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4-1-4.  
4-1-4-1.  

 

 
 

 
 

( )  
200,000  PwC MVA  

0-022  
( )  

22,000 kWh 2020  WG  
12 kWh TEPCO  

 21-3 kWh 2020  
( )  

100 kg 2020  WG  
( )   

5-0kWh Nm3-H2  
98%  

( )  
40%  

( )  
60m3/  4-1-2 25000 2-4/1000=60m3/  

( ) 20 m3/h/  
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i)  

 H2O 55-33 mol-H2O 
 1L 55-33 mol×22-4 L/mol×1/2×98%×40%)/1000  

0-24 m3-O2 
 1L 55-33mol×22-4L/mol×98%×40%)/1000  0-

49m3-H2 
 1 m3 1 L/0-24 m3-O2×200 /L  

824 /m3-O2 
 1  m3 10 kWh/Nm3×22 /kWh

 220 /m3-O2 
1m3 824 /m3-O2+220 m3/O2  

1,04-2 /m3-O2 1,000 /m3  
 

 1m3 1 L/0-49m3-H2×200 /L  
412 /m3-H2 

 1m3 5-0 kWh/Nm3×22 /kWh
 110 /m3-H2 

1m3 412 /m3-H2+110 m3/H2  
522 /m3-H2 600 /m3  
 

ii) 1,000  
 1,000 1,000 60m3/  60,000m3 
 1 m3  
 N2 0-028 kg/mol/0-0224m3/mol 100 /kg  125 /m3-N2(

) 
 1,000 N2 60,000 m3×79% 47,400 m3-

N2×125 /m3-N2  5,925,000 5-93  
 1,000 O2 60,000 m3×21% 12,600 m3-

O2×1,04-2 /m3-O2  13,154 132  
1,000 5,925,000 13,154

5-94  
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i)  

 
1,400 /ton/day 

 8-3 ton/ JAXA 0-02 ton/day 
0-02 ton/day  1,400 /ton/day  32-

3  
 1,000 1,000

32,278 323  
 

ii)   
 1,550

/ton/day 
 49-3 ton/ JAXA 0-14 ton/day 

0-14 ton/day  1,550 /ton/day  
212-3  

 1,000 1,000
212,264 2,100  

 
iii) 10  

 LOX 49-3 ton/ 10 493 ton =493*1,000*1,000/ (32 g/mol)*22-4 
L/mol / 1,000=34-1,100 Nm3-O2  

 LH2 8-3 ton/ 10 83 ton =83*1,000*1,000 /(2 g/mol)*22-4 L/mol 
/ 1,000=929,600 Nm3  
 

iv)  
 2,100 34-1,100 Nm3-O2 0-8 

kWh/Nm3(NEDO )×22 /kWh
1,000 /m3  1-63 Nm3 

1-141 /kg(LOX)@1-429kg/m3 
 323 929,600 Nm3 1-2 kWh/Nm3(METI

)×22 /kWh 600 /m3= 0-
661 Nm3 

7-43 /kg(LH2)  @0-0899kg/m3 
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1 Kitaya, Y-, Higashi, K-, Shibuya, T-, Endo, R-, 2021, Fundamental study on plant-
based regenerative life-support systems with sweetpotato culture in space, Trans- 
JSASS Aerospace Tech- Japan, 19(6), 889-891- 
2 

P153-
164- 
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3 Stuart R- Taylor (1992)- Solar system evolution- Cambridge Univ- Press- p- 307 pp 
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  100 ton/ 400 ton 1/50 /  

5 ton/ 20 ton 0-1/5 /  
  10/50/100 /ton 
 LEO  0-07/0-3/1 /ton 
  0-1/5/10 /ton 

 
( )  V 

 10,546 m/s 
 7,980 m/s 
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5ton
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, 62  , https://www-nipr-ac-jp/antarctic/jare/member62-html 

2022 7 10 ispace  
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4-2-3-2.  
 

10

 
 
4-2-3-3.  
 
(1)  

2025
JAXA 2022 4

20214  4-2-3-1  2030

 4-2-3-2 /
 

 
2040

 
  

 
 4-2-3-1 2035  

JAXA, 2021 , https://www-exploration-jaxa-

jp/assets/img/news/pdf/scenario/2021/Scenario2021-pdf

2022 5 27  

 
4 JAXA, 2021 , https://www-exploration-jaxa-jp/assets/img/ 
news/pdf/scenario/2021/Scenario2021-pdf 2022 5 27  
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 4-2-3-2  

JAXA, 2021 , https://www-exploration-jaxa-

jp/assets/img/news/pdf/scenario/2021/Scenario2021-pdf

2022 5 27  
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 4-2-3-3  

 
(2)  

 4-2-3-3

 
1 60% 5

70%
-  

 
( )  

 
 

 

 

 
5  https://jrc-jalan-net/wp-content/uploads/2021/07/ 
3d4d4785511ef636342d74-1314-29a4b2-pdf 2022 6 28  
6 Reuters, Got $50 million for a vacation? NASA to open space station to private citizens, https://www-
reuters-com/article/us-space-exploration-nasa-idUSKCN1T81U6 2022 5 27  
7  https://tabihack-
jp/expensive-hotels-world/#i-6 2022 5 27  
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$10,0000 $0-1M / 10
$0-9M  
 

( ) -  

dearMoon SpaceX Starship

 
  

dearMoon  
deerMoon 1,000 $1B  8 deerMoon

8 1 $100M
1 $100M  

 
  

$55M 9

$35,000 $1
55M  

 
$100M  

dearMoon

 
 

$1M $100M
90%

1
 

 
   

 
8 mynavi, dearMoon !!, https://news-
mynavi-jp/techplus/article/20210312-1799847/ 2022 5 27  
9 The Guardian, First all-private crew returns from International Space Station, https://www-theguardian-
com/science/2022/apr/29/first-all-private-space-crew-axiom-returns-international-space-station
2022 5 27  
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2020 2030

2040 3
10,000  

 
(2)  
( )  

1 2

 
 

 4-2-3-4 1
$100M

2040 1/5
$20M 1 $5M

 
 

 
 4-2-3-4 1  
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( )  

3 2040
10,000

Starship 100 / 10 
Starship  

 
 4-2-3-5 Starship1 10

dearMoon 4
Starship 1 50 30

Starship1 100
Starship 100  

 
40 1,500

10,000  
 

 

 4-2-3-5  
 
(3)  

1 2 4-
2-3-6

2  
 

 
10 SpaceX, STARSHIP USERS GUIDE Revision 1-0, https://www-spacex-com/media/ 
starship_users_guide_v1-pdf 2022 6 28  
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$4-2B
$200B $50B  
 

 
 4-2-3-6  

 
4-2-3-5.   

 

2040

 
 
(1)  

4-2-3-7 2031 $3-5B
11 2021 2031 CAGR

Compound Annual Growth Rate 17% 2040
2040

$14B  
 

Beyond Earth 2031
Beyond Earth $1-3B 4

 
11   4-2-2, NSR, Space 
Tourism and Travel Market , https://www-mext-go-jp/kaigisiryo/content/20210118-mxt_uchukai01-
0000124-21_5-pdf 2022 5 27  
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2040 2040 Beyond Earth
$5-2B

Orbital Suborbital
$14B  

 

 
 4-2-3-7 2021 2031  

NSR, SPACE TOURISM AND TRAVEL MARKETS, 3RD EDITION, https://www-nsr-

com/?research=space-tourism-and-travel-markets-3rd-edition 

2022 6 28  

 
(2)  

2020

 
 

$8,500
12 2019 2020  1 8 56,000

2020 $476M  
2026 $8-9T

2021 2026 CAGR 3-1% 13 
2040 $877M $0-9B

 
12 Adventure life, Antarctica Cruises, Ships & Tours, https://www-adventure-life-
com/antarctica#:~:text=The%20average%20cost%20is%20around,the%20most%20affordable%20depar
ture%20ports- 2022 5 27  
13 Industry ARC, Travel and Tourism Market - Forecast(2022 - 2027), https://www-industryarc-
com/Report/19632/travel-and-tourism-market-html# 2022 6 28  



53 
 

2040 $13-6T
0-006%  

 

 
 4-2-3-8  

IATTO HP, https://iaato-org/information-resources/data-statistics/ 2022 5 27  

 
(3)  

2040 4-2-3-1
4-2-3-2

1

$200B 2021
$386B 14

 
 
 

 4-2-3-1 2040  

 
 

 
14 SIA, State of the Satellite Industry Report 2022, https://sia-org/news-resources/state-of-the-
satellite-industry-report/ 2022 7 4  
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ii) 2040 10,000  

 $5M $20M 10,000

10,000  
 
iii) 2040  

 10,000
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5-6 1 $8,500

$5M
10,000  

 
4-2-4.  
 

 
 

2

-Planet 6-0 -
-

8



55 
 

 
 
  
   



56 
 

4-3.  
4-3-1.  
4-3-1-1.  

 

 
 

  
  
  
  

 
4-3-1-2.  

3  
 

1
 

2  
3  

 
4-3-2. 1  
4-3-2-1.  

 
1  

 
 

 
 

 
 100  
 

 
 



57 
 

4-3-2-2.  
 

3  
 

  
1

 

 
 
  

 

 
 

  
ISS

 

ISS  
 

100

 
 

100
 

 
1

 
 



58 
 

4-3-2-3.  
(1)  

 
 

 
 

ISS

 
 

 
 
(2)  

 
 

 
 

 
 

(3)  

 
 

 



59 
 

 
 
(4)  

 
 

( )  
3
 

 
  

 
  

 
  

 
 

( )  
8 ” jurisdiction”

8
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ISS
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8 IGA5 2

 
 

 
 

 
 

  
8 ”A State Party to the Treaty on whose registry an object 

launched into outer space is carried shall retain jurisdiction and control over 
such object, and over any personnel thereof, while in outer space or on a celestial 
body-” ”therein” ”thereof”

8

 
 

  

8
” an object launched into outer space”
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D'où venons-nous? Que sommes-nous? Où allons-nous?

06/24/10

　

月にvillageをつくること＝文化人類学からのアプローチ

1．宇宙研究と（文化）人類学

2．長期的スパンでの人類の社会・文化の問題

3．どのようにビレッジをつくるか？
  「月(宇宙)に村(組織・共同体・社会？)を作る」際に，検討するための分析枠組みと思考チャート

4．地上の人類社会・文化の多様性と可能性

5．おわりに

これらを踏まえて本章のコンテンツ

1．宇宙研究と（文化）人類学

月に人類社会を作ることを考える場合の
議論の出発点を以下のように考える

宇宙と人類を知ることの意味とは？

　　文化人類学者と宇宙　

97



• Olson, V. A. (2010). “
.” PhD diss.

In referr ing to space as  a n  "extreme environment,"  interlocutors
were not only signaling its categorical s t a tus as   a  limit-case, but  
also the  ex ten t  to which 

.(Olson 2010: 7 )

• “Extreme: Cosmos”

(Anthropological Quarterly, 2012, Vol.85, No.4.)

7

•

•

•

•

•

06/24/10

Ben R.finney: project

06/24/10

• Some Anthropology of Humans in Space. Can
Human Stability Provide Some Support for Non-Evolutionary or
Religious Concepts? Are we able to Speak of a Homo-Astronomicus
or a Human Group Involved in Space Travel? What Happens to
Humans in Space? (ID-0135)NASA

•

Suedfeld et al.(2010) ‘Changes in 

space,’ Journal of Personality: 78(5).
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霊長類の進化

2．長期的スパンでの人類の社会・文化の問題
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19

Die Anthropologie
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•

•

•

•

•

•

•

•

•

• homo faber.

• Homo ludens

Homo mobilitas,
•
•

•
•
•

•
•

•

•

•

•
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2 village Moon village Project

community

CULTURE :

Culture local
High culture

2．どのようにVillageをつくるか

「月（宇宙）村（組織・共同
体・社会？）」を作る際に検討
する分析枠組み思考チャート
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Human machine interface

 

innovation

Community

community
community

cf.
Cf. 

SDG’s
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(

Human machine interface

Neo Homo sapiens

1

1

0 Action group
1 Action group group

2 Action group community

3 Community section
village 1 000

1000

Process

1 group
2
3 section community
village 1 000

1000
4 Town 10 000

5 City level 100,000
HUB

HUB

Ex.
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Community process

2

3

1 20
community

action group corporate
group organization

Cf.community
19 20 20 21

community
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•

•

•
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4．地上の人類社会・文化の多様性と可能性
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Hominid

Hoomini

Homo

Homo sapiens
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