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Abstract 
 
I Under the headline "An independent Japanese manned rocket" Japanese newspapers reported on 
September 30th that the new Minister responsible for space development had expressed the view 
that Japan should develop an independent manned spaceflight capability.  This immediately raises 
the question of what sort of manned rocket Japan should develop?  There are two major candidates:  
manned "capsules" to be launched on H2A or H2B rockets, or fully-reusable, sub-orbital, 
passenger-carrying rockets.  There are various different points of view for comparing these two 
options.  The needs of the SPS project are very simple:  the lower the cost of launch the better.  
Such a decision must also consider the very depressed state of the Japanese economy:  contributing 
to sustainable economic growth is far preferable to increasing the burden on taxpayers. 
   From both of these points of view the choice is clear:  expendable vehicles such as H2A and H2B 
can never achieve low launch costs.  Every flight of a manned capsule would cost at least 10 billion 
Yen, and so this activity could never grow into a significant commercial business, but would remain 
a burden on taxpayers until its ultimate cancellation.   
   By contrast, starting by developing sub-orbital passenger vehicles, as recommended by the US 
Department of Commerce, has the advantage of being much easier technically, as well as having 
low flight-costs.  Activities to start this industry are growing in the USA where the FAA has already 
produced thousands of pages of studies, reports, guidelines, regulations and so on, in order to aid 
the development of the promising new industry of passenger space travel. 
   Indeed, sub-orbital passenger vehicles are so low-cost that two prototypes, one VTOL and one 
HTOL, could both be produced within 3 years, and test-flown for 2 years to achieve certification for 
passenger-carrying, within a budget of 10 billion Yen per year - about 5% of the existing budget for 
space development.   
   Mired in a long recession since 1990, the Japanese economy was finally growing again when it 
was hit by the fallout of the gigantic Wall Street fraud which has pushed the US and European 
economies into their worst recession for several decades.  The fundamental solution to the resulting 
world-wide recession is for the rich countries to develop new industries.  This will create new 
employment not under direct competition from lower-cost countries.   
   It has become clear recently that passenger space travel in the form of sub-orbital flights could 
have started as long ago as 1950.  The pent-up demand revealed by market research suggests that 
this new industry could quickly grow to include orbital flight services, and could grow to large scale 
through the 21st Century, as passenger air travel grew through the 20th Century.  In this case the 
sharply lower cost of access to space that this will bring about will open up the effectively unlimited 
resources of near-Earth space to economic development - thereby permanently eliminating the 
growing threat posed by the "resource wars" that are preventing world peace. 
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3g㧕ᢎ⢒ޟߦ․ޔℂ⑼㔌ࠇ໧㗴ߩޠኻ╷ߩߡߒߣലᨐߪᒝߣ޿ᕁޕࠆ޿ߡࠇࠊ 
3h㧕ᄢ㊂ㆇ↪ߩߡోޔߡࠇߟߦࠆߥߦࠬࡀࠫࡆቝቮᵴേࠍ቟ޔߢߩࠆߔߊቝቮߢᣂࡀࠫࡆ޿ߒ

 ޕ᦭ᦸߦ․ߪᄥ㓁⊒㔚ⴡᤊߢਛߩߎޕࠆ߃Ⴧࠎߤࠎߤߪࠬࡦࡖ࠴࡮ࠬ
3i㧕߹ੱ޿ߒ⽺ߛ㆐߇㧞㧝਎♿ਛߩ↢ᵴ᳓Ḱޔߦ߼ߚࠆߔߊࠃࠍ਎⇇⚻ᷣߩᚑ㐳ࠇߌߥ߆⛯߇

♿㧞㧝਎ޕ޿ߥࠄߥ߫ࠇߌߥߒഃ಴ࠍᬺ↥ᣂߩలಽߪߦవㅴ࿖ޔߦ߼ߚࠆߔ߁ߘޕ޿ߥߌ޿߫

߼ᭂޔߢߩࠆ޿ߡࠇࠊᕁߣ߆޿ߥߪߢࠆߔᚑ㐳ߦ߁ࠃߩᬺ↥ⓨ⥶ߩ♿㧞㧜਎ߪᬺ↥ቝቮᣏⴕߩ

 ޕ߁ࠈ޽ߢᬺ↥ᣂߥ㊀ⷐߡ
3j㧕࿾⃿ᄖ↥ᬺൻࠍㅴޕࠆ߼࿾⃿゠㆏߳ⴕߪߩߊ቟ޔߡࠇߟߦࠆߥߊ࿾⃿ⅣႺߩᄖߩᵴേࡎߩ

ࠈߛ᳿⸂ߥ⊛ᩮᧄߩ࿾⃿ⅣႺ໧㗴ߪࠇߎޕ߻ㅴߪߤߥዷ⊑ߩ᦬㕙ޔᎿ႐ޔᄥ㓁⊒㔚ⴡᤊޔ࡞࠹

 ޕ߁
3k㧕࿾ᣇ⚻ᷣࠍᵴᕈൻోޕࠆߔ࿖ߩฦ࿾ᣇߦ⃻࿷⿒ሼߦ࿎ࠆ޿ߡߞⓨ᷼ࠄ߆ᒢ㆏㘧ⴕࠬࡆ࡯ࠨ

ߣߦ㆐ੱ޿⧯ߩ⥢↰ޔ෶ޕࠆߔ₂⽸ߦ޿ᄢߦᷣ⚻࿾ᣇߪ⾌ᶖߩశቴⷰߩࠄ߆ᄢㇺᏒޔ߫߃ⴕ߇

 ޕࠆߥߊߥߐㇺᏒ߳ᒁ⿧ޔߢߩߥᦨ㜞ߪߩߊ௛ߦ࠻࡯ࡐࠬ࡯ࡍࠬߩㄭᚲޔߡߞ
3l㧕ੱ㑆ߦ৻⇟ෂޟߩࠢࠬ࡝޿ߥ⾗Ḯᚢ੎ߣࠎ߾ߜߪޠᆎ߹ߡߞ߿߁ߤޔߢߩߚߞᱛࠆࠇࠄ߼

ߛ↪೑ߩḮ⾗ߩή㒢ߩቝቮޔߢߩࠆ޽ߪน⢻ᕈࠆߔᖡൻ߽ߢ߹ߟ޿ޔࠄ߇ߥ߃Ⴧ߇㧫ੱญ߆ߩ

 ޕ޿ߥ߆ߒᔅⷐ᧦ઙࠆߔߊ቟ࠍ↪⾌ߍ਄ߜᛂޔߦ߼ߚࠆߔታ⃻ࠍࠇߘޕ[㧡]ࠆ߈ߢ᳿⸂ߪߌ
 
㧠� ᣣᧄ⚻ᷣߩ⃻⁁ߣ዁᧪ 
� ᱷᔨޔࠄ߇ߥᣣᧄ⚻ᷣ޿ᷓߪߦ໧㗴ޔࠄ߆ࠆ޽߇᡽ᐭߩߎߪ⁁ᴫࠍ⹺⼂ޔߡߒㆡᒰߥ᡽╷ࠍ

᳿ߩᷣ⚻߫ࠇߌߥ߼⁁ᘒߪ෶ᖡൻޕࠆߔ⹦ޔߊߒ૗චᐕ߱ߦࠅ㜞޿ᄬᬺ₸ࠬ࠽ࠗࡑޔ⚻ᷣᚑ㐳ޔ

ߩߘޕࠆ޽߽ߤߥჇടߩ㕖ᱜ␠ຬޔሼ⿒ߩ᡽ᐭߩ਎⇇ᦨᄢޔᕆჇߩᢙੱߩ࡯ࠕࡊ࡮ࠣࡦࠠ࡯ࡢ

਄ޔᒁޔ∛ߟ߁ޔࠅ߽ߎ߈ዋሶൻޔ㜞㦂ൻߩߤߥ໧㗴߽ޔߢߩࠆ޽ᣣᧄߩ␠ળ࡟࠻޿ߥߊ⦟ߩ

 ޕࠆ޿ߡࠇߐ⸂ℂߣ޿ߥߊߥዋߪ࠼ࡦ
� ޕ߆޿ߥߪߢࠆ߃⸒ߣࠆߔ₂⽸ߦᚑ㐳ᷣ⚻⊛⛯⛮ߪછ⽿ߩᦨ㜞ߩ᡽ᐭޔߢߩࠆ޽߇໧㗴ߩߎ

ቝቮᵴേߩᣣᧄޕࠆ޿ߡࠇࠄࠇ౉ߌฃߊᐢߪᗧ⷗߁޿ߣޠ޿ߥ㑐ଥߣᷣ⚻ߪቝቮᵴേޟߒ߆ߒ

໡ᬺᵴേߢቝቮޟࠄߥߗߥޕ޿ߥዋߛ߹ߪ໡ᬺቝቮᵴേߦߩߚ߃⿥ࠍ㧡ళ౞߇㊄㗵ߚࠇࠊ૶ߦ

ޕࠆ޿ߡࠇߐ᣿⺑ߣޠ޿ߥ߈ߢߣ޿ߥ߆⛯૗ᐕਛߛ߹߇⊑ቝቮ↪ᛛⴚ㐿ߩߡߒߣḰ஻ޔߦ೨ࠆߔ

޿ߥߤࠎߣ߶߇໡ᬺቝቮᵴേޔߦߩߚߌฃࠍ⾗ᛩߥᏂᄢޕࠆ޿ߡߞ㑆㆑ߪ⸶޿⸒ߩߎޔߒ߆ߒ

ℂ↱ߪ㆑ޕ߁ቝቮ↥ᬺ߇ᄢ൓ࠍࠬࡆ࡯ࠨ޿ߚ޿⾈߇ଏ⛎ޔߢߩ޿ߥ޿ߡߒߣ߁ࠃߒ໡ᬺᵴേߪ

 ޕ޿ߥߛ߹
� 㧝㧥㧥㧟ᐕࠄ߆㧝㧜ᐕਛޔᣣᧄ࠻࠶ࠤࡠදળߪ਎⇇ೋߡ߼ቝቮᣏⴕߩน⢻ᕈࠍ⎇ⓥޕߚ޿ߡߒ

ߢ߹ᄢⷙᮨߦ߁ࠃߩᬺ↥ⓨ⥶ޔߢߩߥ⊛⃻ታޔߢ᳇ੱߪࠬࡆ࡯ࠨቝቮᣏⴕޕߚߞߛ߆⏕ߪ⺰⚿

ᚑ㐳ߪ⺰⚿ߩߎޔߒ߆ߒޕ߁ࠈߛࠆߔᣣᧄߢ☨᰷ࠅࠃ㜞⹏ޕߚࠇߐ㧝㧥㧥㧤ᐕ Nasa ቝቮᣏߪ

ⴕߩน⢻ᕈߣ᦭ᦸߡ޿ߟߦᭉⷰ⊛ࠍ࠻࡯ࡐ࡟ߥ಴ ߚߒ[㧢]ࡦࡔ࡯࡟ࡉߩ࠷ࠗ࠼ޕᏒߦ਎⇇╙

৻࿁ߣ਎⇇╙ੑ࿁ߩቝቮᣏⴕࠪߪࡓ࠙ࠫࡐࡦ㧝㧥㧥㧣ᐕߣ㧝㧥㧥㧥ᐕߦ㐿௅ࠄ߆ࠇߘޕߚࠇߐ

㧞㧜㧜㧠ᐕࠍޠ㨄㧙㧼㨞㨕㨦㨑ޟߩ࠻ࠬ࠹ࡦᒢ㆏㘧ⴕࠦߩචం౞ᒝ߇ޠࡦࡢࡊ࠶ࠪࠬ࡯ࡍࠬޟ



㧞㧜㧜㧣ޔ㧞㧜㧜㧡ᐕࠍࡓ࠙ࠫࡐࡦࠪߡ޿ߟߦቝቮᣏⴕߪᣣᧄ⥶ⓨදળ㧔JAA㧕ޔࠄߚߞൎߦ

ᐕޔ㧞㧜㧜㧥ᐕߦ㐿௅ޔߒ߆ߒޕߚߒ⎇ⓥ੍▚ߛ߹ߛ߹ߪ᡽ᐭࠄ߆಴ޕ޿ߥ޿ߡ᧪ߡ 
� ▚੍ߩᲤᐕ⊖ం౞ޔߦ߼ߚࠆߔ₂⽸ߌߛࠆ߈ߢߦᷣ⚻ᣣᧄߩᣂ↥ᬺਇ⿷ෂᯏ⁁ᘒޔࠄ߆ࠇߎ

 ޕߊ㐿ߣߞ߿ߪ㆏ߩ߳ᬺ↥ᣂߥᦨᄢߩ♿㧞㧝਎ޔ߫߃૶ߦ߁ࠃߩ⸤਄ࠍ
� ੹ᐕᐲޔ⽷᡽⿒ሼ߇⚂㧠㧡ళ౞߹ࠄ߆ࠇߎޔߦߩߛࠎࠄ⤘ߢ⚻ᷣᚑ㐳߇ㅦߣࠆߥߊᕁߡࠇࠊ

ޕࠆ޿ߡࠇࠊ૶ߊࠃߪ⴫⃻ߥ߁ࠃߩޠ߼ᆎߩࠅࠊ⚳ߩᷣ⚻ᣣᧄޟߪߦ੐⸤ߩ㔀⹹ޔߢߩ޿ߥ޿

ᱷᔨߩઁޔࠄ߇ߥవㅴ࿖ߩ⃻⁁ߪหߦ߁ࠃߓᥧޔߢߩ޿ᣣᧄ⚻ᷣߩ☨᰷߇ᄖ㔛ߩ࿁ᓳߦਸ਼ߡߞ

᥊᳇ࠆߥߦน⢻ᕈޕ޿ߥߤࠎߣ߶ߪ 
� ࠻࡯࡝࠻ࠬ࡮࡞࡯ࠝ࠙ߩㄭᐕޔߦ․ޕࠆ޽߇ේ࿃ߩⶄᢙߪߦᘒ⁁޿ߥߊࠃߦࠅ૗චᐕ߱ߩߎ

ߩߘޕߚߞ߹ᆎߪޠᣂ↥ᬺਇ⿷ਇᴫޟࠄ߆㑆޿㐳ޔ਄ߩߘޔߒ߆ߒޕߛߌ߆ߞ߈ߪᄢ⹊᱂ߩߢ

ࠄ߆ὐⷰߩߎޕߚ߈ߡߞߥߦෂᯏ⁁ᘒߢᖡᓴⅣࠎߛࠎߛޔࠄ߆ߚ޿⛯߃Ⴧࠎߛࠎߛ߇ᄬᬺ߼ߚ

⷗ޔ߫ࠇవㅴ࿖ߪᣂ↥ᬺߩഃ಴ߦࠬ࡯࡟ࠆߔ⿛߁޿߁ߤޕࠆ߃⸒ߣࠆ޿ߡߞᣂ↥ᬺ߇ᦸ߹޿ߒ

 ޕ߁ࠈߛ⊛ℂᗐߪᬺ↥ᣂࠆ߈ߢ߇ߣߎࠆߔᚑ㐳ߢ߹ᄢⷙᮨߦή㒢ࠄ߆ࠇߎޔߣ߁⸒ߣ߆
 
㧠㧚㧝� వㅴ࿖ߩᔅⷐߥ᡽╷ 
� ᢙචᐕ೨ߩㅦ޿⚻ᷣᚑ㐳ᤨઍޔߦᣣᧄߩᚢ⇛ߪ⊒ዷㅜ਄࿖ߩᚢ⇛ߜࠊߥߔޔߚߞߛవㅴ࿖ߦ

ഃ಴ࠍᬺ↥ߚࠇߐᓟߣߞ߽ޔߡૃ⌀ߢ቟ޕࠆߔߊઍ⴫⊛ߥ଀ࠍᬺ↥ࡁࠕࡇߡߒߣ⠨ޔ߫ࠇ߃ᢙ

⊖ᐕ೨ߩੱࡄ࠶ࡠ࡯࡛ߩᄢ੐ߥ⊒᣿ޕߚߞߛ਎⇇ਛ߇ࡁࠕࡇޔᄢੱ᳇ߩ⵾ຠޔߢߩߚߞߥߦ૗

ޔߢߌߛࠬ࡝ࠡࠗޔ߽ߢ߼ᆎߩ♿㧞㧜਎ޕߚࠇ߹↢ߪ઀੐ߩੱਁ⊖⚂ޔߡࠇߐ┙⸳ߪࠞ࡯ࡔ⊖

ࠍᵴ↢ߥ⊛቟ቯߪߤߥ␠ ಴ߩ㖸ᭉ߿↢వߩࡁࠕࡇߩ૗ਁੱޔߡߞ޽߇ࠞ࡯ࡔ࡮ࡁࠕࡇߩ␠⊖

 ޕߚ߈ߢ
� 㧞㧜਎♿ਛᣨޔࠄ߆ᣣᧄߪࠞ࡯ࡔߩ㗎ᒛࠍࡁࠕࡇޔߡߞᄢ㊂↢↥ߢ቟ߊ૞ޔࠄߚߞߥߦߣߎࠆ

ࡇᣣᧄ⵾ޔࠄ߆ࠇߎޔߒ߆ߒޕߚ߃ᶖߤࠎߣ߶⃻࿷ޔߡߒ↥⎕ࠎߛࠎߛߪࠞ࡯ࡔߩࡄ࠶ࡠ࡯࡛

 ޕࠆ߃Ⴧࠎߤࠎߤߪࡁࠕࡇਛ࿖⵾޿቟ޔߡ߃ᶖߦࠅ㗅⇟ㅢ߽ࡁࠕ
� ߔ₂⽸ߦᚑ㐳ᷣ⚻ޔࠄ߆ࠇߎޕߚ߈ߡߞߥߦήℂ߁߽ߦડᬺߩᣣᧄߪ⇛ᚢߩዷㅜ਄࿖⊑ߩߎ

Ⴧࠍ↪㓹ߢᬺ↥ᣂࠆߔᚑ㐳ߦ⊛㐳ᦼޔߡߒࠍᄢ⊒᣿ߥ߁ࠃߩࡁࠕࡇ߇ࠞ࡯ࡔߩᣣᧄޔߦ߼ߚࠆ

 ޕ޿ߥࠇᚯߦᵴ↢ߥ⊛቟ቯߪᣣᧄੱ߫ࠇߌߥߐ߿
 
㧠㧚㧞� ዁᧪ޟߪᄢ㒽ߩ࿖ᤨߩઍ߆ޠ㧫 
� ࿖㓙ᚢ⇛߁޿ߣಽ㊁ޔߪߦᰴߩ໧㗴ޕࠆ޽ߪ⚂㧞㧜㧟㧜ᐕએᓟޔ਎⇇ਛߩ࿖ߩޘ⊒ዷ࡞ࡌ࡟

⚻ߩⷙᮨߣ߁޿ߣ߆ߗߥޕࠆ޿ߪኾ㐷ኅ߁޿ߣࠆߥߦࡊ࠶࠻ߪ࿖ߩᄢ㒽ޔ߫ࠇߥߦߓห߷߶ߪ

޽ߦ࿖޿߈ㇱᄢోߪߤߥⓥᚲ⎇ޔࠢ࡯ࡢ࠻࠶ࡀ࡮ࠬ࡞࡯࠮ޔᎿ႐޿߈਎⇇৻⇟ᄢޕߛ߼ߚߩᷣ

 ޕࠆߥߦߣߎࠆ
� ߁ࠃߩࠬ࡝ࠡࠗߩ♿㧝㧥਎࡯㧝㧤߇࿖޿ߐዊߦ⊛Ყセޔߦ߼ߚࠆᱷ߈↢ߦਛߩ⇇਎߁޿߁ߎ

ኒᎿ♖ߩࠞ࡯ࡔߩᣣᧄޔߊࠃㆇޕࠆ޿ߡࠇࠊ⸒ߣ߆޿ߥߪߢ޿ߥ߆ߒࠆߔవዉߦ⊑ᛛⴚ㐿ޔߦ

ቇ߿㜞ା㗬ᕈᎿቇߩߤߥ⢻ജߪ਎⇇৻ޕቝቮ߳ⴕޔߡߞቝቮߦ᥵ޔߡߒࠄቝቮߢ௛ߩߣߎߊᔅ

ⷐ᧦ઙߪା㗬ᕈ߇㜞޿ᯏ᪾ޕߛࠄ߆ߛ 
� ┙ߦᓎߦ㑆ੱߪߦቝቮޔߒ߆ߒޕ߁ࠈߛᄢᄌ߫ߌ⛯߽ߢ߹ߟ޿ߪޠᚢ੎ࠅᱷ߈↢ޟߩߎߒ߽

ၮߦࠇᕟߩ⿷Ḯਇ⾗ߣߞ߿ޔࠄߚߒᚑ㐳ߢ߹ᄢⷙᮨߪ↪೑ߩ࿾⃿ᄖ⾗Ḯޔߢߩߥή㒢ߪḮ⾗ߟ

 ޕ߁ࠈߛࠆࠊ⚳ߪޠḮᚢ੎⾗ޟࠆࠁࠊ޿ޔᚢ੎ࠅᱷ߈↢ߡ޿ߠ
 
㧡�  㧫࠻࠶ࠤࡠ᦭ੱߩ߼ߚߩ⺕㧦߼ߣ߹
� ਄⸥ޟߣࠆࠃߦࡦ࡚ࠪ࠶ࠞࠬࠖ࠺ߩ૶ᝥౣ߆૶↪ဳ߆㧫߁޿ߣޠ⾰໧ޟߪᣢᓧᮭ⋉߆߼ߚߩ

࿖᳃߆߼ߚߩ㧫߁޿ߣޠ⾰໧ߣหޕߛߓ෶ޟ⛮⛯⊛⚻ᷣᚑ㐳߆ࠆߔ߆޿ߥߒ₂⽸ߦ㧫ޠ 



� ᣣᧄߩ዁᧪ߪࠇߎޔߡߞߣߦᚢ⇛⊛ߥ᳿ቯޕࠆ߃⸒ߣߛᄥ㓁⊒㔚ⴡᤊࠍታ⃻ޔߦ߼ߚࠆߔቝ

ቮᣏⴕ↥ᬺࠍታ⃻ࠆߔᔅⷐ߽ࠆ޽[㧣]ߦ߼ߚߩߘߡߒߘޕᧄᒰߩ࠻ࡈࠪ࡮ࡓࠗ࠳࡜ࡄߩᔅⷐ߇

⊑㐿ߩ᦬㕙ߢ࠻ࠬࠦ޿቟ߩⓨ⥶ޔߢߩߥߓหߣᬺ↥ⓨ⥶ߪ࡞࠺ࡕ࡮ࠬࡀࠫࡆߩቝቮᣏⴕޕࠆ޽

ߡߊήߪදജߩᬺ↥ቝቮߣᬺ↥ⓨ⥶ߢߩߥޠࠬ࡯ࡍࠬࡠࠕࠛޟߪቝቮᣏⴕޕ[㧤]ࠆߥߊ቟߽ߢ

↥ⓨ⥶ޔߢޘ᭽ߪ⒳㘃ߩࠬࡀࠫࡆࠆߔෳടޕቝቮᛛⴚߣⓨᛛⴚ⥶ߪᛛⴚࠆࠇࠊ૶ޕ޿ߥࠄߥߪ

 ޕߤߥ╬⦁࠭࡯࡞ࠢޔ࡞࠹ࡎޔⓨ᷼ޔᬺ↥శⷰޔᬺ↥ᣏⴕޔᬺ
� ᣢᓧᮭ⋉ߩᣇޔࠎࠈߜ߽ޔߪޘ੹߹ߦ߁ࠃߊ⛯ߢ߹߹ߩߢദജߒ߆ߒޕࠆߔ㧝㧥਎♿೨ඨߩ

᐀ᐭߩߎޔߦ߁ࠃߩ⠨߃ᣇ߅ߩ㒶ߢᣣᧄ⚻ᷣߪ⃻࿷ߩᣂ↥ᬺਇ⿷ෂᯏ⁁ᘒࠇߘޕߚ߈ߡߜ⪬ߦ

ቝቮᣏޔ߫ࠇ⷗ࠄ߆ὐⷰߩ⋊ଢߩߤߥᢥൻߣ㒐ⴡޔળ␠ߣᷣ⚻ޔ⠪⧯ߣ⒢⠪⚊ޔߦ⊛㕙ోࠅࠃ

ⴕ↥ᬺߩഃ಴ߪ಄ᚢᤨઍޟߩ᦭ੱቝቮᵴേࠅࠃޠ㆝ߦ߆ᦸ߹ޔ޿ߒ㆑ޕ޿ߥ޿ 
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