ࡞࡛ࡲࢀࡇࡣド᳨࡞᥋ⓗ┤ࡢ

࠺࠸ࡍ♧ࢆࢢࣥࢹࣥࣂࢩࡀᾮ⁐ࢺ࣓ࣥࣛࣇࣥࢳࢡ

᥋ほᐹ࡛┤࡛ࢡࣃࣥࢱග⺯ࡣࢺ࣓ࣥࣛࣇࣥࢳࢡࡇ

ࡇ㉳ࢆࢢࣥࢹࣥࣂࢩࠊ࡚࠸⏝ࢆᐇࡢࡘ㸰࠺࠸ࡿࡁ

ࡇࡿࡍ ᥋ほ┤ࢆ㓄ྥࡢศᏊࣟࢡ࣐ࡢᾮෆ⁐ࡿ࠸࡚ࡋ

ᡂຌࠋࡓࡋ㹎㹇㹔ඹ↔Ⅼ㢧ᚤ㙾ࡢࡇࠋࡓ࠸⏝ࢆ┤᥋ほ 

㐍ࡃࡁࡀゎ᫂ࡢ࣒ࢬࢽ࣓࢝ࡢࢢࣥࢹࣥࣂࢩ࡚ࡗࡼ

 䚹ࡿࢀࡉᮇᚅࡀࡇࡴ

1) K. Sato, I. Kunita, Y. Takikawa, D. Takeuchi, Y. Tanaka, T. Nak-

agaki and H. Orihara, "Direct observation of orientation distributions 

of actin filaments in a solution undergoing shear banding", Soft Mat-

ter, 13, 2708-2716 (2017). 

 

(f) ⧄ẟࡢࢼ࣓ࣄࣛࢺࢸ✵㛫グ᠈⬟ 

ẟ⧅ࠊࡵࡓࡿࡍࡽ᫂ࢆᶵᵓ⌮≀ࡢ⩦Ꮫࡸ᠈グࡢ≀⏕

ࡢࢼ࣓ࣄࣛࢺࢸ✵㛫㐺ᛂ⬟ࢆㄪࠋࡓࡁ࡚⏕≀ᐇ㦂ࡽ

ࡘᣢࢆ⬟᠈グࡿࡍᑐࡉࡁࡸ≦ᙧࡢ㛫✵ࡀࢼ࣓ࣄࣛࢺࢸ

ࢆࢀࡑࠊࡣ᪉ྥࡸ㐟Ὃ㏿ᗘࢼ࣓ࣄࣛࢺࢸࠋࡓ࠼ࡋ♧ࢆࡇ

ࢫࢡࣁࣥ࢟ࢪ࣍ࠊ࡛ࡢࡿ࠸࡚ࡗࡼែືࡢ㇟⌧㟁Ẽ⭷ࡿྖ

࣮ࣞ᪉⛬ᘧ࠼⪄ࡢ᪉ࠊ࡚ࡗࡽ࡞༢⣧ࢆࣝࢹࣔ⌮ᩘࡓࡋ

ᵓᡂࠋࡓࡋ⭷㟁ࡢࣝࢿࣕࢳ࣒ࣥ࢜࢘ࢩࣝ࢝ࡍࡽࡓࡶࢆ

㐠ື㛵ࡿࢃ㐜࠸⦆࣮ࣔࠊ࡚ࡗࡼࡁࡽࡓࡣࡢࢻ✵㛫グ

 ࠋࡓࡵࡁࡘࢆࡇࡿ࠺ࢀࡉࡽࡓࡶࡀ⬟᠈

1) I. Kunita, T. Yamaguchi, A. Tero, M. Akiyama, S. Kuroda and T. 

Nakagaki,“A ciliate memorizes the geometry of a swimming arena”, 

J. Roy. Soc. Interface, 13 : 20160155- (2016). 

 



 

(g) ⧄ẟࡢࢩ࣒ࣜ࢘ࢰᏛ⩦⾜ືࡿࡅ࠾ᐇ㦂ⓗホ౯ࡑ

 ຊᏛⓗᶵᵓືࡢ

༢⣽⬊⏕≀⧄ẟ࡚ࡋ┠╔ࢩ࣒ࣜ࢘ࢰࡢ㸪ᩘศ⛬ᗘ࡛㉳

ࡣࢩ࣒ࣜ࢘ࢰ㸬ࡓࡳヨࢆゎ᫂ࡢ࣒ࢬࢽ࣓࢝ࡢື⾜⩦Ꮫࡿࡇ

⧄ẟ࠺࠸ᑠჾᐁࢆᡴ࡚ࡗࡼࡇࡘ㐟Ὃࡿࡍ㸬ࡑ࡚ࡋࡑ

ࡇࡿ࠸࡚ࢀࡉไᚚ࡚ࡗࡼ +Ca2ࡸ㸪⭷㟁ࡣẟ㐠ື⧅ࡢ

ࡽࡅᑐᛂࡀయෆᛂ⏕ື⾜㸪ࡾ࠾࡚ࢀࡽㄪࡃࡼࡀ

ࢱHodgkin-Huxleyࡀᣲືࡢ㟁⭷ࡢࡑ㸪ࡓࡲ㸬ࡿ࠸࡚ࢀ

ࡢࡇ㸬ࡿ࠸࡚ࢀࡽ▱ࡀࡇࡿࡁ᪉⛬ᘧ࡛ㄝ࡛᫂ࣝࢹࣔࡢࣉ

ࡇࡿࡁ࡛╔ᖐ㟁᪉⛬ᘧ⭷ࡀࡳࡃࡋࡢື⾜⩦㸪Ꮫࡣࡇ

ࡢື⾜⩦Ꮫࡣࢩ࣒ࣜ࢘ࢰ㸪࡚ࡗࡀࡓࡋ㸬ࡿ࠸࡚ࡋ၀♧ࢆ

࠶࡛≀⏕ࣝࢹࣔ࠸Ⰻ㠀ᖖ࡛࠼࠺ࡿࡍ✲◊ࢆ࣒ࢬࢽ࣓࢝

   㸬ࡿ

  ᮏ◊✲࡛ࡢᡂᯝࡣ௨ୗࡢ 3 Ⅼ࡛ࡿ࠶㸬㸦1㸧ࣜࣛࣆࣕ࢟

࣮✵㛫㛢ࡌ㎸ࡓࢀࡽࡵ㝿ࡿࡌ⏕᪂つᏛ⩦⾜ືࡢⓎぢ㸬

㛢㛫✵࣮ࣜࣛࣆࣕ࢟࠸⣽࠸࡞ࡁ㌿ᅇ࡛ࡣࢩ࣒ࣜ࢘ࢰ

ࢆ㛗ᮇᚋ㏥㐟Ὃࡓࡗ࡞ࢀࡽぢ࡛ࡲࢀࡑ㸪ࡿࢀࡽࡵ㎸ࡌ

ࡀ㐠ື⤒㦂ࡢ㛫࡛✵࣮ࣜࣛࣆࣕ࢟㸬㸦2㸧ࡓࡗ࡞࠺ࡼࡍ♧

࣮ࣜࣛࣆࣕ࢟ࡣࢩ࣒ࣜ࢘ࢰⓎぢ㸬ࡢື⾜⩦᪂つᏛࡍࡽࡓࡶ

✵㛫ࡃࡽࡤࡋࢆ㐟Ὃࡿࡍ㸪ࡢࡑᚋ㸪ᗈ࠸✵㛫ฟࡓᚋࡶ

┤⥺ⓗ࡞㐟Ὃࡓࡗ࡞࠺ࡼࡍ♧ࢆ㸬㸦3㸧ࡢࡽࢀࡇᐇ㦂ࡼ

ࡢࡵࡓࡿࡍゎ᫂ࢆ࣒ࢬࢽ࣓࢝ࡢື⾜⩦Ꮫ࡞ࡓ᪂ࡓࡋⓎぢࡾ

㛵ࡢẟᡴㄪ⠇⧅㟁᪉⛬ᘧ⭷ࡢᥦ㸬ᚑ᮶ࡢࣝࢹࣔ⌮ᩘ

ಀࢆ᳨ウࡋ㸪᪂࡞ࡓ⭷㟁᪉⛬ᘧࢆᵓᡂࡓࡋ㸬ࢹࣔࡢࡇ

⌧ࢆື⾜⩦Ꮫࡢ᪂つࡢࢩ࣒ࣜ࢘ࢰࡓࡋⓎぢࡀࠎ㸪ᡃࡣࣝ

ࢆື⾜⩦Ꮫࡢࢩ࣒ࣜ࢘ࢰ㸪ࡾࡼゎᯒࡢࡽࣝࢹ㸬ࣔࡓࡋ

࡚ࡗࡼ่⃭✺⾪ࡢቨࡿࡇ㉳ࡋ㏉ࡾ⧞㸪ࡣᶵᵓࡍࡽࡓࡶ

Ca2+ ࡀࣝࢿࣕࢳ㐜࠸㛫࡛࣮ࣝࢣࢫᛂࡀࡇࡿࡍ㘽࡛

Ꮫࡢ㸪▷㛫࠺࠸⯡ⓗ୍ࡾࡼ㸬ࡓࢀࡉ၀♧ࡀࡇࡿ࠶

ࡇ㸬ࡓࡋ♧ࢆࡇࡿࡁゎ࡛⌮࡚ࡋᣲືࡢ㟁⭷ࡀື⾜⩦

 㸬ࡿ࠼࠸ᴫᛕ࠸ࡋ᪂ࡢᮇᏛ⩦ᶵᵓ▷ࡢࢩ࣒ࣜ࢘ࢰࡣࢀ

1) S. Kuroda, S. Takagi, T. Saigusa and T. Nakagaki , “Physical ethol-

ogy of unicellular organism”, Brain evolution by design -From Neural 

origin to cognitive architecture- (Ed. by S. Shigeno, Y. Murakami, T. 

Nomura) ISBN: 978-4-431-56467-6, Springer-Verlag : 3-23 (2017). 

 

㸦h㸧⥺ࡢ⾜ືᏛ 

C. elegans(⥺)ࡢ≀⏕ࡣᴗ⏺࡛᭱ࡃࡼࡶㄪࡿ࠸࡚ࢀࡽ

ࡉࡽ࡚᫂ࡍ࣒ࣀࢤࡤ࠼ࠊࡾ࠶࡛ࡘ୍ࡢ≀⏕ࣝࢹࣔ

ࡼࢀࡑࡣ࡚࠸ࡘື⾜ࡢࡑࠊࡽࡀ࡞ࡋࡋࠋࡿ࠸࡚ࢀ

dauerࠊࡸ࠸⯙ࡿ࡞㞟ᅋⓗ≉ࠋ࠸࡞࠸࡚ࢀࡽㄪࡃ 

ࡿࢀࡤ⪏ᛶ≧ែࡾࡲ࠶ࡣື⾜ࡢㄪࢀࡇࠋ࠸࡞࠸࡚ࢀࡽ

⪄ࡿ࠸࡚ࢀࡉ㞃ࡀᜨ▱ࡿࡧᘏࡁ⏕࡛⏺↛⮬ࡣື⾜ࡢࡽ

㞟ᅋ㐠ࠋࡿ࠸࡚ࡗ࡞࣐࣮ࢸ࡞㔜せࡶᏛⓗ≀⏕ࠊࢀࡽ࠼

ࠊᖺᗘᡃࠊࡣ࡚ࡋ㛵ື ࡣࠎ C. elegansࢆ㧗ᐦᗘ࡛ᐮኳ

ࢆ࣮ࣥࢱࣃࡢ᭷≉ࡿ࠶ࠊࡋ㞟ྜⓎⓗ⮬ࠊࡿࡍ⨨ᨺୖ

సࢆࡇࡿⓎぢࠋࡓࡋᖺᗘࠊᡃ㇟⌧ࡢࡑࡣࠎᑐᩘࡿࡍ

ࡋᥦࢆࡳ⤌ࡿసࢆ࣮ࣥࢱࣃࡀ⥺ࠊࡋసᡂࢆࣝࢹࣔ⌮

ἣୗ≦ࡿ࠶ࢆᛶᗂ⪏ࡣ࡚ࡋ㛵Ꮫື⾜ࡢᛶᗂ⪏ࠋࡓ

タᐃࡿࡍ㧗㏿࡛⛣ືࢆࡇࡿࡍⓎぢࡢࡑࠋࡓࡋ㧗㏿⛣ື

 ࠋࡓࡋᐹ⪄ࢆ⩏Ꮫⓗព≀⏕࣒ࢬࢽ࣓࢝ຊᏛⓗࡀ

 

㸦i㸧㠴ẟࡢࢫࢼࣔࢻ࣑ࣛࢡ㐠ືᏛ 

࣓ࡢ࡞㉮ගᛶࡸຊᏛືࡢẟ⧅ࡽࡃྂࡣࢫࢼࣔࢻ࣑ࣛࢡ

ࣟࣉࡢࡑࠊࡀࡿ࠸࡚ࢀࡽ࠸⏝ࡃࡼࡵࡓࡢゎ࣒᫂ࢬࢽ࢝

ຊᏛⓗࠊ㐠ືᏛⓗࠊࡾ࠶࡛ࢇࡀࡢࡶ࡞ศᏊⓗࡣࢳ࣮

ගࡀࢫࢼࣔࢻ࣑ࣛࢡࡣࠎᡃࠋ࠸࡞ࢇࡣࢳ࣮ࣟࣉ࡞

࣐ࡀࢫࢼࣔࢻ࣑ࣛࢡࠊࡋ┠ὀࡇࡿࡲ㞟⏺ቃࡢ᫂ᬯࡢ

Ⓨࢆ࣮ࣥࢱࣃ࡞᪂ወࠋࡓㄪࢆ࣮ࣥࢱࣃ㞟ྜࡿసⓗࣟࢡ

ぢࡢ࣮ࣥࢱࣃࡢࡑࠋࡓࡋ⏕ᡂࢆ࣒ࢬࢽ࣓࢝ᐇ㦂ࡢ⌮ᩘ

୧᪉ࡽゎࡁ᫂ࡇࡍᣮᡓࠋࡿ࠸࡚ࡋ 

 

(j) ୖ⓶⣽⬊ࡢ㞟ᅋ㐠ືࡢ࣒ࢬࢽ࣓࢝ࡢゎ᫂ 

ከ⣽⬊⏕≀ཷࡢࡘ୍ࡣ⢭༸ࡽ⣽⬊ศࡾ⧞ࢆ㏉ࡢࡑ࡚ࡋ

ᙧࢆᙧᡂࡀࡃ࠸࡚ࡋ㸦ᙧែᙧᡂ㸧ࡢࡑࠊ㥑ືຊࢆ⬇ࡣそࡗ

ࡇࡿ࠶࡛ື⛣ࠊఙᙇࡸࡾࡀ᭤ࢀᢡࡢࢺ࣮ࢩ⬊⣽⓶ୖࡿ࠸࡚

ࡇࠋࡿ࠸࡚ࡁ࡚ࢀࡉࡽ࡚᫂ࡗࡼ ほࡢ⢭ᗘ࠸㧗ࡀ

ఙᙇࡸࡾࡀ᭤ࢀᢡࡢࢺ࣮ࢩ⬊⣽࡚ࡗࡼ✲◊⾜ඛࡢ࡛ࡲࢀ

ෆࢺ࣮ࢩ⬊⣽⓶ୖࠊࡀࡓ࠸࡚ࡁ࡚ࢀࡉゎ᫂ࡣ࣒ࢬࢽ࣓࢝ࡢ

࡞࠸࡚ࢀࡉࡽ᫂ࡣ࣒ࢬࢽ࣓࢝ࡢື⛣㞟ᅋࡢ⬊⣽ࡢ࡛

⾲㐺ษࢆࢫࢡࢵ࣑ࢼࢲࡢࢺ࣮ࢩ⬊⣽⓶ୖࡣࠎᡃࠋࡓࡗ

ാ⣽⬊㛫࡚࠸⏝ࢆ㸦vertex model㸧ࣝࢹࣔ⌮ᩘࡿࡁ࡛⌧

࣮ࢩ⬊⣽ࡿ࠶ࡀ࠸㐪ࡢࡉᙉࡢ᥋╔ຊࡢ⣽⬊㛫⦰ຊࡃ

ࠋࡓࡋ♧ࢆࡇࡿ࠺ࡁື㞟ᅋ୍࡛᪉ྥࡣ⬊ෆ࡛ୖ⓶⣽ࢺ

ࡢᛶჾࡢ࡛⻈ࡢ࢚ࣂ࢘ࣙࢪ࢘ࣙࢩࢆጇᙜᛶࡢ௬ㄝࡢࡑࡓࡲ

ᅇ㌿㐠ື࡛☜ㄆࠋࡓࡋ 

1) K. Sato, "Direction-dependent contraction forces on cell bounda-

ries induce collective migration of epithelial cells within their sheet", 

Development, Growth & Differentiation 59, 317-328 (2017). 

2) K. Sato, T. Hiraiwa, and T. Shibata: "Cell chirality induces collec-

tive cell migration in epithelial sheets", Phys. Rev. Lett. 115, 188102 

(2015).  

3) K. Sato, T. Hiraiwa, E. Maekawa, A. Isomura, T. Shibata, and E. 

Kuranaga: "Left-right asymmetric cell intercalation drives directional 

collective cell movement in epithelial morphogenesis", Nat. Commun. 

6, 10074 (2015). 

‒

≖≑ʻࢸ↝ᄂᆮ↝ޒஓ‒

(a) ⏝⏝๎ࡿࡼ㏻㍺㏦ࡢࢡ࣮࣡ࢺࢵࢿᵓ⠏ 

⢓⳦ࡀᙧᡂࡢࢡ࣮࣡ࢺࢵࢿ⟶ࡿࡍⓎ㐩ࡢ⤌ࠕࠊࡣࡳከࡃὶ

⏝࠺࠸ࠖࡿࡍ㏥⾶ࡣ㒊࠸࡞࡛࠺ࡑࠊࡋⓎ㐩ࡣ㒊ࡿࢀ

⏝๎౫ࡢࡇࠋࡿ࠸࡚ࡗ⏕≀ᘧ㐺ᛂࢡ࣮࣡ࢺࢵࢿᙧᡂࡢ

ᇶᮏタィ๎ᇶ࡙ࠊ࡚࠸⌧ᐇ♫ࡢᵝࢡ࣮࣡ࢺࢵࢿ࡞ࠎ㸦

ᾏ㐨ࡢ㏻⥙ࡸᅜ㝿ⓗග࡞⥙ࣝࣈ࣮ࢣ㸧ࡢタィࠊࢆ」ᩘ

せᅉ㛫᭱ࡢ㐺ࡢࣇ࢜ࢻ࣮ࣞࢺほⅬ᳨ࡽウࡓࡲࠋࡿࡍ᭦

㐍⏫ࠊ࡛ࢇ㐨ࡢඹⓎᒎࣔࢆࣝࢹ⪃ᐹࠋࡿࡍ 

 

(b) ⧄ẟࡢ㐠ືࡢຊᏛࣔࣝࢹ 

⧄ẟࡣ┿᰾⏕≀ࡢ࡚ࡍࢇࡢ⣽⬊ࠊࡾ࠾࡚࠼⏕⣽

ࠋࡿ࠸࡚ࡋࡓᯝࢆᙺ࡞㔜せ࡚ࡋ㐠ືჾᐁࠊឤぬჾᐁࡢ⬊



 

⧄ẟࡢ␗ᖖࡕ┤ࡣ┿᰾⏕≀ࡢ⾲⌧ᆺࡢ␗ᖖ࡚ࡗࡀ࡞ࡘ
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 వᕷ⏫୰ኸබẸ㤋 (2016-08)ࠊࣉࢵࣙࢩࢡ࣮

10) ୰ᇉ ಇஅ* : ࠕ⧄ẟࡢᏛ⩦⾜ື ὠ⏣୍㑻ᩍᤵ㏥ࠊࠖ

ᐁグᛕ࣮」㞧⣔ᩘ⌮ࡢ᪂ᒎ㛤࣮ࠊᾏ㐨Ꮫ (2017-

02) 

11) ୰ᇉ ಇஅ* : ࣂ࣮࣓ࡿ࠶ࠕᆺ⣽⬊ࡢసࡿ⣽⬊ෆ㍺

㏦ࢡ࣮࣡ࢺࢵࢿ ࠊᶵ⬟ᛂ⏝㒊ㅮ₇ࣀࢼᏛࣀࢼࠊࠖ

 ᕝ➃ (2016-12)ࢫࣞࣃࢻࣥࣛࢢ┴⏣⛅

12) ୰ᇉ ಇஅ* : ࠕA ciliate memorizes the geometry 

of a swimming arena ࣑ࢼࢲ㞟ᅋࠕRIMS◊✲㞟ࠊࠖ

⌮ᩘࡢ࣮ࣥࢱࣃ✵㛫ࡿࢀ⌧ࢫࢡ ⌮ி㒔Ꮫᩘࠊࠖ

ゎᯒ◊✲ᡤ (2016-10) 

13) ୰ᇉ ಇஅ* : ࠕ⢓⳦㸸⏕ࣝࢤࣝࢰࡓࡁኚయࡢᙧస

ࡾᶵ⬟సࡾ 㠃Ꮫウㄽ⏺ࡧࡼ࠾ࢻࣟࢥ67ᅇ➨ࠊࠖ

ࠊ᪫ᕝᕷẸᩥ㤋 (2016-09) 

14) ୰ᇉ ಇஅ* : ࠕ⢓⳦ࠊࢢࣥࣜࢹࣔ⌮ᩘࠊඹྠ◊✲ ࠊࠖ

ᩘ⌮࡛ゎࡁ᫂ࡍ᳃⨶㇟㹼ᑠᯘு࡞࠸ࡺ௰㛫

 ᗈᓥᏛ (2016-08)ࠊ㹼✲◊ࡢࡕࡓ

15) ୰ᇉ ಇஅ* : ࠕ⢓⳦ࡢᙧసࡾᶵ⬟సࡾ㹼ຊᏛࡢど

Ⅼࡽ㹼 ཎᏊศᏊ⤌⧊≀㉁࣭ᮦ࠸ࡋ㟁ẼᏛ ᪂ࠊࠖ

ᩱฟࡓࡅྥග࣭ 㔞Ꮚ࣒࣮ࣅᛂ⏝ᢏ⾡ᑓ㛛ጤဨㅮ

₇ࠊᮐᖠᕷᐃᒣ(06-2016) ࣝࢸ࣮࣍ࣗࣅ 

16) ୰ᇉ ಇஅ* : ࠕཎ⏕⏕≀⢓⳦ࡢᵓ㐀≀᭱㐺タィἲ

࣮⏝⏝๎ࡿ࡞㐺ᛂ⬟࣮ࡽ ᅵᮌᏛᛂ⏝ຊᏛጤࠊࠖ

ဨദ➨19ᅇᛂ⏝ຊᏛࠊ࣒࢘ࢪ࣏ࣥࢩᾏ㐨Ꮫࠊ

ᮐᖠ (2016-05) 

17) ୰ᇉಇஅ : "≀㉁⛉Ꮫࡽ⏕▱ࡢᇶᮏࢬࣜࢦࣝ

ࢆࢸࣥࣟࣇᾏ㐨Ꮫ≀㉁⛉Ꮫࠊ"࡚ࡗྥ࣒

㛤ᣅࡿࡍAmbitious࣮࣮ࣜࢲ⫱ᡂ࣒ࣛࢢࣟࣉ?ᮾ

Ꮫࣥࣙࢪ࣓ࣥࢹࢳ࣐ࣝ≀㉁⌮ᕤᏛ࣮࣮ࣜࢲ㣴ᡂࣉ

ᾏ㐨ࠊᇶㄪㅮ₇ࠊ࣒࢘ࢪ࣏ࣥࢩඹദྜྠ࣒ࣛࢢࣟ

Ꮫ (2016-03-17/18), ᇶㄪㅮ₇ 

18) ୰ᇉ ಇஅ㸸ࠕ⧄ẟࡢ✵㛫Ꮫ⩦ࡢࡑ⭷㟁ᶵᵓ ࠊࠖ

᪂Ꮫ⾡㡿ᇦ◊✲ࡂࡽࡺࠕᵓ㐀ࡢ༠ዌ ⌜ࠖ㆟ࠊᏛ⩦

㝔Ꮫ (2016-03-09) 

19) ୰ᇉ ಇஅ㸸ᾏእ࡛◊✲ᐇ⦼ࢆᣢࣞࣜࡿࡼ⪅✲◊ࡘ

ᮐᖠᕷ㟷ᑡࠊᾏ㐨⛉ᏛⱥㄒⓎ⾲࣭ὶࠊࢡ࣮ࢺ࣮

ᖺ⛉Ꮫ㤋ࠊᮐᖠᕷ (2016-03-12) 

20) ୰ᇉ ಇஅ : ࡛ࢻ࣮࢛ࣇࢫࢡࢵ࢜ࠕぢୖࡓࡆ༢⣽⬊

ᗏຊࡢ ࣥࣛࢢᮐᖠࠊᾏ㐨᪥ⱥ༠᪂ᖺㅮ₇ࠊࠖ

 ᮐᖠ (2016-01)ࠊࣝࢸ࣍ࢻ

21) బ⸨ ᙪ, "ୖ⓶⣽⬊ࡢ㞟ᅋ㐠ື", invited talk, 

➨35ᅇ࣒ࢬࢽ࣓࢝࢜ࣂࢡ࣭࢚ࣟᏛ, ᾏ

㐨Ꮫ ภ㤋ࢫࣃࣥࣕ࢟ ㅮ⩏Ჷㅮ⩏ᐊ, ᾏ㐨 ภ

㤋ᕷ (2016-9) 

22) బ⸨ᙪ: ”ୖ⓶⣽⬊ࡢ㞟ᅋ㐠ືl”ࠊᇶ⏕◊◊✲

ࡿࡅゎࢆㅦࡢ㇟⌧≀⏕ࡣᏛ⌮≀ࠕ ◊ᇶ♏⏕≀Ꮫ ࠊࠖ

✲ᡤ (NIBB) (2016-01) 

23) 23) బ⸨ᙪ: ” ୖ⓶⣽⬊ࡢ㞟ᅋ㐠ື”ࠊබ㛤ࣥࢩ

ᵓࡢ⣔࢜ࣂࡿࡍ┙ᇶࢆ࣮ࢱ࣐ࢺࣇࢯࠕ࣒࢘ࢪ࣏

⠏   (01-2016) ࢫࣃࣥࣕ࢟㤳㒔Ꮫᮾி ༡ἑࠊࠖ

ᣍᚅㅮ₇ 

24) ୰ᇉ ಇஅ : ࠕ⢓⳦ ࣮ࡢࡑ㦫ࡁࡃ▱ᛶ࣮ ⮬ᅜࠊࠖ

య㝔Ꮫ ࠊภ㤋 (2015-10)ࠊ≉ูㅮ₇ 

25) ୰ᇉ ಇஅ: ࠕᕧ⣽⬊⢓⳦ࡿࡃࡘࡀ㍺㏦࣮࣡ࢺࢵࢿ

⬟ᶵᵓ㐀ࡢࢡ ࢡࢫ࣮࣐ࢧ㧗ศᏊᏛᾏ㐨ᨭ㒊ࠊࠖ

 ᮐᖠ (2015-08)ࠊ࣮ࣝ

26) ୰ᇉ ಇஅ : ࠕ༢⣽⬊Ꮫࡪၥ㢟ゎỴἲ ⏘ภ㤋ᕷࠊࠖ

Ꮫ㐃ᦠࢡ࣮࣡ࢺࢵࢿࣈࢸ࢚ࣜࢡࠕ ㅮࠖ₇ࠊภ㤋

ᕷภ㤋ᅜ㝿(06-2015) ࣝࢸ࣍ 

27) ୰ᇉ ಇஅ : ࡢ≀ࡁ⏕ࠕ㏺࠺㐠ືࢡࢽ࣓࢝࢜ࣂࡢ

ࢫ 㜰ࠊ75ᅇ㜰ᏛᶵᲔᕤᏛ⣔ᢏ⾡ὶ➨ࠊࠖ

Ꮫ྿⏣(05-2015) ࢫࣃࣥࣕ࢟ 

28) ୰ᇉ ಇஅ : ࠕ⢓⳦ࡿࡃࡘࡀ㏻⥙࣮ࣙࢩ࣮࣋ࣀ

࣮⌮ሗฎࡿࡀ࡞ࡘࣥ ࣃ࣮ࢫᾏ㐨ᐊ⹒ᰤ㧗ᰯࠊࠖ

ᾏ㐨❧ᐊ⹒ࠊሗㅮ₇࣮ࣝࢡࢫࣁࢫ࢚ࣥࢧ࣮

ᰤ㧗➼Ꮫᰯࠊᐊ⹒ (2015-12) 

29) ୰ᇉ ಇஅ : ࠕ⢓⳦ ࣮೧ࡿ࡞༢⣽⬊ࡀே㢮ࢆᩆ࠺

࣮ -ᮐᖠᕷ (2015ࠊ᪥ᮏᢏ⾡ኈ ᾏ㐨ᨭ㒊ㅮ₇ࠊࠖ

10) 

30) ୰ᇉ ಇஅ : ࠕ㏺⾜㐠ືࢫࢡࢽ࣓࢝࢜ࣂࡢ⾜ື

ไᚚ ࣑ࢭ࣒ࢸࢫࢩᒇᏛሗ⛉Ꮫ◊✲⛉Ⓨྂྡࠊࠖ

 ᒇᏛ (2015-07)ྂྡࠊ࣮ࢼ

31) ୰ᇉ ಇஅ : ࠕ༢⣽⬊⏕≀ࡢ㈼ࢆࡉ᥈ࡿ 㸴ᅇබ➨ࠊࠖ

㛤ࣁ࣮ࢱࣥࢫ࢚ࣥࢧ࣮ࢼ࣑ࢭ㸾SOJO㸦ᓫᇛᏛ

ദ㸧ࠊᓫᇛᏛࠊ⇃ᮏᕷ (2015-07) 

32) ୰ᇉ ಇஅ : ࠕ༢⣽⬊ࠕ࡚ࡗ༢⣽⬊ࠖ㸽 ࣮ぢ᪉ࢆኚ

࣮ࡿࢃࡀ᪉࠼ぢࡿ࠼  TEDx Sapporo -Beyondࠊࠖ

the border-ࠊ⩧Ꮫ (2015-07) 

33) ୰ᇉ ಇஅ : ࠕ⢓⳦࣮೧ࡿ࡞༢⣽⬊ࡀே㢮ࢆᩆ࠺

࣮ ࢺࢵࢿࡢឤᛶ▱ ࢺࢡ࢙ࢪࣟࣉࢳ࣮ࢧ㜰Ꮫࠊࠖ

ࢧ㸤ࢺ࣮ࠕࢡ࣮ࢺࢢࣥࢪ࣮ࣟࢡ ࢬ࣮ࣜࢩࢡ࣮࣡

ࢫ࢚ࠗࣥ ࢻࣥࣛ㸭࣮ࢽࣟࢥ࣮ࣗࢽ ඛࡢࡑࡢ࠘ ࠊࠖ

ி㜰㟁㌴ࢃ࡞ᶫ㥐࢚ࣜࢺ࣮B㸯ࠊ㜰 (2015-

06) 

34) ୰ᇉ ಇஅ : ࠕ༢⣽⬊⏕≀⢓⳦ࡢ㈼ࢆࡉ᥈ࡿ㸫⏕

ሗฎ⌮ࡢ≀㉁ⓗᇶ┙㸫 ᖹᡂ27ᖺᗘ ➨1ᅇἜᏛࠊࠖ

 ᮾி (2015-05)ࠊ࣮ࢼ࣑ࢭ

 

㹡.୍⯡ㅮ₇㸦ᅜ㝿Ꮫ㸧 

1) T. Nakagaki* : “Introduction to physical ethology”, Uni-

versity of Bremen, Institute for biophysics SONDER-

KOLLOQUIUM, University of Bremen, Dept of Physics, 

Germany (2016-09) 

2) T. Nakagaki* : “Biomechanics of crawling locomotion in 

legged and limbless organisms”, Berlin Center for Studies 

of Complex Chemical Systems regular seminar, Berlin 



 

PTB Institute, Germany (2016-09) 

3) Y. Sato: "Stochastic chaos in a turbulent swirling flow," 

RIMS workshop on dynamical systems theory and its ap-

plications, Kyoto, Japan, (2017-06). 

4) Y. Sato: "Stochastic bifurcation in random logistic maps," 

SIAM Conference on Applications of Dynamical systems, 

Snowbird, USA, (2017-05) 

 

㹢.୍⯡ㅮ₇㸦ᅜෆᏛ㸧 

1) 㯮⏣ⱱ ࠕ ⎔ቃࡢ┦స⏝ࡘࡶࢆ༢⣧ࢩ࣒ࣜ࢘ࢰ࡞

㐟Ὃࣔࡿࡅ࠾ࣝࢹ」㞧ศᒱ⌧㇟ ᪥ࠖᮏᛂ⏝ᩘ⌮Ꮫ 

2017ᖺ ➨ 13ᅇ◊✲㒊㐃ྜⓎ⾲ (ᖹᡂ 29ᖺ 3᭶

6-7᪥ࠊㄪᕸᕷ) (2017-3) 

2) 㯮⏣ⱱ ࠕ㏺⾜ࣟືࡿࡅ࠾ࣥࣙࢩ࣮ࣔࢥⓗṌᐜ⏕ᡂ

᪥ᮏᛂ⏝ᩘ⌮Ꮫ ࠖࣝࢹ࣐ࣔࣝࢽ࣑ 2016 ᖺᗘᖺ

  (ᖹᡂ 28ᖺ 9᭶ 12-14᪥, ᕞᕷ) (2016-9) 

 

㹣.◊✲࣭ ࣭࣒࢘ࢪ࣏ࣥࢩ  㸦Ꮫ௨እ㸧࡞ࣉࢵࣙࢩࢡ࣮࣡

1) ୰ᇉ ಇஅ* : ࠕ༢⣽⬊⏕≀ࡽㄞࡳゎࡢࢺࣄࡃ♫ ࠊࠖ

➨ 26 ᅇඛ➃⛉Ꮫ⛣ືᏛ㸦ᾏ㐨㟷ᑡᖺ⛉Ꮫᩥ㈈

ᅋദ㸧ࠊ᪫ᕝᕷ⛉Ꮫ㤋ࠊJapan (2017-11) 

2) ୰ᇉ ಇஅ* : ࠕ༢⣽⬊⏕≀ࡽㄞࡳゎࡢࢺࣄࡃ♫ ࠊࠖ

ᾏ㐨㟷ᑡᖺ⛉Ꮫศ㈈ᅋദ➨ 26 ᅇඛ➃⛉Ꮫ⛣ື

Ꮫ ᾏ㐨❧᪫ᕝ㧗ᰯㅮ₇ࠊ᪫ᕝ㧗ᰯࠊJapan 

(2017-11) 

3) ୰ᇉ ಇஅ* : ࠕ⢓⳦ࡢ⏝⏝๎ࡓࡗೌᶵ⬟ⓗᙧ≧

タィἲࡢ ᒱ㜧ࠊ࣒࢘࢟ࣟࢥ⌮≀ᒱ㜧Ꮫᛂ⏝ᩘᏛࠊࠖ

ᏛࠊJapan (2017-07) 

4) ୰ᇉ ಇஅ* : ࠕ༢⣽⬊ࡢ▱ᜨᏛࡢࢺࣄࡪ▱ᜨ ᅜࠊࠖ

❧Ꮫ㝃⨨◊✲ᡤ࣭࣮ࢱࣥࢭ㛗㆟ X ࣕ࢟ࢪࢵࣞࢼ

⥺๓᭱ࠊ✲◊ࡢ᪥ᮏࠕࣝࢱࣆ 㜰ࢺࣥࣟࣇࣥࣛࢢࠊࠖ

㤋㸯F ࠊ࢙࣎ࣛࣇ࢝Japan (2017-06) 

5) K. Sato*: "Left-right asymmetric cell intercalation drives 

directional collective cell movement in epithelial morpho-

genesis", International workshop on cellular dynamics, 

Hokkaido university, Sapporo (2017-05) 

6) K. Sato*: "Direct observation of orientation distributions 

of actin filaments in a solution undergoing shear banding", 

᪂Ꮫ⾡㡿ᇦ◊✲ ࡂࡽࡺࠕᵓ㐀ࡢ༠ዌ:㠀ᖹ⾮⣔࠾

➨ࠖ❧☜ࡢᬑ㐢ἲ๎ࡿࡅ 4 ᅇ㡿ᇦ◊✲, ᮾிᏛ 

ᮏ㒓ࢫࣃࣥࣕ࢟, ᮾி (2017-06) 

7) Y. Sato: "Anomalous diffusion and intermittency in ran-

dom dynamical systems," seminar at Tokyo Metroplitan 

University, Tokyo, Japan, (2017-06). 

8) Y. Sato: "Noise-induced bifurcations in a random logistic 

map," Kyoto Dynamics Days: Random Dynamical Systems 

Theory and Its Applications, Kyoto University, Kyoto, 

Japan, (2017-04). 

9) ୰ᇉ ಇஅ* : ࡢ࣒ࢸࢫࢩ≀⏕ࠕ㍺㏦ࢡ࣮࣡ࢺࢵࢿ 㹼

⢓⳦ࣔࡢࣜࢥ࣍ࢪᚠ⎔⣔ࢆ㹼 㜰Ꮫ⏕ᶵࠊࠖ

-㜰Ꮫ⏕ᶵ⬟◊✲⛉ (2016ࠊ࣮ࢼ࣑ࢭ⛉✲◊⬟

12) 

10) ୰ᇉ ಇஅ* : ࠕ༢⣽⬊⏕≀ࡢ㈼ࢆࡉ᥈ࡿ 㸰㸳ᅇ➨ࠊࠖ

ඛ➃⛉Ꮫ⛣ືᏛࠊ㔲㊰ᕷ⏕ᾭᏛ⩦2016) ࣮ࢱࣥࢭ-

11) 

11) ୰ᇉ ಇஅ* : ࠕ༢⣽⬊ࡢ㈼ࢆࡉ᥈ࡿ ᾏ㐨❧㔲㊰ࠊࠖ

Ụ༡㧗ᰯㅮ₇ࠊ㔲㊰Ụ༡㧗ᰯ (2016-11) 

12) ୰ᇉ ಇஅ* : ࠕ༢⣽⬊⏕≀ྥ࣮ࢪࣟࢯ࢚⌮≀ࡢ

࡚ࡗ ᕞᏛఀࠊ࣮ࢼ࣑ࢭ⛉ᕞᏛ⌮Ꮫ㝔Ꮫࠊࠖ

㒔(07-2016) ࢫࣃࣥࣕ࢟ 

13) ୰ᇉ ಇஅ* : ࠕ༢⣽⬊⏕≀ࡴ࣮ࢪࣟࢯ࢚⌮≀ࡢ

࡚ࡗ ୰ኸࠊ࣮ࢼ࣑ࢭ୰ኸᏛ⌮ᕤᏛ㒊⏕⛉Ꮫࠊࠖ

Ꮫ⏕⛉Ꮫ㒊 (2016-06) 

14) ୰ᇉ ಇஅ* : ≀ࡁ⏕ࠕᏛ᭱ࡪ㐺タィ ࣑࢜ࣂࠊࠖ

 ᾏ㐨Ꮫ (2016-04)ࠊ࣮ࢼ࣑ࢭᕷẸࢡࢵࢸ࣓

15) బ⸨ᙪ,“Flow-induced phase separation in ac-

tin solutions”, ࢫࣥࣛࢡࢵ࣑ࢼࢲ G3 ศ

⛉, ᾏ㐨Ꮫ ࢸࣥࣟࣇᛂ⏝⛉Ꮫ◊✲Ჷ, 

ᾏ㐨 ᮐᖠᕷ (2016-12). 

16) Kuroda,S. "Minimal model for crawling locomotion with 

dynamic gait generation", Patterns and Waves 2016, Aug 

1-5, 2016, Sapporo, Japan.(2016-8) 

 

 㛤ദࡢ࣒࢘ࢪ࣏ࣥࢩ 4.6

1) బ⸨ᙪ䚸୰ᇉ ಇஅ䠖䇾➨ᅇ䜰䜽䝔䜱䝤䞉䝋䝣䝖䝬䝍䞊

◊✲䇿,䠎䠌 ே, ᶓᅜ❧Ꮫ䚸ᶓ (2017ᖺ12᭶26

᪥ࠥ2017ᖺ12᭶28᪥) 

2) Y. Nishino, M. Nagayama, T. Nakagaki, S. Noro, K. Ueno, 

H. Aonuma, C. Li, M. Fujioka, T. Kimura, K. Otomo, Y. 

Sagara, A. Suzuki, Y. Iseya and S. RIES : “The 17th RIES-

HOKUDAI INTERNATIONAL SYMPOSIUM on "ᰂ"[ju] 

Joint with the 1st International Symposium of Dynamic 

Alliance for Open Innovation Bridging Human, Environ-

ment and Materials (Five-Star Alliance)”, 130 ே , 

Chateraise Gateaux Kingdom Sapporo (Sapporo) (2016ᖺ

12᭶13᪥䡚2016ᖺ12᭶14᪥) 

3) ୰ᇉ ಇஅ : 䛂䝋䝣䝖䝬䝍䞊◊✲䛃䚸100ே䚸㕥ᮌ

❶䝩䞊䝹 (ᮐᖠ) (2016ᖺ10᭶24᪥䡚2016ᖺ10᭶26᪥) 

4) బ⸨ᙪ䠖䇾➨୍ᅇ䜰䜽䝔䜱䝤䞉䝋䝣䝖䝬䝍䞊◊✲䇿,15 

ே, ᑠᶡᕷබᇽ 2 ྕᐊ䚸 ᑠᶡ (2016ᖺ11᭶14᪥ࠥ

2016ᖺ11᭶15᪥) 

5) ୰ᇉಇஅ䚸బ⸨ᙪ䚸బ⸨ㆡ䚸㯮⏣ⱱ䠖 International 

Workshop on Active Soft Matter and Ethology, 20ே, 

㟁Ꮚ◊䝉䝭䝘䞊ᐊ䠄ᮐᖠ䠅(2017ᖺ8᭶4᪥) 

6) ୰ᇉಇஅ䚸బ⸨ᙪ䚸బ⸨ㆡ䚸㯮⏣ⱱ䠖Mini-workshop 

on non-equilibrium system 2017, 20ே, 㟁Ꮚ◊䝉䝭

䝘䞊ᐊ䠄ᮐᖠ䠅(2017ᖺ9᭶13᪥) 

 

4.7 ඹྠ◊✲ 

㹟. ᅜෆᏛࠊ◊✲ᶵ㛵ࡢඹྠ◊✲ 



 

1) బ⸨ ᙪࠊ୰ᇉ ಇஅ㸸 ᾏ㐨Ꮫ Ꮫ㝔ᕤᏛ

◊✲⛉  ᢡཎ ᏹᩍᤵࣥࢳࢡࠕ⁐ᾮ࣮ࠖࢪࣟ࢜ࣞࡢ

 ࠋ✲◊ඹྠࡢ

2) ୰ᇉಇஅࠊᅧ⏣ᶞࠊ㯮⏣ⱱ㸸ᕞᏛ࢛ࣥࣇࢫ࣐

㛫グ✵ࡢ᪕ẟࠕᡤᡭ⪁⠜ྐᩍᤵ✲◊ࣜࢺࢫࢲ

࣒ࢬࣜࢦࣝ᠈ ✲◊ඹྠࢫࣂࢹඹྠ◊✲㸦≀㉁ࡢࠖ

ᣐⅬㄢ㢟㸧ࠋ 

3) 㯮⏣ⱱ㸸᫂Ꮫ◊✲᥎㐍ဨ≀㒊ᚨ༤ኈࠕ┿ᛶ⢓

⳦ኚᙧయࡢከᵝ࡞ᙧែኚᙧ㛵ࡿࡍ⮬⏤ቃ⏺ၥ㢟ࣔ

ࢢࣥࣜࢹ ୪ࠖࠕࡧ┿ᛶ⢓⳦ࡢ࡞⣽⬊㐠ືࣔࣝࢹ

ᐃᘧࡿࡼቃ⏺ၥ㢟⏤⮬ࡿࡅ࠾ ඹྠ◊✲㸦≀㉁ࡢࠖ

 ࠋඹྠ◊✲ᣐⅬㄢ㢟㸧ࢫࣂࢹ

4) ୰ᇉಇஅࠊబ⸨ᙪ㸸ᶓᅜ❧Ꮫ⏣୰Ⰻᕭᩍᤵ

ែࠖືࣥࢳࢡ࣮ࢪࣟ࢜⣽⬊㐠ືࣞࡓ࠸⏝ࢆ⳦⢓ࠕ

୪ࠕࡧᮌࣥࢨࢹࡢぢࡿ㡹ᙉᛶࡢࡉࡸ࡞ࡋඹ

Ꮡཎ⌮  ࠋඹྠ◊✲ᣐⅬㄢ㢟㸧ࢫࣂࢹඹྠ◊✲㸦≀㉁ࡢࠖ

5) 㯮⏣ⱱ㸸ᮾᏛ⌮Ꮫ㒊ෆ⏣ᑵஓᩍᤵࠕ⏕≀⛣ື

ࢹຊᏛࣔࡢἼࣝࢼࣟࢡࢱ࣓ࡿࡅ࠾ 㸸ࣝࢩ࣒ࣜ࢘ࢰ

࡛ࡲࢹ࣒࢝ࡽ ୪ࠖࠕࡧᐇ㦂⌮ㄽࡢඹྠࡿࡼ⏕≀

ゎࡢ࣒ࢬࢽ࣓࢝⏕ⓎࡢἼࣝࢼࣟࢡࢱ࣓ࡿࡅ࠾ື⛣

᫂ࠖࡢඹྠ◊✲㸦≀㉁ࢫࣂࢹඹྠ◊✲ᣐⅬㄢ㢟㸧ࠋ 

6) ୰ᇉಇஅࠊబ⸨ᙪࠊ㯮⏣ⱱ㸸ᗈᓥᏛ⌮Ꮫ◊✲⛉㣤

㛫ಙᩍᤵࠕ⎔ቃ౫Ꮡࡓࡋᚤ⏕≀㐠ືࡢィ ཬࡧ

ࣝࢹࣔ ඹྠ◊✲ᣐⅬㄢࢫࣂࢹඹྠ◊✲㸦≀㉁ࡢࠖ

㢟㸧ࠋ 

7) ୰ᇉಇஅࠊబ⸨ᙪࠊ㯮⏣ⱱ㸸ᗈᓥᏛ⌮Ꮫ◊✲⛉ఀ

⸨㈼ኴ㑻ຓᩍࠕ⢓⳦⾜ືࢢࣥࣜࢹࣔ⌮ᩘࡢ ୪ࠖࡧ

◊ඹྠࡢࠖࢢࣥࣜࢹࣔ⌮ᩘࡢࢡ࣮࣡ࢺࢵࢿ⢓⳦㍺㏦ࠕ

✲㸦≀㉁ࢫࣂࢹඹྠ◊✲ᣐⅬㄢ㢟㸧ࠋ 

8) ୰ᇉಇஅࠊబ⸨ᙪࠊ㯮⏣ⱱ㸸බ❧࡚ࡔࡇࡣᮍ᮶Ꮫ

࢙ࣥࢪࣜࢸࣥࠕሗ⛉Ꮫ㒊Ḉἑ⦾ᩍᤵ࣒ࢸࢫࢩ

㛤Ⓨࡢࢺࢵ࣎ࣟࣝࢤࢺ ඹࢫࣂࢹඹྠ◊✲㸦≀㉁ࡢࠖ

ྠ◊✲ᣐⅬㄢ㢟㸧ࠋ 

9) బ⸨ᙪࠊ୰ᇉಇஅ㸸ி㒔Ꮫ≀㉁⣽⬊⤫ྜ࣒ࢸࢫࢩ

ᣐⅬᮡ⌶☻≉௵ຓᩍࠕ⥺ࡢ⾜ືᏛ ≀ඹྠ◊✲㸦ࡢࠖ

㉁ࢫࣂࢹඹྠ◊✲ᣐⅬㄢ㢟㸧ࠋ 

10) బ⸨ᙪࠊ୰ᇉಇஅ㸸⌰⌫ᏛᕤᏛ㒊ᅧ⏣ᶞຓᩍࠕ༢

⣽⬊⏕≀ࡢࢩ࣒ࣜ࢘ࢰᏛ⩦⬟ࡳ⏕ࢆฟࣝ▱ື⾜ࡍ

ᥦࡢ࣒ࢬࣜࢦ ✲◊ඹྠࢫࣂࢹඹྠ◊✲㸦≀㉁ࡢࠖ

ᣐⅬㄢ㢟㸧ࠋ 

11) బ⸨ᙪࠊ୰ᇉಇஅ㸸㝣ඛ➃⛉Ꮫᢏ⾡Ꮫ㝔Ꮫᖹ

ሯ♸୍ᩍᤵࠕ✵㛫ࡢᙧ≧ᚤ⏕≀ࡢ㐠ື㛵ࡿࡍ

◊✲  ࠋඹྠ◊✲ᣐⅬㄢ㢟㸧ࢫࣂࢹඹྠ◊✲㸦≀㉁ࡢࠖ

12) బ⸨ᙪࠊ୰ᇉಇஅ㸸୰ኸᏛ࣭ἲᨻᏛ◊✲ဨ⚄㇂

ᚊ༤ኈ㸦ᮾிᏛྡᩍᤵ㸧ࡢࢫࢼࣔࢻ࣑ࣛࢡࠕ⾜

ືᏛ ◊ඹྠࢫࣂࢹ㉁≀ࡣඹྠ◊✲㸦୍㒊ࡿࡍ㛵ࠖ

✲ᣐⅬㄢ㢟㸧ࠋ 

13) బ⸨ᙪࠊ୰ᇉಇஅ㸸ⶶᮏ⏤⣖༤ኈ㸦ி㒔Ꮫྡᩍ

ᤵ㸧ࠕ⦰⣙⌮ㄽࡢ࣮ࢪࣟࢯ࢚⌮≀ࡿࡼᒎ㛤࠸ࡘ

 ࠋ✲◊ඹྠࡢ࡚ࠖ

14) ୰ᇉಇஅ㸸㤶ᕝᏛᩍ⫱Ꮫ㒊㟷ᮌ㧗᫂ᩍᤵᩘࠕ⌮

ᆅ⌮ࣔࡢࠖࢢࣥࣜࢹඹྠ◊✲ࠋ 

 

㹠. ⏘ᴗ⏺➼ࡢඹྠ◊✲ 

1) ୰ᇉ ಇஅ㸦ᅜ㝿㧗➼◊✲ᡤ◊✲ࢺࢡ࢙ࢪࣟࣉ㸧 : 

Ꮫ⛉ࢡ࣮࣡ࢺࢵࢿࠕࠕ ࠊỈᏛ㸧ࠖࡢⲔ࠾௦⾲⪅㸸㒆ᏹ㸦ࠊࠖ

2014㹼2016ᖺᗘ4200ࠊ༓ 

 

c. ᅜ㝿ඹྠ◊✲ 

1) M. Fricker, T. Nakagaki, N. Jones and A. Pringle

㸦University of Oxford (The Leverhulme Trust, 

Research Project Grant)㸧 : “The third mode of 

life”, 2015㹼2018ᖺᗘ, The Leverhulme Trust㈈

ᅋࡢ Research Project Grantࡿࡼᅜ㝿ඹྠ◊✲ࣉ

 ࠋࢺࢡ࢙ࢪࣟ

2) T. Nakagaki㸦Ꮫඹྠ⏝ᶵ㛵ἲே ே㛫ᩥ◊✲ᶵ

ᵓ ⥲ྜᆅ⌫⎔ቃᏛ◊✲ᡤ 㸧 : “FS㸦ᶵ㛵㐃ᦠᆺ㸧

ඹྠ◊✲࣭ࢺࣄࠕ⮬↛࣭ᆅᇦࡢࢡ࣮࣡ࢺࢵࢿᵓ⠏㸸

⌮ᆅ⌮ᩘࡄ࡞ࡘࢆࢳ࣮ࢧࣜࣥࣙࢩࢡࣈࢸࣛࢼ

ࢢࣥࣜࢹࣔ ௦ࠖ⾲ ᮧᒣ⪽㸦㤶ᕝᏛᩍ⫱Ꮫ㒊ᩍᤵ㸧”, 

2016㹼2018 ᖺᗘ, ᅜෆ◊✲⪅㸯㸴ྡࠊᾏእ◊✲⪅㸯

㸰ྡࡿ࡞ࡽᅜ㝿ඹྠ◊✲ 

3) బ⸨ᙪࠊ୰ᇉಇஅ㸸ྎ‴ National Chiao Tung Uni-

versityࡢ Ming-Chih Laiᩍᤵ⢓ᙎᛶ᪉⛬ᘧ್ᩘࡢ

ⓗゎἲ㛵ࡿࡍඹྠ◊✲ࠋ 

4) Y. Sato, CEA, CNRS, FranceẼ㇟ࢱ࣮ࢹゎᯒ㛵

 ࠋ✲◊ඹྠࡿࡍ

5) ୰ᇉಇஅ㸸䝇䜶䞊䝕䞁ᅜ䚸䝹䞁䝗Ꮫ䝝䜲䝘䞊䈄䝸䞁䜿ᩍ

ᤵ➼䛸Ḣᕞඹྠయ⛉Ꮫ◊✲䝥䝻䝆䜵䜽䝖 EU-FP7 ”A Bi-

ological Agent Computing System” 

6) 㯮⏣ⱱ䚸బ⸨ᙪ䚸୰ᇉಇஅ䠖ᅜ䜽䝻䞊䝗䝧䝹䝘䞊䝹䞉

䝸䝶䞁➨ 1 Ꮫ䝆䝱䞁䝫䞊䝹䞉䝸䝳䞊ᩍᤵ䛸⣽⬊㐠ື䛾ຊ

Ꮫ ᐃ䛻㛵䛩䜛ඹྠ◊✲䚹 

7) బ⸨ᙪ䚸㯮⏣ⱱ䚸୰ᇉಇஅ䠖⡿ᅜ䜹䝸䝣䜷䝹䝙䜰Ꮫ

䝕䞊䝡䝇ᰯ䝻䝞䞊䝖䞉䜺䜲ᩍᤵ䛸ᩘ್ὶయຊᏛ䛻䜘䜛≀

⌮䜶䝋䝻䝆䞊䛾ඹྠ◊✲䚹 

 

d.እᅜே◊✲⪅ࡢᣍ⪸ 

1) ⱥᅜࢻ࣮࢛ࣇࢫࢡࢵ࢜Ꮫ᳜≀⛉Ꮫ⛉ࢵࣜࣇ•ࢡ࣮࣐

ᩍᤵ㸦2015ᖺ࣮࢝ 7᭶ 5᪥㹼8᪥㸧. 

2) ⊂ᅜࢺࣟࣂᏛࢺࣥࣛࣈ•ࢺ࣮࣒ࣝ࣊ᩍᤵ (2015

ᖺ 9᭶ 8᪥㹼10᪥). 

3) ୰ᅜୖᾏ㏻Ꮫ࿅ᐆ⣊ᩍᤵ (2015ᖺ 11᭶ 2᪥㹼4

᪥). 

4) ⡿ᅜࣘࢱᏛᩘᏛ⛉࣮ࢼ࣮࣭࢟ࢬ࣒࣮࢙ࢪ≉ูᩍᤵ 

(2015ᖺ 11᭶ 1᪥㹼5᪥) 

5) ⊂ᅜࢺࣟࣂᏛࢺࣥࣛࣈ•ࢺ࣮࣒ࣝ࣊ᩍᤵ㸦2016

ᖺ 08᭶ 22᪥㹼24᪥㸧㸦2017ᖺ 09᭶ 12᪥㹼14᪥㸧 

6) ⡿ᅜࣘࢱᏛᩘᏛ⛉࣮ࢼ࣮࣭࢟ࢬ࣒࣮࢙ࢪ≉ูᩍᤵ

㸦2016ᖺ 08᭶ 01᪥㹼12᪥㸧 



 

7) ⊂ᅜࢡࣥࣛࣉࢫࢡࢵ࣐༠࣮ࣂ࣮ࣁࢶࢵࣜࣇ◊✲ᡤ

ᩍᤵ㸦2016ᖺࣇࣟࣁ࣑•࣮ࢲࣥࢧ࢟ࣞ 11᭶ 16᪥

㹼18᪥㸧 

8) ᅜ࣮ࣝࢼࣝ࣋ࢻ࣮ࣟࢡ•ࣜࣚࣥ➨ 1 Ꮫ࣮࣏ࣥࣕࢪ

ࣝ•࣮ࣜࣗᩍᤵ㸦2017ᖺ 6᭶ 15᪥㹼8᭶ 20᪥㸧 

9) ⊂ᅜ࣓࣮ࣥࣞࣈᏛ࣮ࢼࣞࣈࢻ•࣮ࢱࣥࣗࢠࢫࣥࣁ

ᩍᤵ㸦2017ᖺ 8᭶ 23᪥㹼8᭶ 27᭶㸧 

10) ⱥᅜࢻ࣮࢛ࣇࢫࢡࢵ࢜Ꮫ᳜≀⛉Ꮫ⛉ࢵࣜࣇ•ࢡ࣮࣐

ᩍᤵ㸦2018ᖺ࣮࢝ 1᭶ 13᪥㹼2᭶ 3᪥㸧. 

 

4.8 ண⟬⋓ᚓ≧ἣ㸦◊✲௦⾲⪅ࠊศ㢮ࠊ◊✲ㄢ㢟ࠊᮇ㛫㸧 

㹟㸬 ⛉Ꮫ◊✲㈝⿵ຓ㔠 

1) ୰ᇉ ಇஅࠊᇶ┙◊✲ B ୍⯡ᩘࠊ ⌮⛉Ꮫ⏕య⏕

ሗ⛉Ꮫࡢ㐃ᦠࡿࡼ⏕▱ࡢᇶᮏࡢ࣒ࢬࣜࢦࣝ

᥈ồ2014ࠥ2016ࠊᖺᗘ. ௦⾲⪅  

2) ୰ᇉಇஅ䠖⛉Ꮫ◊✲㈝⿵ຓ㔠 ᪂Ꮫ⾡㡿ᇦ◊✲䛂䜖䜙䛞

䛾ᵓ㐀䛸༠ዌ䠖㠀ᖹ⾮⣔䛻䛚䛡䜛ᬑ㐢ἲ๎䛾☜❧䛃ィ⏬

◊✲ศᢸ⪅, ᖹᡂ㻞㻡䇲㻞㻢ᖺᗘ, 䝔䞊䝬䠖㠀ᖹ⾮ᐃᖖ≧ែ

䛻䛚䛡䜛䝋䝣䝖䝬䝍䞊䛾䜖䜙䛞䛸䝺䜸䝻䝆䞊, ௦⾲⪅䠖ᢡ

ཎᏹ(ᾏ㐨Ꮫ). 

3) బ⸨ ᙪ㸸 Ꮫ⾡◊✲ຓᡂᇶ㔠ຓᡂ㔠 (ᇶ┙◊✲

(B)) ୖࠕ⓶⣽⬊ࡢ㞟ᅋ㐠ື: ᙧែᙧᡂࡢᇶ♏ࢽ࣓࢝

ゎ᫂ࡢ࣒ࢬ  .2017ᖺᗘࠥ2019ᖺᗘࠊ⪅⾲௦✲◊ࠊࠖ

4) బ⸨ᙪ㸸⛉Ꮫ◊✲㈝⿵ຓ㔠 ᪂Ꮫ⾡㡿ᇦ◊✲ࡽࡺࠕ

ࠖ❧☜ࡢᬑ㐢ἲ๎ࡿࡅ࠾༠ዌ㸸㠀ᖹ⾮⣔ᵓ㐀ࡢࡂ

ィ⏬◊✲ศᢸ⪅, ᖹᡂ27̺��ᖺᗘ, ࣐࣮ࢸ㸸㠀ᖹ⾮

ᐃᖖ≧ែࢪࣟ࢜ࣞࡂࡽࡺࡢ࣮ࢱ࣐ࢺࣇࢯࡿࡅ࠾

࣮, ௦⾲⪅㸸ᢡཎᏹ(ᾏ㐨Ꮫ). 

5) బ⸨ ᙪ㸸Ꮫ⾡◊✲ຓᡂᇶ㔠ຓᡂ㔠 (ᇶ┙◊✲(C)) 

᪂ࡿࡍ㛵࣒ࢬࢽ࣓࢝ࡢບື: ᚰ➽ᢿື⮬ࡢ⫗➽ࠕ

どⅬ࠸ࡋ 㸰㸮㸯㸲ᖺᗘࠥ㸰㸮㸯㸴ᖺࠊ⪅⾲௦✲◊ࠊࠖ

ᗘ. 

6) బ⸨ㆸ: ◊✲௦⾲⪅, ࣒ࢲࣥࣛࠕຊᏛ⣔⌮ㄽᇶ࡙

ᛂ⏝ࠖ,⛉Ꮫ◊✲㈝⿵ຓࡢࡑㄽ㇟⌧ࡢࢫ࢜࢝⋠☜ࡃ

㔠 ᇶ┙(C) No.18K03441, ᪥ᮏᏛ⾡⯆ (2018-

2020).  

7) బ⸨ㆸ: ◊✲ศᢸ⪅, ࡢ⬻ࡢࢺࣄࠕᙧែᙧᡂࡽ⾜

ື⏕ᡂࡿ⮳Ⓨ㐩ࠖࢫࢡ࣑ࢼࢲࡢ, ⛉Ꮫ◊✲㈝⿵

ຓ㔠  ᇶ┙ (S) No. 26220044, ᪥ᮏᏛ⾡⯆ 

(2014-2018). 

8) బ⸨ㆸ: ◊✲௦⾲⪅, ࢫ࣐࢘ࠕ༙⌫⭷㟁ఏἼ

 ゎᯒࠖ,⛉Ꮫ◊✲㈝⿵ຓ㔠ࡿࡼࣝࢹ⚄⤒ሙࣔ⏑ࡢ

ᇶ┙(C) No. 26520201, ᪥ᮏᏛ⾡⯆ (2014-

2018).  

9) బ⸨ㆸ:◊✲௦⾲⪅, ࠕపḟඖࡢ☜⋡ศᒱࡢ◊✲ࠖእ

ᅜே≉ู◊✲ဨ, Dr. Thai Son Doan (Imperial Col-

lege London/࣒ࢼࢺ࣋⛉Ꮫ࣮࣑ࢹ࢝), ᪥ᮏᏛ⾡

⯆ (2015-2017). 

10) బ⸨ㆸ:◊✲ศᢸ⪅, ྂࠕࡧࡼ࠾㔞Ꮚ⤫ィⓗࢸࢫࢩ

✲◊᥈✲ࠖ, ⛉Ꮫࡢሗᗄఱᵓ㐀࡞᪂つࡿࡅ࠾࣒

㈝⿵ຓ㔠 ᇶ┙(B) No. 17H02861, ᪥ᮏᏛ⾡⯆ 

(2017-2021).  

11) బ⸨ㆸ: ◊✲௦⾲⪅, “Understanding the dynam-

ics of atmospheric circulation”, PICS grant, 

LSCE, CEA, France,(2017-2020). 

12) బ⸨ㆸ: ◊✲௦⾲⪅, London Mathematical Labora-

tory Fellowship, London Mathematical Laboratory, 

UK, (2017-2018).  

 

㹠㸬ᆺཷ࣭ࢺࢡ࢙ࢪࣟࣉク◊✲ 

ヱᙜࡋ࡞ 

 

4.9 ཷ㈹ 

ヱᙜࡋ࡞ 

 

 άືࢳ࣮ࣜࢺ࢘ 4.10

1) ୰ᇉ ಇஅ: NHK⥲ྜ2017 ࣅࣞࢸᖺ09᭶29᪥ 㛵すᆅ

᪉㝈ᐃ࠸ࡉࢇࠕࢬ࣮ࣜࢩࡢ⇕ど⥺ ࠸࠾ࠖ ࡋឡࠕ࡚

ࡉไసࡀ⤌␒ࡿ࡞ࠖ-⛎⚄ࡢ⏕ࡿ࠶⢓⳦ -㌟㏆ࡢ

 ࠋࡓࢀࡉ⤂ࡀ✲◊࣮ࢪࣟࢯ࢚⌮≀ࡢᙜ◊✲ᐊࠊࢀ

2) ୰ᇉ ಇஅ: NHK⥲ྜ2017 ࣅࣞࢸᖺ09᭶16᪥ ゎㄝ␒

ㄽබㄽࠕ⤌ ࢬ࣮ࣜࢩࠖ ᪥ᮏ㈹࣮ࣝ࣋ࣀࢢࠕ࡚

✲◊Ꮫ⛉ࡢ ෆ✲◊ࡢᙜ◊✲ᐊࠋࢀࡉไసࡀ⤌␒ࡿ࡞ࠖ

ᐜࡀ⤂ࠋࡓࢀࡉ 

3) ୰ᇉ ಇஅ: NHK⥲ྜ ḷᒣᨺ㏦ᒁ 2017ᖺ08᭶26᪥ 

༗ᚋ3:05-3:45ᨺᫎࠕ⤌␒ࡓࢀࡉNENKIN QUEST ᳃ࡢ

ᐆ▼ࡢࡕࡢ࠸㍯ ࡉ⤂ࡀ✲◊ࡢᙜ◊✲ᐊ࡚࠸࠾ࠖ

 ࠋࡓࢀ

4) ୰ᇉ ಇஅ : NHKࣛ࢜ࢪ➨㸯ᨺ㏦ 2017ᖺ08᭶24᪥ ␒

ࠖࢡ࣮ࢺࢺࢵ࣍ኤ᪉ࠕࡢࠖࢫ࣮ࣗࢽኤ᪉ ࡳඛㄞࠕ⤌

㸰ᅇཷ~ࡃ⪺⪅㈹ཷ㈹࣮ࣝ࣋ࣀࢢࠕ࡚࣮ࢼ࣮ࢥ

㈹ࡢ⢓⳦~࡚ࠖࡋ㸯㸳ศࠋࡓࡅཷࢆ࣮ࣗࣅࢱࣥ 

5) 㯮⏣ ⱱࠊబ⸨ ᙪࠊ୰ᇉ ಇஅ : ࢥࢽࢥࢽ⏕ᨺ㏦ 

2017ᖺ05᭶18᪥㹼2017ᖺ05᭶20᪥ ࠕ᪥ᮏ᭱⣭ືࡢ

⢓ࠊᨺ㏦࡛ࠖ⏕ࢥࢽࢥࢽࠕࡢniconicoࠖࠕࢫࣅ࣮ࢧ⏬

⳦Ꮫ⪅࣭ ༡᪉⇃ᴋࡢ⏕ㄌ㸯㸳㸮࿘ᖺࢆグᛕ⤌␒ࡓࡋ

ࡓࢃ㸲㸶㛫ࡀᵝᏊࡢ⳦⢓ࠊࡽᙜ◊✲ᐊࠊ࡚࠸࠾

ᨺ㏦᪥㸸㸳᭶㸯㸶᪥㸦ᮌ㸧㸯㸲㸸ࠋࡓࢀࡉ⥅୰⏕ࡾ

㸮㸮㹼㸰㸮᪥㸦ᅵ㸧㸯㸲㸸㸮㸮࠙⢓⳦ࠚࢱ࣮ࣗࣆࣥࢥ

ே㢮࠺ࡼࡢࡣୡ⏺ᗈ ࡓࡗࡀ㸽 ⢓⳦ࢇࡉᩍ

࠼ ࡚ ࡶ ࡽ ࠺ ⏕ ᨺ ㏦  ͤ ␒ ⤌ ࣍ ࣮ ࣒ ࣌ ࣮  ࢪ

http://live2.nicovideo.jp/watch/lv298013685ࠖ 

6) ୰ᇉ ಇஅ : ᪥ᮏ⤒῭᪂⪺ 2017ᖺ10᭶08᪥ ᪥᭙∧ 

The STYLE ࡢ≉㞟グ㸦㸱㡫㸧ࠕࠕᡭࡢࡽࡦࡢ⛉Ꮫࠖ

ேࠎ㦫࡚ࠖࡍᙜ◊✲ᐊࡢ⢓⳦◊✲ࡀ⤂ࠋࡓࢀࡉ 

7) ୰ᇉ ಇஅ : ࢫࣥࣛࣇ Le Monde ⣬ 2017ᖺ06᭶25᪥ 

LE MONDE SCIENCE ET TECHNOࡢ࣮ࢼ࣮ࢥグࠕLe blob, 

cet etrange genie visqueux, ni plante, ni animal, 

ni champignon࡚ࠖᙜ◊✲ᐊࡢ⢓⳦࣮ࢪࣟࢯ࢚◊✲

 ࠋࡓࢀࡉ⤂ࡀ

http://live2.nicovideo.jp/watch/lv298013685


 

8) ୰ᇉ ಇஅ : 㐌ห⌧௦ 2017ᖺ10᭶14᪥ ≉㞟グࠕᮏ

ᙜ࣮ࣝ࣋ࣀࢢ ࠸ࢦࢫࡣ㈹࡚ࠖᙜ◊✲ᐊࡢ◊✲ෆ

ᐜࡀ⤂ࠋࡓࢀࡉ 

9) ୰ᇉ ಇஅ : ⏕άࣈࣛࢡᴗ㐃ྜ⏕ά༠ྠ⤌ྜ㐃ྜ

ࠕᮏࡢⰼ᮰ 4ࠖ02ྕ㸦2017ᖺ4᭶3ᅇྕ㸧 2017ᖺ04᭶

01᪥㹼2017ᖺ07᭶01᪥ ࠕࠕᏊᩥࡢࡶࡴ⫱ࢆᮏ 

NO.717࡚ࠖࡋ⮬ⴭ⤮ᮏ࠸ࡇࡋࠕ༢⣽⬊ ⢓⳦ࠖ⚟

㡢㤋᭩ᗑ㸦୰ᇉಇஅⴭᩧࠊ⸨ಇ⾜⤮2015ࠊᖺ㸧ࡢ⤂

グࠗࠕ ▱ⓗ࡚ࡗ࠘ࡢࡶࡿ࡞ఱ㸽ࠖࡀᥖ㍕ࠋࡓࢀࡉ 

10) ୰ᇉ ಇஅ : ẖ᪥ᑠᏛ⏕᪂⪺ 2017ᖺ01᭶08᪥ ࡁࠕࠕ

⮬࠸㸽 ㈼≀⏕࡞ࢇ࡚ࡗ⳦⢓ࠕ㸽ࠖḍ࡛ࡐ࡞ࡢ࠺ࡻ

ᚊศᩓ᪉ᘧ பࠖ࠺࠸ࠎぢ㛤ࡁ㸰ࡢࢪ࣮࣌グ࡛ࠊᙜ

◊✲ᐊࡢ⢓⳦◊✲ࡀ⤂ࠋࠖࡓࢀࡉ  

11) ୰ᇉ ಇஅ : ᪥หᕤᴗ᪂⪺ 2016ᖺ11᭶23᪥ ࠕࠕ῝ᒙ

᩿㠃ࠖḍ࣮ࣝ࣋ࣀࢢࠕ࡚㈹ ேࢆᘬࡅࡘࡁ῝ῡ

ㄏ࠺ ࣇ✲◊ࡢᙜ◊✲ᐊ࡚グࡢࢪ࣮࣌㸯࠺࠸ࠖ

ࠋࠖࡓࢀࡉ⤂ࡀ➃୍ࡢ࣮ࣇࢯࣟ  

12) T. Nakagaki : Die Presse (Austrian newspaper) 

2016ᖺ06᭶12᪥ “Denken ohne Gehrin࠺࠸㸯࣮࣌

ࢀࡉ⤂ࡀ➃୍ࡢ✲◊⳦⢓ࡢグ࡛ᙜ◊✲ᐊࡢ⛬ࢪ

 ”ࠋࡓ

13) ୰ᇉ ಇஅ : ♫ࡿࡍࡃࡋࡢࡓࢆ㞀ᐖ⪅ࢥ ࢹ࣓

ࢱࣥࡅࡷࡕࡗࡪࠕࠕ 19ᕳ 2016ᖺ08᭶20᪥ ࢿࣀࢺ

࣮ࣗࣅ ḍࠖ ࡃゎࢆ㊰㏞ࡀ⳦⢓࠸࡞ࡢ⬻ࠕ࡚ ࠺࠸ࠖ

㸴ࡢࢪ࣮࣌グ࡛ᙜ◊✲ᐊࡢ⢓⳦◊✲ࡀ➃୍ࡢ⤂

ࠋࠖࡓࢀࡉ  

14) ୰ᇉ ಇஅࠊబ⸨ ᙪࠊ㯮⏣ ⱱ : NHK⥲ྜࠕࣅࣞࢸ

࣮࣑ࢹ࢝≀⏕ࡇ࡚ࢇ  ࠖ2016ᖺ04᭶01᪥ ࠕ༗ᚋ㸵

㸦ᅜᨺ㏦㸧࡛⤌␒ࡢ㸵㸮ศ㛫ࡢࡽ༙ 㸳㸫㸯㸮ศࠊ

ᨺࡀෆᐜ✲◊ࡢᙜ◊✲ᐊࡿࡍ㛵⬟▱↛⮬ࡢ⳦⢓ࠊ⛬

㏦ࠋࠖࡓࢀࡉ  

15) ୰ᇉ ಇஅ : ᪂₻ᩥᗜࡢࡋࡅࡓࠕ㠃ⓑ⛉Ꮫ⪅ᅗ㚷 ࣊

ⴭ 2017ᖺ02ࡋࡅࡓࢺ࣮ࣅ㸟ࠖ࠸ࡥࡗ࠸ࡀ≀ࡁ⏕࡞ࣥ

᭶01᪥ ࠕ㸯㸮⠇୰ࡢ➨㸷⠇ࠕ⢓⳦㸸༢⣽⬊࡚ࡗࡔ

ࡼ࡞ࢇࡵ࡞ 㸦ࠖpp. 213-236㸧࡚◊✲ෆᐜࡀᑐㄯᙧᘧ

࡛⤂ࠋࠖࡓࢀࡉ  

16) ୰ᇉ ಇஅ : ᅜ❧Ꮫ㝃⨨◊✲ᡤ࣭࣮ࢱࣥࢭ㛗㆟

 ࣮ࣗࣅࢱࣥࠕ 2016ᖺ11᭶30᪥ ࢪ࣮࣒࣮࣌࣍

vol.25 ࠕ⢓⳦ࠕ▱ᛶࠖࠋ̿̿ࡿ࠶ࡣ ༢⣽⬊⏕≀

✲◊ࡢᏙ㧗ࠊࡿ᥈ࢆ※㉳ࡢࠖࡉࡋࡽே㛫ࠕ 㸦ࠖᩥ:➉

ᯘ⠜ᐇ ᙳ:ᓥ⏣ᣅ㌟㸧ࠖ  

17) ୰ᇉ ಇஅ : ᅜ❧ሗ◊✲ᡤresearchmap ࢫ࣮ࣂ࢝

 2016ᖺ08᭶01᪥ ࠖࡃᣅࢆࢻ࣮ࣝࣇࡢ▱ࠕ࣮࣮ࣜࢺ

http://article.researchmap.jp/tsunagaru/2016/0ࠕ

⳦⢓ࠊࡀ⪅Ꮫ⛉ࡢ㈹2ᅇཷ㈹࣮ࣝ࣋ࣀ࣭ࢢࠕ࡚/8

ᮍ᮶ᚰࡿぢ࡚ࡋ㏻ࢆ✲◊ 㸦ࠖᩥ:ྂ⏣ࠊࡾࡺ┿:

Ỉ㇂㸧ࠖ  

18) ୰ᇉ ಇஅ : ᣋⴭࠕ⢓⳦ ೧ࡿ࡞༢⣽⬊ࡀே㢮ࢆᩆ

࠺ ᖹᡂࠕ 2016ᖺ04᭶01᪥ ࡓࢀࡉ⏝ධヨၥ㢟ࡀࠖ

㸰㸶ᖺᗘឡ▱ᕤᴗᏛධᏛヨ㦂ၥ㢟㸦ᅜㄒ㸧ࠊᖹᡂ㸰

㸶ᖺᗘศ┴❧┳ㆤ⛉ᏛᏛ୍⯡ධヨ㸦⥲ྜၥ㢟㸧ࠊ

ᖹᡂ㸰㸶ᖺᗘ⚄ዉᕝ┴❧ᖹሯ㧗ᰯධᏛ⪅㑅ᢤヨ㦂㸦≉

Ⰽ᳨ᰝၥ㢟㸧ࠖࠋ  

19) ᾏ㐨Ꮫwebpage  2017 ,ࢫ࣮ࣜࣜࢫࣞࣉᖺ7᭶10

᪥,ࠕὶࡢ୰ࢆࢫ࢜࢝⋠☜Ⓨぢࠖ 

㸦https://www.hokudai.ac.jp/news/170710pr.pdf㸧 

20) 㯮⏣ⱱ TBSู2016)ࣝࢼ࣮ࣕࢪ⛎ࢧᖺ 7᭶ 3᪥) 

https://www.hokudai.ac.jp/news/170710pr.pdf

