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ᴫせ 

Advanced Research Projects Agency Energy㸦࢚ࢠࣝࢿー㧗➼◊✲ィ⏬ᒁࠊARPA-E)2007ࠊࡣ ᖺ

⡿ᅜ➇தຊἲ࡛࡜ࡶࡢタ❧ࢀࡉ㺂2009 ᖺࡽ࠿άືࢆ㛤ጞ࣓࢝ࣜ࢔ࠊࡓࡋ㐃㑥࢚ࢠࣝࢿー┬ࡢ⤌⧊

ᡂ࡞ࢺࢡࣃࣥ࢖࢖ࣁࡀࡿ࠶࡛ࢡࢫࣜ࢖ࣁࠊ࡟ⓗ┠ࢆࣥࣙࢩー࣋ࣀ࢖ࡢーศ㔝࡛ࢠࣝࢿ࢚ࠊࡾ࠶࡛

ᯝࢆ࡜ࡇࡿࡆୖࢆពᅗࡢࡑࠋࡿ࠸࡚ࡋ㐠Ⴀࠊࡣ࡟࣒ࢸࢫࢩከᵝᛶ࢜ࠊーࣥࣉᙧᘧ࣭࣒ࣛࢢࣟࣉࠊ

୰࡞㏿㎿ࠊᶒ㝈࡞ࡁ኱ࡿࡅ࠾࡟⌮⟶㐍ᤖࢺࢡジ࢙ࣟࣉࡧࡼ࠾ேဨᵓᡂࡸண⟬㓄ศࡢーࢱࢡࣞ࢕ࢹ

㛫ᡂᯝぢᴟࡢ࡝࡞ุ᩿⥆⥅ࡿࡼ࡟ࡵ≉ᚩࠋࡿ࠶ࡀᵓᡂࣂ࢝ࡢ࣒ࣛࢢࣟࣉࡿࡍーࢠࣝࢿ࢚ࡿࡍーศ

㔝ࡢ⠊ᅖࡣᗈ⠊࡛ࠊࡾ࠶Ⓨ㟁࣭㏦㟁࣭㓄㟁࣭ࢿ࢚┬ࠊ┬㈨※ࠊ㐠㍺࡟ศ㢮ࣟࣉࠋࡿ࠸࡚ࢀࡉジ࢙

ࡵࡓࡿࡍホ౯ࢆᡂᯝࡢࡑࠊࡵࡓ࠸ከࡀࡢࡶ࠸ẚ㍑ⓗపࠊࡣ࡚࠸ࡘ࡟ᡂ⇍ᗘࡿࡅ࠾࡟㛤ጞ᫬Ⅼࢺࢡ

 ࠋࡿ࠶ࡀᚲせࡃ࠸࡚ࡳࢆᮇ㛫ࡿࡓࢃ࡟ᑗ᮶ࠊࡣ࡟
 

Summary 
The Advanced Research Projects Agency Energy (ARPA-E) is an organization of the US Department of 

Energy, which was established under the America COMPETES Act of 2007 and officially launched in 2009. 
It aims for high-risk and high-impact results for innovation in the energy sector. Its management system is 
defined by features such as diversity, open format, the large authority of program directors in budget 
allocation, personnel structure, project progress management, and quick decisions on continuing projects 
based on intermediate achievements. The programs cover a wide range of energy-related subjects, and are 
classified into power generation-transmission-distribution, energy and resource efficiencies, and 
transportation. Since the maturity level at the start of the projects is often relatively low, it is necessary to 
evaluate the results from the long-run view. 
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1 . AR P A- E のᴫせ 

1 . 1  タ立の⤒⦋ 
Advanced Research Projects Agency Energy㸦࢚ࢠࣝࢿー㧗➼◊✲ィ⏬ᒁࠊARPA-E)2006ࠊࡣ ᖺࡢ

⡿ᅜ࣑ࢹ࢝࢔ーࠕࡿࡼ࡟ᙉࡿࡲᔒࢆ㉸࡚࠼㸦Rising Above the G athering Storm)ࠖሗ࿌᭩࢔ࡿࡅ࠾࡟

2007ࠊ࡚࠼ࡲ㋃ࢆ༴ᶵឤࡿࡍ㛵࡟ᢏ⾡ඃ఩ᛶࡢ࣓࢝ࣜ ᖺ⡿ᅜ➇தຊἲ࡛࡜ࡶࡢタ❧2009ࠊࢀࡉ
ᖺࡽ࠿άືࢆ㛤ጞ࣓࢝ࣜ࢔ࡓࡋ㐃㑥࢚ࢠࣝࢿー┬ࠋ[1]ࡿ࠶࡛⧊⤌ࡢ 
タ❧ࡢᵓ᝿ࠊࡣ࡚ࡗࡓ࠶࡟ᅜ㜵㧗➼◊✲ィ⏬ᒁ(Defense Advanced Research Project Agency, 

DARPA)ࢱࣥ࢖ࡀーࡢࢺࢵࢿཎᆺࡸ G PS ࠊ࢚࠸ࡽ࡞࡟ᡂຌ஦౛ࡓࡋ㛤Ⓨࢆ ࣀ࢖ࡢーศ㔝࡛ࢠࣝࢿ

࣋ーࢆࣥࣙࢩ┠ⓗ࡞ࢺࢡࣃࣥ࢖࢖ࣁࡀࡔࢡࢫࣜ࢖ࣁࠊ࡟ᡂᯝࢆ࡜ࡇࡿࡆୖࢆពᅗࠋࡿ࠸࡚ࡋ 
 

1 . 2 බເとࢺࢡ࢙ࢪࣟࣉ㑅ᐃ 
බເᙧᘧࠊࡣ㡿ᇦࢆᐃ࠸࡞ࡵໟᣓබເ㸦OPEN ᆺ㸧ࠊ㡿ᇦᣦᐃᆺࡧࡼ࠾ࠊ୰ᑠ௻ᴗྥࡢࡅ 3 ✀㢮

ࡎࡲࠊ࡚⤒ࢆ࡝࡞㆟ㄽࡿࡼ࡟ࣉࢵࣙࢩࢡබ㛤࣡ーࠊࡣࢫࢭࣟࣉ㑅ᐃࢺࢡジ࢙ࣟࣉࠋࡿࢀࡉศ㢮࡟

ᢏ⾡┠ᶆࡀ Funding Opportunity Announcement(FOA)࡚ࡋ࡜ᥦ♧ࠊࢀࡉᥦ᱌⪅ࡢࡑࡣ㐩ᡂࡓࡅྥ࡟

ᥦ᱌ࣟࣉࠋ࠺⾜ࢆジ࢙ࢺࢡ㑅ᐃࡣ 2 ẁ㝵࡟ศࠊࢀ࠿㑅ᐃࡣ࡚࠸࠾࡟㠉᪂ᛶࡀ㔜どࠋࡿࢀࡉ᥇ᢥࣉ

ࡢᮏᑂᰝࠊணഛᑂᰝࡣࢫࢭࣟ 2 ẁ㝵㑅ᢤࠊࡾ࠾࡚ࡗ࡞࡜ணഛᑂᰝ࡛ࠊࡣᥦ᱌ᢏ⾡᭱ࡢඛ➃ᢏ⾡࡟

ཬࠊࡸࢺࢡࣃࣥ࢖ࡍࡰ⛉Ꮫⓗ࣭ᢏ⾡ⓗ࣓ࣜࡸࢺࢵ㠉᪂ᛶ➼ࡀホ౯ᑐ㇟࡛ࠋࡿ࠶ᮏᑂᰝ࡛ࢀࡑࠊࡣ

ࡣᮇ㛫ࢺࢡジ࢙ࣟࣉࠋࡿ࡞࡟㇟ホ౯ᑐࡶࢺージ࣓ࣥࢿ࣐ࢺࢡジ࢙ࣟࣉࠊ࠼ຍ࡟┠㡯ࡢࡽ 3 ᖺ⛬ᗘ

ࡣࢺࢡジ࢙ࣟࣉࠋࡿ࠶ཎ๎࡛ࡀ 2009 ᖺࡽ࠿㛤ጞࠊࢀࡉከᵝࢠࣝࢿ࢚࡞ーศ㔝ࡀᑐ㇟࡛ࠋࡿ࠶ 
 

1 . 3  年㛫ண⟬ 
ᖺ㛫ண⟬ࠊࡣ⣙ 3 ൨࡛ࣝࢻ᥎⛣2018ࠊࡀࡓࡁ࡚ࡋ ࡧࡼ࠾ 2019 ண⟬ᖺᗘ࡛ࡣ 3 ൨ 5 000 ୓ࣝࢻ⛬

ᗘ࡟ቑຍࣉࣥࣛࢺࠋࡿ࠸࡚ࡋ኱⤫㡿ᨻᶒୗ࡛ࡣẖᖺ኱⤫㡿ᩍ᭩ẁ㝵ࡢᗫṆᥦゝࠊࡎࡽࢃ࠿࠿ࡶ࡟

㆟఍ண⟬ẁ㝵࡛᚟άࠋࡿ࠸࡚ࡋ  
  

2 . AR P A- E の࣒ࣛࢢࣟࣉ 

2. 1  ⴌⱆẁ㝵にࡿ࠶技術⩌開発のᨭ᥼ 
ARPA-E ୰ᚰࢆ㛤Ⓨࡢ⩌⾡ᢏࡢẁ㝵ࠖ㇂ࡢṚࠕࡿ࠶࡟㛫ࡢࣉ࢖ࢱࢺࣟࣉ࡜✲◊ࡿࡺࢃ࠸ࠊࡣ࡛

㸦ᅗࡿ࠸࡚ࡗ⾜ࢆᨭ᥼࡟ 1[1]㸧ࠋ◊✲㛤Ⓨࢆࢡࢫࣜࡢ⪃៖ࡢ࣒ࣛࢢࣟࣉ࡚ࡋከᵝᛶࢆ☜ಖࣉ࢔ࠊࡋ

ࣟーࣟࣉࡿ࡞␗ࡢࢳジ࢙ࡀࢺࢡ㑅ࠊࡣ⏤⌮ࡢࡑࠋࡿ࠸࡚ࢀࡤ⌧᫬Ⅼ࡛ࡸࢺࢫࢥࡣᢏ⾡ᛶ⬟ࡀ┦ᑐ

ⓗ࡟ຎࠊࡀࡿᑗ᮶࡚࠸࠾࡟◚ቯⓗኚ㠉ྍࡍࡽࡓࡶࢆ⬟ᛶࡿ࠶ࡢᢏ⾡ࢆṧࣟࣉࠊࡤࢀࡁ࡛ࡀ࡜ࡇࡍ

㸦ᅗࡿ࠸࡚࠸ᇶ࡙࡟ᛮ᝿࠺࠸࡜ᡂຌࡣ࡚ࡋ࡜࣒ࣛࢢ 2[1]㸧ࠋ 
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ᅗ 1  AR P A- E のᑐ㇟とࡿࡍ◊✲開発ẁ㝵[1 ] 

 

 

ᅗ 2  ከᵝ࡞技術⩌の㑅ᢥにࡿࡼ๰㐀的◚ቯのྍ⬟ᛶ[1 ] 

 
ARPA-E ᅜࡣࡓࡲ௻ᴗࡸ኱Ꮫ࡞኱つᶍࡀ᥇ᢥࠊᙧᘧࣥࣉー࢜ࠊከᵝᛶ࣭⥙⨶ᛶࠊࡣ࣒ࢸࢫࢩࡢ

❧◊✲ᡤ࡟೫ࢱࢡࣞ࢕ࢹ࣭࣒ࣛࢢࣟࣉࠊ࠸࡞ࡽーࡢண⟬㓄ศࠊࡸேဨᵓᡂࣟࣉࡧࡼ࠾ジ࢙ࢺࢡ㐍

ᤖ⟶⌮ࡿࡅ࠾࡟኱࡞ࡁᶒ㝈ࠊ㎿㏿࡞୰㛫ぢᴟࡢ࡝࡞ุ᩿⥆⥅ࡿࡼ࡟ࡵ≉ᚩࣟࣉࠋࡿ࠶ࡀジ࢙ࢺࢡ

 ࠋࡿࡍ೵Ṇࢆ㈨㔠ᥦ౪ࡶ୰㏵࡛ࠊሙྜࡓࢀࡉุ᩿࡜ࡋ࡞ࡳ㐩ᡂぢ㎸ࡀᶆ┠್ᩘࡢ
 

2.  ศ㔝ࡿࡍーࣂの࣒࢝ࣛࢢࣟࣉ 2
ศ㢮ࡢࡇࠋࡿ࠸࡚ࢀࡉศ㢮࡟㍺㐠ࠊ※㈨┬࣭ࢿ࢚┬ࠊⓎ㟁࣭㏦㟁࣭㓄㟁ࠊࡣ㢮✀ࡢ࣒ࣛࢢࣟࣉ

ࡓࡶࢆࢺࢵ࣓ࣜ࡟୧᪉ࡢ㍺㐠ࡧࡼ࠾Ⓨ㟁࣭㏦㟁࣭㓄㟁ࠊࡣ⾡ᢏ࡞࠺ࡼࡢ㟁ụࠊ࡛ࡢࡶ࡞ᐅⓗ౽ࡣ

Webࠋࡿ࠸࡚ࡋ࡜ࡍࡽ ページ[1]ࠊ࡜ࡿࡍࢫࢭࢡ࢔࡟ಶูࣟࣉジ࢙ࡢࢺࢡ≧ែࠊࡣ⤊஢ࠊᐇ᪋୰ࠊ

 ࠋ࠸ከࡶࢺࢡジ࢙ࣟࣉࡓࢀࡉࣝࢭ㏵୰࡛࢟ࣕࣥࠊࢀࡉศ㢮࡟ࣝࢭࣥࣕ࢟
Ⓨ㟁࣭㏦㟁࣭㓄㟁㛵ಀ୍࣒ࣛࢢࣟࣉࡢぴࢆ⾲ 1 Cࠊ㢼ຊࠊኴ㝧ࠊࡣ࡟Ⓨ㟁ࠋࡍ♧࡟ O2ᅇ཰ࠊཎ

Ꮚຊࠊ᰾⼥ྜࠊศᩓⓎ㟁㸦⇞ᩱ㟁ụ➼㸧ࠊࡾ࠶ࡀຍ࡚࠼㟁ຊ㈓ⶶࡸ㏦㟁㛵ಀᢏ⾡ࠋࡿ࠶ࡀ 
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⾲ 1   AR P A- E の࣒ࣛࢢࣟࣉ㸦発㟁࣭㏦㟁࣭㓄㟁㸧 

 ෆᐜ ⛠␎ࢺࢡ࢙ࢪࣟࣉ

⤊஢ࡋたࡶの 

I MP AC C T  ඛ㐍的࡞ C O 2 ᅇ཰技術のための革新ᮦᩱࢫࢭࣟࣉࡧࡼ࠾ 

G R I D S  つᶍの㟁ຊ㈓ⶶࢻࢵࣜࢢ࡞⬟ྍࡀ㛫Ḟ㏦㟁࣭ࢢࣥࣆࣥࣛ  

H EATS   ඛ㐍的⇕㈓ⶶ技術 

G EN I  ྜ⤫⥙ーࣥ㟁ຊの㏦㟁ࣜࢢ  

S o l a r  AD EP T   ࢯーࣛー発㟁のኚ᥮ຠ⋡向ୖ 

F O C U S  㸧ࡴルኴ㝧エネኚ᥮㸦⇕㸤㟁Ẽ㸧㸦革新エネ㈓ⶶྵࢺࢡ࣌ࢫルࣇ   

R EB ELS    ୰ ᆺ⇞ᩱ㟁ụ㸦୍㒊⥅⥆୰㸧 

実᪋୰のࡶの 

C H AR G ES     㟁ຊ⣔⤫⏝の㟁ຊ㈓ⶶᛶ⬟ヨ㦂 

ALP H A  ☢Ẽ័ᛶ᰾⼥ྜ 

G EN S ETS   ศᩓ࢙ࢪࢥネ 

MO S AI C   㞟ගᆺኴ㝧㟁ụ㸦࣐ࣞ࢔ࣟࢡ࢖ー㸧 

N O D ES   ศᩓエネ࣒᭱ࢸࢫࢩ㐺໬ 

G R I D  D ATA   㟁ຊ⣔⤫㐠⏝ࢺࣇࢯ開発 

I O N I C S   ᅛయ㟁ゎ㉁㸦㟁ụ࡬のᛂ⏝ࢆពᅗ㸧 

I N TEG R ATE  ኳ↛࢞ࢫ฼⏝㧗ຠ⋡ศᩓ㟁※ 

MEI TN ER   低ࢺࢫࢥᑠᆺཎᏊຊ発㟁 

G O  C O MP ETI TI O N    㟁ຊ⣔⤫に㛵࣌ࣥࢥ࢔࢙࢘ࢺࣇࢯࡿࡍ 

B R EAK ER S    ┤ὶ㐽᩿ᶵ 

D AY S   㛗ᮇ㛫඘ᨺ㟁ᆺ㟁ຊ㈓ⶶ 

ATLAN TI S   ὒୖ㢼ຊ 

 
᭱㏆ࢱࢫーࡓࡋࢺ DAYS (Duration Addition to electricitY Storage)ࠊࡣ࡛࣒ࣛࢢࣟࣉ㢼ຊⓎ㟁࡝࡞

࢚࠸࡞ࡤ㑅ࢆタ⨨ሙᡤࡧࡼ࠾ࠊ඘ᨺ㟁᫬㛫ࡢ㛗ᮇࡾࡼ᪥㈇Ⲵኚືࠊ࠼ഛ࡟ሙྜࡓࡋ㛗᫬㛫೵Ṇࡀ

ࢦࢸ࢝ࠊー1 (᪥㈇Ⲵኚືᑐᛂ㸩㛗᫬㛫㈓ⶶᶵ⬟)ࣜࢦࢸ࢝ࠋࡿ࠸࡚ࡋᣦ┠ࢆ㛤Ⓨࡢー㈓ⶶࢠࣝࢿ

ࣜー2㸦㛗᫬㛫㈓ⶶᶵ⬟ࡿࡅ࠾࡟(ࡳࡢせồ㐩ᡂ┠ᶆࡸ᮲௳ࡀබເ᮲௳ࠊࡣࡽࢀࡑࠊࢀࡉ♧࡟඘ᨺ

㟁ᣢ⥆᫬㛫 10㹼100 ᫬㛫ࠊ⵳㟁ࢺࢫࢥ 5  U S㺾/k Whࠊ㟁ຊ㉎ධ౯᱁ 2 U S㺾/k Whࢺ࢖ࢧࠊไ⣙ࠊࡋ࡞

ධฟຊࡣ㟁ຊ࡟㝈ᐃ᭱ࠊ ᑠฟຊᐜ㔞 100k W ࠸࡚ࢀࡉ♧᫂ࡶࣝࢡ࢖ࢧ඘ᨺ㟁ࡿࡍ᝿ᐃࠊࡾ࠶࡛࡝࡞

 ࠋࡿ
DAYS 10ࠊࡣ࡛ ࣝࢿ࢚⇕ࡣᅇ཰᪉ᘧࡧࡼ࠾ー㈓ⶶࢠࣝࢿ࢚ࠊࡀࡿ࠸࡚ࢀࡉ᥇ᢥࡀࢺࢡジ࢙ࣟࣉ

ࢧࣥࢺ࢖ࣞࣈࠊࡣ࡟ලయⓗࠋࡿ࠸࡚ࡋಖ☜ࢆከᵝᛶ࡝࡞ーࢠࣝࢿᶵᲔ࢚ࠊーࢠࣝࢿ໬Ꮫ࢚ࠊーࢠ

ࢸࢵࣂーࣟࣇ㯤◲ࠊ⇕ሷ⵳⼥⁐ࡿࡼ࡟ࣉ࣏ࣥࢺーࣄࠊ⏝㓟໬㑏ඖ⇕฼ࠊᅛయ⢏Ꮚ⇕㈓ⶶ࡜ࣝࢡ࢖

低炭素社会実現に向けた政策立案のための提案書 
革新的エネルギー技術開発と ARPA-E の動向 令和 2 年 2 月 
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ᅗ 1  AR P A- E のᑐ㇟とࡿࡍ◊✲開発ẁ㝵[1 ] 

 

 

ᅗ 2  ከᵝ࡞技術⩌の㑅ᢥにࡿࡼ๰㐀的◚ቯのྍ⬟ᛶ[1 ] 

 
ARPA-E ᅜࡣࡓࡲ௻ᴗࡸ኱Ꮫ࡞኱つᶍࡀ᥇ᢥࠊᙧᘧࣥࣉー࢜ࠊከᵝᛶ࣭⥙⨶ᛶࠊࡣ࣒ࢸࢫࢩࡢ

❧◊✲ᡤ࡟೫ࢱࢡࣞ࢕ࢹ࣭࣒ࣛࢢࣟࣉࠊ࠸࡞ࡽーࡢண⟬㓄ศࠊࡸேဨᵓᡂࣟࣉࡧࡼ࠾ジ࢙ࢺࢡ㐍

ᤖ⟶⌮ࡿࡅ࠾࡟኱࡞ࡁᶒ㝈ࠊ㎿㏿࡞୰㛫ぢᴟࡢ࡝࡞ุ᩿⥆⥅ࡿࡼ࡟ࡵ≉ᚩࣟࣉࠋࡿ࠶ࡀジ࢙ࢺࢡ

 ࠋࡿࡍ೵Ṇࢆ㈨㔠ᥦ౪ࡶ୰㏵࡛ࠊሙྜࡓࢀࡉุ᩿࡜ࡋ࡞ࡳ㐩ᡂぢ㎸ࡀᶆ┠್ᩘࡢ
 

2.  ศ㔝ࡿࡍーࣂの࣒࢝ࣛࢢࣟࣉ 2
ศ㢮ࡢࡇࠋࡿ࠸࡚ࢀࡉศ㢮࡟㍺㐠ࠊ※㈨┬࣭ࢿ࢚┬ࠊⓎ㟁࣭㏦㟁࣭㓄㟁ࠊࡣ㢮✀ࡢ࣒ࣛࢢࣟࣉ

ࡓࡶࢆࢺࢵ࣓ࣜ࡟୧᪉ࡢ㍺㐠ࡧࡼ࠾Ⓨ㟁࣭㏦㟁࣭㓄㟁ࠊࡣ⾡ᢏ࡞࠺ࡼࡢ㟁ụࠊ࡛ࡢࡶ࡞ᐅⓗ౽ࡣ

Webࠋࡿ࠸࡚ࡋ࡜ࡍࡽ ページ[1]ࠊ࡜ࡿࡍࢫࢭࢡ࢔࡟ಶูࣟࣉジ࢙ࡢࢺࢡ≧ែࠊࡣ⤊஢ࠊᐇ᪋୰ࠊ

 ࠋ࠸ከࡶࢺࢡジ࢙ࣟࣉࡓࢀࡉࣝࢭ㏵୰࡛࢟ࣕࣥࠊࢀࡉศ㢮࡟ࣝࢭࣥࣕ࢟
Ⓨ㟁࣭㏦㟁࣭㓄㟁㛵ಀ୍࣒ࣛࢢࣟࣉࡢぴࢆ⾲ 1 Cࠊ㢼ຊࠊኴ㝧ࠊࡣ࡟Ⓨ㟁ࠋࡍ♧࡟ O2ᅇ཰ࠊཎ

Ꮚຊࠊ᰾⼥ྜࠊศᩓⓎ㟁㸦⇞ᩱ㟁ụ➼㸧ࠊࡾ࠶ࡀຍ࡚࠼㟁ຊ㈓ⶶࡸ㏦㟁㛵ಀᢏ⾡ࠋࡿ࠶ࡀ 
 
 

$ 1 0 M

$ 1 0 0 M

R e s e a r c h

P r o t o t y p e
D e m o n s t r a t i o n

In
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st
m
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T i m eC o n c e p t

$ 1 M

AR P A- E

O t h e r  I n v e s t o r s



4 ʢ+45ʣߏػڵ開発๏ਓՊֶ技術ৼڀݚ立ࠃ
低炭素社会ઓུηϯλーʢ-$4ʣ

低炭素社会実現に向けた政策立案のための提案書
革新的エネルギー技術開発とARPA-Eの動向
令和2年2月

低炭素社会実現に向けた政策立案のための提案書 
革新的エネルギー技術開発と ARPA-E の動向 令和 2 年 2 月 

4 
 

ࣜーࠊᒾ▼୰Ỉὀධ㈓ⶶࠊ༢୍ࢡࣥࢱᆺள㖄⮯⣲ࣟࣇー㟁ụࠊ㐣㓟໬Ỉ⣲฼⏝㟁ゎ࡜⇞ᩱ㟁ụࠊ

⏺⮫㉸࡜⇕⵳ࣉ࣏ࣥࢺーࣄ C O2ࢱーࠊࣥࣅ◲㯤࣐ࣟࣇ࣒࢘ࢩࢿࢢーࣜࢸࢵࣂーࠊ㯮㖄⇕㈓ⶶ࡜⇕

ග㉳㟁ຊⓎ㟁࡝࡞ᵝࠋࡿ࠶࡛ࠎ 
⾲ࢆぴ୍࣒ࣛࢢࣟࣉࡿࢀࡉศ㢮࡟※㈨┬ࡧࡼ࠾ーࢠࣝࢿ࢚┬ 2 ගࠊࢫ࢖ࣂࢹ㟁ຊኚ᥮ࠋࡍ♧࡟

ࠊ▱₃ὤ᳨ࣥࢱ࣓ࠊỈ⠇⣙ᆺⓎ㟁ࠊ㍍㔠ᒓࠊࢫー࢔࢔ࣞࠊーࢧࣥࢭࠊ❆ࠊㄪ✵ࠊ࠼ຍ࡟ࢫ࢖ࣂࢹ

᳜≀Ⅳ⣲ᅛᐃࡓࡗ࠸࡜ᢏ⾡⩌ࠋࡿ࠶ࡀேᕤ▱⬟ࡓ࠸⏝ࢆタィຠ⋡໬ᢏ⾡ࠋࡿࢀࡉ┠╔ࡶ࡝࡞ 

⾲ 2  AR P A- E の࣒ࣛࢢࣟࣉ㸦┬エネ࣭┬㈨※㸧 

 ෆᐜ ⛠␎ࢺࢡ࢙ࢪࣟࣉ

⤊஢ࡋたࡶの 

AD EP T  㟁ຊኚ᥮の㧗ຠ⋡໬ 

B EET- I T  革新的✵ㄪᶵჾ࠸⏝ࢆたᘓ≀のエネルギーຠ⋡向ୖ㸦୍㒊⥅⥆୰㸧 

R EAC T  㔜せ技術に౑⏝࢔࢔ࣞࡿࡍーࢫ௦᭰≀㉁ 

METALS   㟁Ẽ/ ⇕໬Ꮫࢆά⏝ࡋたඛ㐍的㍍㔞㔠ᒓ〇㐀㸦୍㒊⥅⥆୰㸧 

S W I TC H ES    㧗ຠ⋡࣒ࢸࢫࢩไᚚ⏝࣡ࢻࣥࣂࢻ࢖ギࣕࡘ࠿ࣉࢵ低౯᱁の㟁Ꮚ࢖ࣂࢹ

 ࢫ
実᪋୰のࡶの 

D ELTA  ᒁᡤ෭ᬮᡣ࣒ࢸࢫࢩ 

AR I D   発㟁ᡤ෭༷࣒ࢸࢫࢩ㸦Ỉ⠇⣙ᆺ㸧 

MO N I TO R  ▱᳨ࣥࢱ࣓   

R O O TS   ᳜≀ᆅୗ㒊࡬の炭素ᅛᐃ 

S H I ELD   㧗ຠ⋡❆㸦༢ᯈ㸧 

C I R C U I TS  エ༙ࣞᑟయ࣡ࣃ   

EN LI G H TEN ED    ග I C T  ࢫ࢖ࣂࢹ

P N D I O D E  ❅໬࣒࢞ࣜ࢘ࢫ࢖ࣂࢹ 

S EN S O R   ┬エネᘓ⠏≀⏝ࢧࣥࢭー 

H I TEMMP   㧗 㧗ᅽの⇕஺᥮ჾ⏝ᮦᩱ 

D I F F ER EN TI ATE   ேᕤ▱⬟( ᶵᲔᏛ⩦)  たタィຠ⋡໬ࡋ⏝฼ࢆ

 
㐠㍺㛵ಀ୍࣒ࣛࢢࣟࣉࡢぴࢆ⾲ 3 ࡝࡞ᩱ⇞࢜࢖ࣂࠊ㌴ື⮬ࢫ࢞↛ኳࠊ㟁Ẽ⇞ᩱࠊ㟁ụࠋࡍ♧࡟

 ࠋࡿ࠸࡛ࢇ⤌ࡾྲྀ࡟࡝࡞ᚊ㐠㌿⮬ࠊ஺㏻ไᚚࠊ࠼ຍ࡟
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⾲ 3 AR P A- E の࣒ࣛࢢࣟࣉ㸦㐠㍺㸧 

 ෆᐜ ⛠␎ࢺࢡ࢙ࢪࣟࣉ

⤊஢ࡋたࡶの 

B EES T 㐠㍺⏝㟁Ẽエネルギー㈓ⶶの⵳㟁ụ 

El e c t r o f u e l s   㟁Ẽ⇞ᩱ㸦ගྜᡂに࢜࢖ࣂ࠸࡞ࡽࡼ⇞ᩱྜᡂ㸧 

P ETR O   㑇ఏᏊ᧯స᳜≀にࡿࡼ▼Ἔ௦᭰⇞ᩱ 

AMP ED   㟁ụのඛ㐍的ไᚚ࣭ಖㆤ 

MO V E  ኳ↛࢞ࢫ⮬動㌴㸦࢞ࢫ㈓ⶶ㸧 

TR AN S N ET ஺㏻ไᚚ㸦ࣘーࢨーಙྕ発ಙࠊ㧗ຠ⋡エࣥࣥࢪ➼㸧 

実᪋୰のࡶの 

R AN G E  㟁Ẽ⮬動㌴⏝の㧗⪏ஂᛶ࣭低ࢺࢫࢥḟୡ௦⵳㟁ụ 

R EMO TE  ࣓ࣇࣟࢺࣀࢱ⣽⳦ࢆ฼⏝ࡋた低᤼ฟの㍺㏦⏝ᾮయ⇞ᩱ〇㐀 

TER R A  ࢜࢖ࣂ⇞ᩱ㸦⮬動໬ࠊ㑇ఏᏊࢹࢢࢵࣅࠊーࢱ㸧 

R EF U EL  ෌エネ฼⏝ᾮయ⇞ᩱ 

N EX TC AR   ḟୡ௦⮬ᚊ㐠㌿ 

MAR I N ER   ኱ᆺ⸴㢮エネルギー 

3. AR P A- E のᡂᯝ 

DARPA ARPA-Eࠊ࡚ࡋᑐ࡟ࡢࡿ࠸࡚ࡗ࡞࡟࣒ࢸࢫࢩࡿࡆୖ࠸㈙ࢆ᥋ᡂᯝ┤ࡀ㌷ࠊࡣ࡛ ジࣟࣉࡢ

ᨭࡀー࣒ࢳᕷሙ໬ᨭ᥼ࠊࡵࡓࡢࡑࠋ࠸࡞ࡣ࡛ࡅࢃࡿࡆୖ࠸᥋㈙┤ࢆᡂᯝࡀᅜࠊࡣ࡚࠸ࡘ࡟ࢺࢡ࢙

᥼ࠋࡿ࠸࡚ࡗ⾜ࢆ 
ᡂຌᇶ‽ࠊ࡚ࡋ࡜᪂つẸ㛫ᢞ㈨ࡢูࠊᨻᗓ⣔ࣟࣉジ࢙2019ࠋࡿ࠸࡚ࡆ࠶ࢆ࡝࡞⾜⛣ࡢ࡬ࢺࢡ ᖺ

3 ᭶᫬Ⅼ࡛2009ࠊ ᖺࡢ㛤ጞ௨㝆800ࠊ ௨ୖࣟࣉࡢジ࢙࡟ࢺࢡ 20 ൨ࡢࣝࢻ⣼✚ᢞ㈨76ࠊ࠸⾜ࢆ ௻ᴗ

タ❧131ࠊ 145ࠊᚓ⋓ࢆ㈨㔠ࡢࢺࢡジ࢙ࣟࣉᨻᗓ⣔ࡀࢺࢡジ࢙ࣟࣉ ࡿࡼ࡟ࢺࢡジ࢙ࣟࣉ 29 ൨ࣝࢻ

2,489ࠋ㸧ࡴྵࢆ࡝࡞㉳ᴗࠊࡆୖ࠸㈙࡚ࡋ࡜ࣉࢵ࢔ࢺーࢱࢫẸ㛫ᢞ㈨ㄏⓎຠᯝ㸦ࡢ ࠾ࠊᰝㄞㄽᩥࡢ

ࡧࡼ 346  ࠋࡿ࠸࡚ࢀࡉሗ࿌ࡀᡂᯝࡢ࡝࡞チ≉ࡢ
ARPA-E ື⮬㟁Ẽࠋ[4][3][2]ࡿ࠸࡚ࢀࡽࡵ࡜ࡲ࡟ࢺー࣏ࣞࠊࡣࢺࢡジ࢙ࣟࣉᡂຌ஦౛ࡓࡋุ᩿ࡀ

㌴⏝ࣜࢸࢵࣂࡢーࢠࣝࢿ࢚ࡢー㈓ⶶ⬟ຊࢆࢺࢫࢥ࡜┠ᶆࡿࡍ࡜ RAN G E ࠊࡕ࠺ࡢ࣒ࣛࢢࣟࣉ

C adenz a Innovation ࢆ㟁ụࣥ࢜࢖࣒࢘ࢳᑠᆺ෇⟄ᙧࣜࠊࡣー࣒ࢳࢺࢡジ࢙ࣟࣉࡓࡋ࡜୰ᚰࢆ♫ 1 ࡘ

ࡿࡼ࡟ᡂ⏕ࢫ࢞ࠊᶵᲔⓗእຊࠊᭀ㉮⇕ࡢࣝࢭ༢୍ࠊࡋ〇㐀ࠊタィࢆࣝࢭࡢ኱ᆺࡓࡵ࡜ࡲ࡟ᐜჾࡢ

㐣ຍᅽ࡟࡝࡞ᑐࡿࡍᏳ඲ᛶࢆ☜ಖ୍ࡿࡍ᪉࡛ࡢࢡࢵࣃࠊ┠ᶆ࡛ࡿ࠶ 125 k /ࣝࢻ Wh ࡜ࡓࡋ㐩ᡂࢆ

࠺ᢅࢆ⾡㈨※ᢏ┬࣭ࢿ࢚┬ࡿࡍ㛵࡟㔠ᒓࠊࡓࡲࠋ[4]ࡿ࠸࡚ࡋ M ETAL Alcoaࠊࡕ࠺ࡢ࣒ࣛࢢࣟࣉ
࡜ࡍᣦ┠ࢆࢿ࢚┬࡞኱ᖜࠊ࡚ࡋẚ㍑࡜ᚑ᮶ᡭἲࡿࡅ࠾࡟⢭㘐࣒࢘ࢽ࣑ࣝ࢔ࠊࡣ࡛ࢺࢡジ࢙ࣟࣉ♫

TiBࠋࡓࡋ ࡉቑຍࢆ✚᥋ゐ㠃࡚ࡋ⨨ഴᩳ㓄ࢆ㟁ᴟࡾࡼ࡟⏝᥇ࢻーࢯഴᩳᆺ࢝ࡓࡋࢢࣥ࢕ࢸーࢥࢆ2

11.2kࠊࡏ Wh/k g 㸦ᅗࡿ࠸࡚ࡋ࡜ࡓࡋ㐩ᡂࢆ⬟ᛶࡿᅇୖ࡟኱ᖜࢆᶆ್┠࡜ 3[3]㸧ࠋ 
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ࣜーࠊᒾ▼୰Ỉὀධ㈓ⶶࠊ༢୍ࢡࣥࢱᆺள㖄⮯⣲ࣟࣇー㟁ụࠊ㐣㓟໬Ỉ⣲฼⏝㟁ゎ࡜⇞ᩱ㟁ụࠊ

⏺⮫㉸࡜⇕⵳ࣉ࣏ࣥࢺーࣄ C O2ࢱーࠊࣥࣅ◲㯤࣐ࣟࣇ࣒࢘ࢩࢿࢢーࣜࢸࢵࣂーࠊ㯮㖄⇕㈓ⶶ࡜⇕

ග㉳㟁ຊⓎ㟁࡝࡞ᵝࠋࡿ࠶࡛ࠎ 
⾲ࢆぴ୍࣒ࣛࢢࣟࣉࡿࢀࡉศ㢮࡟※㈨┬ࡧࡼ࠾ーࢠࣝࢿ࢚┬ 2 ගࠊࢫ࢖ࣂࢹ㟁ຊኚ᥮ࠋࡍ♧࡟

ࠊ▱₃ὤ᳨ࣥࢱ࣓ࠊỈ⠇⣙ᆺⓎ㟁ࠊ㍍㔠ᒓࠊࢫー࢔࢔ࣞࠊーࢧࣥࢭࠊ❆ࠊㄪ✵ࠊ࠼ຍ࡟ࢫ࢖ࣂࢹ

᳜≀Ⅳ⣲ᅛᐃࡓࡗ࠸࡜ᢏ⾡⩌ࠋࡿ࠶ࡀேᕤ▱⬟ࡓ࠸⏝ࢆタィຠ⋡໬ᢏ⾡ࠋࡿࢀࡉ┠╔ࡶ࡝࡞ 

⾲ 2  AR P A- E の࣒ࣛࢢࣟࣉ㸦┬エネ࣭┬㈨※㸧 

 ෆᐜ ⛠␎ࢺࢡ࢙ࢪࣟࣉ
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