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n ĘƸ

l asɮɼƐsɭ��ɱʇʓʝʛɡʁÒģɮɟɬɍƐŬœÞſ]ƍɰ��ǌǐʙʛʤʻʄŞ#ɡʁɦɻɍ
	FɮɰʁˇʕʣʦɲǪŒˉǗŋɱ�ɡʁðŰœɰíêʄƙɩɬɓʁɎ

ˎ�ˏ÷ɟɓˇʕʣʦǪŒɍÓ�ɜůɱ�ŋɡʁʉˈʱ˃é�ɍÓɨ�ɜʗˊʯʛƷǙɱɾʁʇˈʏˊʤʨ
ˈʙˊ ů

l ¢xˇʕʣʦɲʴˈʢʾˊ�Ėůɍ��ǌǐʙʛʤʻɵɲ÷ƣW0Ƌɱ�ɡʁíêʄas�úɟɬɓ
ʁɎ

ˎ�ˏÕƚÏļ°ɱÅɠɦð¯íêɍÕƚǪŒʄ"ǖɡʁÎǁʖˈʤʛʦ ů

l  čɲ��ǌǐʙʛʤʻɱeɛɦ�ǨĉœɰÐŏœɰŜũǪŒɱɼ[ʀŹʅɭɖʀɍǻ÷œʉʫʴˊ
ʙˁˈɵɲàÐʄèǖɟɪɪɍğ��ʄÚɔ�ČɲƌÏɱɼƾŃɟɬɓʁɎ

ˎ�ˏȦȚȪȚɍȚȟȩȤɍůɲÕƚˇˊʧʹʣʳɱzɫɚ�ǨĉœɰŜũǪŒɍȝȚȩȨȚɱɾʁʬʉ˄ʛʓˉʬʉ
˄ʠˊˈxɲŜũǪŒíêˉÕƚ�ưʳˇʔ˃ʻɍĠ¥ɲ čǌǐʙʛʤʻɱǬʃʁ�Ǩĉœɰ
ŜũǪŒ
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3

n sɲð¯ƛāɳV@ɮɟɬŲsɲˇʕʣʦɭÓ�ɜʁɝɮɘ�ɻɿʂɬɓʁɎˎȦȪȫȨȉ

n s���ǌǐƪōˎȬȌȪȌ ȦȱɄȹȿȾȱȼ Ȫɀȱȳȵ ȫɂȱȾɃɀȿɂɄȱɄȹȿȾ Ȩȿȼȹȳɉ ȦȪȫȨȉ

l Ųsɲs�ˉst�1#ǲɍ�ǷɍŢ�ɍkĖŕœɭɲ��ɵɲʇʓʝʛXɴ��>ŋʄŞ#ɡʁɦɻɲs�ðŰɎ
Ųsɲ��ǌǐʳˇʔ˃ʻɱǬɡʁs�ðŰɽßǦɍ�úʇʓʙˁˈʄƣ�

l ȐȎȏȑ«Ű�ɲøǦĘơ
• ð¯ɳɍs4ɲƒŪ��ŊĖʄíêɎs4�ĖɲkĖ��ǌǐʗˊʯʛʄ�ɟɍð¯ɲʩˊʜʄĶɦɡ/ǖœɰÕƚˉĘÆɲE8ʄí

êɎǬǕŊĖɮɲʮˊʦʨˊʙʣʳʄĭŋɟɍÕƚǻ÷ʄ"ǖɎ

• ð¯ɳɍcskĖ��ŊĖ9ǣɲíêʄ�ɟɍŲsźĳFɲµOèǖɍǂɲȆɓǴŋɲE8ɍʬʉʤʓ9ǣɱùɛʁȆ°ÕƍK,Ƌɲ

ƀÞɍŭ
FɲɒʁŊĖzŔɲŞŬɲ�ŅɎ

• Ţ�9ǣůɲĞƍÝ�ɽ��ɵɲ�Āɰǌǐɲ�ŅɍXɴŦǥɲbŇœɰ�ŋɱɪɰɘʁʶʛʤʣʧʵʉˇˊʧɲĭŋɱùɓɬɍs4

�Ėɮɲʮˊʦʨˊʙʣʳʄ"ǖɎ

• Ųsɲ��ɵɲǌǐÒģɲŞŬɲǢơÈʄ6ƴƺɟɍŅƙXɴğ��ɲcs��ǌǐʙʛʤʻɲ$ȁÈɍUăÈɍĞƍÈɍXɴƿŋ

�LĎʄe�ɡʁɦɻɲŜũǪŒʄ	¡Ɏ

• ȐȎȏȎ«ɲȦȚȪȚäĝīɭ�ɻɿʂɬɓʁǢǤŶˇʕʣʦǪŒʳˇʔ˃ʻɍXɴȢȪȪɵɲŲsƟkĖ��Ğɱɾʁʓ˅ˊˉŀǀǌǐɲǪŒʳ

ˇʔ˃ʻʄ´ſəíêɎ

• ŲsɱùɛʁkĖĈ���Ȅƙ¨}ɲŒ¤ˉÝ�ɱeɛɦʐʉʧ˃ʉˈɲŰ�ɭ��ŊĖ9ǣɮɲǕìʄ"ǖɡʁɎ

n s��1#ǲǌǐʳˇʔ˃ʻˎȦȱɄȹȿȾȱȼ ȪȵȳɅɂȹɄɉ Ȫɀȱȳȵ ȤȱɅȾȳȸȘ ȦȪȪȤȉȇ

l ŲŪǆˎȬȪȚȟȉɮŊĖŎɘ3cɭ�úɡʁʳˇʔ˃ʻɎþȞȞȤȭɍÓ�ɜ�ú�Ė˖ȬȤȚɮȪɀȱȳȵȮŠ

n ȦȚȪȚÐŏœ��ÕƚÖǀƪōˎȪɄɂȱɄȵȷȹȳ Ȫɀȱȳȵ ȫȵȳȸȾȿȼȿȷɉ ȢȾɆȵɃɄȽȵȾɄ ȨȼȱȾ ȪȪȫȢȨȉ

l ȐȎȇ«�4ɲ čʄƢãɕɪɪɍȦȚȪȚȇʺʣʙˁˈɲŒ¤ɮŲsɲŕěǙÏɱÄơɰ��Õƚɲ./ɲ./°ɽ
Öǀĥńʄ�ɻʁɎĆ÷ɳȐȎȏȕ«ĿɎ
• ɐèǖɖɾɴÓ�ɜʙʛʤʻɑɘ˕ɪɲđÃǿyɲɔɨɲ�ɪɱƺ=

ˉȨɂȿɀȵȼȼȱȾɄɃɍȢȾɄȵȷɂȱɄȵȴȇȪȿȼȹȴȇȥȿɄȿɂȇȪɉɃɄȵȽɃɍˉȤȡȐȍȤȧȮȇțȱɃȵȴɍˉȩȨȍȤȧȮȇțȱɃȵȴɍȤȱɅȾȳȸȇȚȲȿɂɄȇȪɉɃɄȵȽɃɍˉȤȹɁɅȹȴȇȜɂɉȿȷȵȾȹȳɍˉȞȼȵȳɄɂȹȳȇ
ȨɂȿɀɅȼɃȹȿȾɍˉȫȸȵɂȽȱȼȇȨɂȿɀɅȼɃȹȿȾɍˉȨɂȿɀȵȼȼȱȾɄȇȪɄȿɂȱȷȵȇȱȾȴȇȫɂȱȾɃȶȵɂȇɍˉȚȳɄȹɆȵȇȫȸȵɂȽȱȼȇȜȿȾɄɂȿȼɍˉȡȵȱɄȇȩȵȺȵȳɄȹȿȾȇȱȾȴȇȞȾȵɂȷɉȇȪɄȿɂȱȷȵȇ

n Ĉ���æĐˉsǱ��ʛʤˊʙˁˈĈ�ŀǀǌǐ

l ��Ó�ɜʙʛʤʻˎȪɀȱȳȵ ȤȱɅȾȳȸ ȪɉɃɄȵȽȊ ȪȤȪȉɍȜȧȫȪˉȜȩȪɍȜȜȝȵɆˉȜȜ˘Ȝȱɀů
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n �xˇʕʣʦɱǬʃʁðŰů

l goǅǘÓ�ɜɱɪɓɬɳɍŲsŪǆɘȦȱɄȹȿȾȱȼ ȪȵȳɅɂȹɄɉ Ȫɀȱȳȵ ȤȱɅȾȳȸˎȦȪȪȤˏʳˇʔ˃ʻˎþȞȞȤȤˏɱz
ɫəȚɄȼȱɃ ȭȊ ȝȵȼɄȱȢȭ ȡȵȱɆɉȊ ȟȱȼȳȿȾȗȍȡȵȱɆɉɱɾʁ��ǌǐɲƐŬÈʄ{�ɱŞ#ɡʁ�øɍȦȚȪȚɳ
ȜȿȽȽȵɂȳȹȱȼ ȩȵɃɅɀɀȼɉ ȪȵɂɆȹȳȵɃˎȜȩȪˏɍȜȿȽȽȵɂȳȹȱȼ Ȝɂȵɇ ȝȵɆȵȼȿɀȽȵȾɄˎȜȜȨˏɱɾʀɍĦǫɱɖɛʁȢȪȪɵɲ
ŀǀˉ�jǌǐɱ�ɟɍǀǥˉÕƚœɱíêɎɓɢʂɼʇˈʏˊʤʨˈʙˊʄʴˊʛɮɟɦƷǙø³ʄåŋɎ

l ŅvɍƠòɲĦǫ�Šɱɾʁǌǐʗˊʯʛɘ¤Ǫɞʂɍ��ɵɲʇʓʝʛÒģʄŞ#ɟɪɪɍâƑNFɼf
ɻɦs4�ĖɲÕƚǻ÷ʄ�íɕɟɬɖʀɍˇʕʣʦ6�ŋOˉĈ�ǌǐɰɯɲÕƚǻ÷ˉ Ēŭ
Fɲµ
OɘɝʂɸɭɱɰɓʛʰˊʧÌɭƙʃʂɬəɬɓʁɎ

4

NSSL˖National Security Space Launch
ˎþEvolved Expendable Launch 

Vehicle (EELV)ʳˇʔ˃ʻˏ
CRS˖Commercial Resupply Services 
CCP˖Commercial Crew Development
DoD:Department of Defenseˎʇʼ˄ʏbƘ
ssǭƁŘˏ
NRO:National Reconnaissance Officeˎʇʼ
˄ʏs�(�£Ɏ(�ƛāɲƮƪɍǗŋ
ɰɯʄƙɔsǭƁŘɲƹ|ĞǬɎˏ

qA-2. Ųsɱɖɛʁ��ǌǐʳˇʔ˃ʻ
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n ¢xˇʕʣʦɱǬʃʁðŰů

l ð¯ɲŨėœɰǀǥœˉÕƚœíêɼɒʀɍĺòɲʴˈʢʾˊ�Ėɘ¢
xˇʕʣʦɲǪŒɱ[ʀŹʅɭɓʁɎ

q NASAɳÕƚÏļ°ɱÅɠɬ�Ěɰíêʳˇʔ˃ʻʄ�úɎ
⁻ Flight Opportunities(FO)˖ʗʲʎˊʯʠ˅ˉ¢xƛāÓ�ɜ¨}Ö
0HǓɱÄơɰÕƚǪŒɮ�ưĞ�E8ɘŕœɮɟɬɍʗˊʯʛé
�Ƌɮˀˊʘˊɲǝ�ˉʹʣʢˈʔˉAward(«ǫ�űɳŵˌ15M)ʄ
�úɎ

⁻ Venture Class Launch Services(VCLS)˖¢xƛāÓ�ƍF�ưˉĞ
�ʄé�Ɏ ˎ�ƽˏRocket Lab˖$6.9MɍVirgin Orbit˖$4.7M

⁻ SBIR/STTR˖Ųsð¯ɘ�úɡʁ�¢�ĖɲÕƚǪŒ"ǖ?°Ɏ
1ɬɲð¯ĞǬɳɍ�Ǡ�ƬŜũ�űɲ��Dbʄ�¢�ĖɲŜ
ũIÏɱ�ŋɎ

» SBIRˎ Small Business Innovation Researchˏ˖�Ǡ�ƬŜũ�űɘ1-
ʧ˅ʄǃɕʁ1ɬɲǕǟð¯ĞǬɘ�ƽɎ2017«°ɳ3.2%��Ɏ

» STTRˎSmall Business Technology Transferˏ: �Ǡ�ƬŜũ�űɘ10-
ʧ˅ʄǃɕʁ1ɬɲǕǟð¯ĞǬɘ�ƽɎ2016«°ɳ0.45%��Ɏ

q DARPAɳɍďǇÈˉUÅÈʄ*ɕɦÓ�ɜƍF�ưʖˈʤʛʦ
ɐDARPA Launch ChallengeˎDLCˏɑʄ�ú�Ɏ
⁻ 2020«BQɍòýBɱǒŚɞʂɦ�}ɗɿʵʉˇˊʧʄÓɨ�ɜɍɤɲòý½
ɱ=ɲ�}ɗɿÓɨ�ɜʁɝɮʄŭɔɎ

⁻ Vector SpaceɮVox SpaceɮPdɲʛʠˊʦʇʣʳɲ3ŠɘWHɎ 5

qA-15. NASAɲíêʳˇʔ˃ʻ

qA-16. DLCɲ'ƞ�}
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n  č��ǌǐʙʛʤʻɲŜũǪŒɱǬʃʁðŰů

l ȦȚȪȚɭɳɍȐȎȏȎ«ȏȒɲÕƚ9ǣɱɪɓɬÕƚˇˊʧʹʣʳʄ�ƟɎɤɲ½ɍȐȎȏȐ«ɍȐȎȏȓ«ɲƀÞˉî
ƩʄźɬɍȐȎȐȎ«ɱɳȚȢɰɯɲ÷ɟɓÕƚMeɼHhɟɍȏȕɲÕƚ9ǣɱ6ęÏɟĄ÷�Ɏ

l ŲsŪǆŜũÑˎȚȟȩȤˏɳɍˇʕʣʦʌˈʚˈůȏȎɲÕƚ9ǣɱɪɓɬɍzşŜũɗɿÅŋŜũɍ�ŋǪ
ŒʄƙɓɍɤɲÏĎʄĚɏɰˇʕʣʦůɱ�ɟÕƚŤǈɎ

l ŲssǭȆůŜũƪō£ˎȝȚȩȨȚˏɳɍr�ƦÆɱnʃʂɰɓƐŌ°ɲȆɚɍėɻɬʬʉ˄ʛʓɭɒʁɘ
ʉˈʮʓʦɲ�əɓŜũǪŒʳˇʚʋʓʦʄŬɨ�ɜɍǀǥíê ʄ�úɎˇʕʣʦ9ǣɭɳɍ6�ŋÈˉU
ÅÈʄŕßɟɦĈƉʲˊʛʠˎȏģˏȮȪȋȏɲǪŒʄ�úɎ

6AFRLɱɖɛʁˇʕʣʦʌˈʚˈɲŜũǪŒ�NASAɱɖɛʁÕƚˇˊʧʹʣʳ�ˎ2015«ˏ
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n ˇʕʣʦɱǬʃʁðŰů

<ðŰ>Ġ¥��ðŰˎEuropean Space Policyɍ2007«ˏ
• ƐŬœɭLńœɰ��ɵɲʇʓʝʛɳɍĠ¥ɱɮɩɬɲÐŏœŕěɭɒʀſɛʁÄơɘɒʁɎ

• Ġ¥ɲʳˇʔ˃ʻʄ�ƈˉ�úɡʁɱ¶ɩɬɳɍʖʛʦLńɍ$ȁÈXɴʺʣʙˁˈǛbÈʄǄɸɕɍɸɢƐɿɲÓ�ɜ
˄ʟˊʛʄĭŋɡʁɎ

⁻ Ariane 5 ɱHɕɍESA ǪŒɲVega ˇʕʣʦɍˇʙʇɲSoyuz ˇʕʣʦʄģǰœɱǎH
⁻ Ġ¥ɲ�}ɭɒʁʒʇʨ��ʝˈʠˊɲS�ǗŋƋɱɾʁďǇɰÓ�ɜ�?ɲó*

<	ɰÐŏ>Ġ¥��ÐŏˎSpace Strategy for Europeɍ2016«ˏ
• 	ɰʇʓʙˁˈ˖Ġ¥�j�ɳɍ��ɵɲƐŬœɰˎautonomousˏʇʓʝʛɱ�ɡʁEUíêʄ�ƭɱɾʀǳŵɡʁɎ

⁻ Ó�ɜʗˊʯʛɵɲǷơʄɸɮɻɍŊĖŎɱ]ƤÈʄé�ɟɍ�ƝʖʛʦAĴ
⁻ ŝ�œɰ�Oˎ6>ŋÈɍ¢xˇʕʣʦˏʄ�ĵɟ�ÅɭəʁɍĠ¥ɲƍFŞ#ɲɦɻɲŜũɖɾɴǻ÷œɰ[Źɹɲíê
⁻ EUɲðŰŕěɸɦɳʩˊʜʄĶɦɡɦɻɱÄơɰĠ¥ɲŒ�ʉˈʱ˃úƮʄʗʸˊʦɡʁøīɲĔƫ
⁻ ÷ɦɰ��ĭMɲɦɻɲkĖ¨}ɲŒ¤ʄ"ǖ

n  č��ǌǐʙʛʤʻɲŜũǪŒˎESAˏ
l Future Launchers Preparatory Programme (FLPP) ɱɖɓɬɍ čǌǐʙʛʤʻɲĔƫɖɾɴÄơɰơŷÕƚɲŜũ
ʄ2003«ɗɿƠòģǰɱ9ɛɬžſœɱ�ú�Ɏ

⁻ ǨĉœɰŊĖɲŭ
FʄŞ#ɟɪɪɍ¨}Ö0ʄ5«�4ɍ˄ʏ˄ˈʔʖʛʦɲAĴɍǪŒ˄ʛʓɲ�Ĵʄŕœɮɟɬɍʙʛʤʻɲŭ

FɮǪŒɡʁɶəÕƚʄŁ�ɖɾɴķ*ɡʁɎ

⁻ ǪŒʖʛʦʄAĴɡʁɦɻɱü�Õƚɲ6>ŋɮ÷ƣÕƚǪŒɲ"ǖɡʁɎ
⁻ Ǘŋ�ɲǌǐĞɲǖOː čǌǐĞɲʇˊʑʤʓʢʾɍ/ǖœɰʖˈʝʳʦʄƱ ɟɍÄơɰÕƚʄǝØɟɍÕƚœɰơĩʄÙ8ɡʁ
ɦɻɲʙʛʤʻĔƫʄ�úɡʁɎ

⁻ ü�ɲǌǐĞɲ�1ɰ>ŋɮ��Ūǫɵɲʇʓʝʛʄ#ưɡʁɦɻɱÄǾɰĠ¥ɲŊĖƍFʄ#ƼɡʁɎ
⁻ ň~ǛbÈɲȆɓÕƚʄǪŒɡʁɎ

l sǱœɰŭ
FʄÞɪ�ĖɲƌÏʄŕœɮɟɍFLPPʄǒɟɬ¢xˇʕʣʦůɲ÷Ƒ�Ėʄ	�ŵ�Ėɮɟɬ�úɡʁɝ
ɮɭɍǫçœɱ÷Ƒ�ĖɲíêɎ 7
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n ˇʕʣʦɱǬʃʁðŰů

�\��ëÑÖ��À�UV@OX0öÐWüÔ��¸¨ç Ì¢����×Ü0Û½Ö�ªõ�°��
IT2PX {j�u�

ċ­ßČ�2016�[�Öå�(China‘s Space Activities in 2016)���wÿ�á5����Ôè�.Õ´
^¡5�ý \ê?=6/ðòþô
WÊÄWÊÇ¹ [�§Y�U8AC0üÔ��°Z_U8ACào0¯i��gą£0�Y��.�

Wøùâ§Y�U8AC øê¨ç0ñÆ�+"�Í���U8ACëÑ0�v�.�

Wa9=C §Y�U8ACW°�YÃU8ACWmqÐ}ä�ðò;=BNÞ ¨ç×Ü0æ
�

Ô�­ß�«ã/þô÷n '
W��Ú�¨ç 2EJX;QVär0����Y�.�

W��Ï¼ �Ă�1AI7TXD0kāÖ�fõ�.�ĈÅýî·�+"ÂþÞ ��Èv# {t�u��ĉ

ċ\�¦ÓČ[�U8AC¨ç×Üÿ(CALT)�2017-2045���ðò;=BNüÔUXDLAI�
W2020�&�Ċ\êU8AC�	.ú (LM�CZ);RX>�+.�¼§Y�:XG= kZÒ# ¬e�

Ĉa9=C[�§Y�U8AC�ú 8~� p§Y��Í�2VBR<3VCx �±Þ0�(ĉ
W2025�ĄĊmcÐ�:H5XG?S§Y�Â üÔ¥s�:H5XG?S��²æ �Í�
W2030�ĄĊøùâ§Y�U8AC p§Y��Í�¶]µ©º*É³SRMA;QV�yn�ðòär0¬e�
W2040�ĄĊ�¸� qÐü��mcÐ�§Y�Â üÔ¥s�z�rðòÂ �) øê¨ç Ì¢�
W2045�&�Ċ°��ªõ;=BN �ÐÖ�üÔ���4TJX?|"� �Îć���ć �ì0�Í�
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n ˇʕʣʦɱǬʃʁðŰů

l ɐ��ĭMɱǬɡʁ2030«ɸɭXɴɤʂ�ǮɲǨĉœɰǪŒzċøǦɑɱɖɓɬɍɐˇʙʇɗɿɲÓ�
ɜʄŞ�ɱƙɔɦɻɲøŰɲŞŬɑůʄƶȂɮɟɬáɜɬɓʁɎ

l ŅvɍþʟǕă�ɱǪŒɟɦȑŧȃɲǅǘÖ0ˇʕʣʦˎʳˇʦˈˇʕʣʦɍʟˀˊʜˇʕʣʦɍˇʖʣʦˇ
ʕʣʦˏʄǗŋ�Ɏ

l ʇˈʐ˃ˇʕʣʦˎʳˇʦˈɲ½žĞˏɍʌ˅ʤʈʙˇʕʣʦˎþʟˀˊʜ5ˇʕʣʦɎʞʩʣʦˇʕʣʦɲ½ž
ĞˏʄǪŒ�Ɏ

l ɐ2016«-2025«Ǖǟ��ƪōɑɮɟɬɍ��ɘƪōɞʂɬɓʁɎ
• wņǅǘɱɒʁĈ�ˉĺ���ĞɲƀÞɽćˉĸāǅǘɱeɗɔ��ĞɲǪŒžſ
• Ó�ɜˇʕʣʦɽƛāůɲƟǔɱɖɛʁ�sƟǠiɱ�ʃʁsŊǠiɲ�ż
• ʷʛʦˊʢʪʉ�}ɱɖɛʁǢǤŶˇʕʣʦ�Ĺɲ²Ʈ
• ÷��Ĉ�ǌǐƓɲǪŒɖɾɴȄƙƲȅɲ�ú(3o��)ɍǃǢǤŶɖɾɴ�xÓ�ɜĞɲ	ơ
ŷɲǪŒ
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n ˇʕʣʦɱǬʃʁðŰů

l ʉˈʧ��ŜũĞǬ(ISRO)ɘǪŒɟɦ¢xˇʕʣʦˎSLVɍASLVˏɍ�xˇʕʣʦˎPSLVˏɍ�xˇʕʣʦ
ˎGSLV, GSLV MkIIIˏʄǗŋ�Ɏ

l 2019«2ćɍʉˈʧð¯ɳɍʉˈʧ��¬(Department of Space˖DOS))�ɱ÷�ŠɲƮƆʄÔƴɎ
ISROɍDOSɲ)�ǠƇɲŜũˉǪŒÏĎɲkĖœĭŋɘŕœɮɟɬ��ʄ�úɎ
• Ħǫ�ĖɮɲRFɱɾʁ¢xƛāÓ�ɜˇʕʣʦ(Small Satellite Launch Vehicle: SLV)ɲƟǔ
• ŊĖŎʄ�ɟɦ¢xėǅǘÓ�ɜˇʕʣʦ(Polar SLV)ɲƟǔ
• Ó�ɜXɴ>ŋ9ǣʄfɺ
• ��ǬǕƟiɲƟǔɽʗˊʯʛɲé�ɍXɴ¨}ǪÛ

n  č��ǌǐʙʛʤʻɲŜũǪŒ

l DOSɍISROɳɍ6�ŋǌǐʙʛʤʻɍ÷ɟɓʌˈʚˈǪŒɍĈ���ȄƙůɲŜũǪŒʄ�úɎ

ʳˇʚʋʓʦdţů ŜũǪŒ4�

Semi-Cryogenic Project  čɲǢǤŶˇʕʣʦŋʌˈʚˈˎ200ʦˈŶɍı�ǡŷ/ʕˇʙˈˏʄǪŒ
�Ɏ

Reusable Launch Vehicle -
Technology Demonstrator (RLV-TD)

ǌǐŴɲ×ċœɰÓ�ɜʖʛʦAĴʄŕßɟɦ�16�ŋxɲĈƉ��
ǌǐʙʛʤʻɲǪŒɱeɛɦÕƚʄǪŒɎ2016«ɱʗʲʎˊʯʠ˅�ȅ
ʄ�úɟɍŅvɳǅǘ�ɗɿɲ6ū0�ȅʄęË�Ɏ

India’s Human Space Flight GSLV MkIIIɱɾʁĈ���ǌǐɲǪŒʄ�úɎ2022«Ó�ɜŕěɎ
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n ĘƸ

l asɍ��ɵɲƐŬœǌǐÒģɮɟɬɍŖçœˉǫçœɱ	FɮɰʁˇʕʣʦʄðŰœɱƀÞˉŒ¤ɞɣ
ɬɓʁɎ

l ŲsĦǫ�ĖȪɀȱȳȵȮɱɾʁȏģʛʤˊʚ6�ŋɲ�ŋOɘǖɺ�ɍŲsɍ˂ˊˇʣʮɍ�sɭcĚɲȏ
ģ6�ŋOɲŜũǪŒɘƙʃʂɬɓʁɎŁɱɍ˂ˊˇʣʮɍ�sɭɳɍð¯ɘŨėœˉƪōœɱ6�ŋ
OɱǬʃʁŜũǪŒʄèǖɎ

l �ģʛʤˊʚůɲ6�ŋOɽ��¹ǞĞɲŜũǪŒɼĠŲɭǖɻɿʂɬɓʁɎŁɱɍȪɀȱȳȵȮɭɳɍ�
16�ŋǌǐʙʛʤʻɭɒʁȪɄȱɂɃȸȹɀȍȪɅɀȵɂ ȡȵȱɆɉʄÇǓɰʰʣʢɭǪŒ�Ɏ

l Ĉ�ˇʕʣʦɳɍŅvɍˇʙʇɲʟˀˊʜˇʕʣʦɮ�sɲǨºȐȟɘǗŋ�ɭɒʁɘɍŲsɳð¯ɲð
Űɲ�ɍƠòɲĈ�ˇʕʣʦȍ��ƓʄǪŒ�ɎȪɀȱȳȵȮɳȐȎȐȎ«ɱɳĈ�ȄƙʄƪōɎ

l ĠŲɭɳɍ¢xˇʕʣʦůɲʴˈʢʾˊ�ĖʄíêɎ

l ʌʇˊʲ˄ˊʚˈʔʌˈʚˈɱɪɓɬɳɍŲ�Ǹɭɳ�1#ǲŋǑɭɲŜũǪŒɘð¯	¡ɭƙʃʂ
ɬɓʁɎĠ¥ɭɳ��ǌǐʙʛʤʻɍȐwĹǫȆǓǌǐʙʛʤʻʄŕßɟɦʌʇˊʲ˄ˊʚˈʔʌˈʚˈ

ȪȚțȩȞɲǪŒɘǖɻɿʂɬɓʁɎ

11
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ȏȌ s�ɲ��ǌǐʙʛʤʻɱǬʃʁðŰMe
ȏȌȇasɲǗŋ�ɲ	ơɰ�xˇʕʣʦ�ƥ

ȐȎȽ

ȒȎȽ

ȔȎȽ

ˇʕʣʦd
ʥ˅ʠ˔
ȡȵȱɆɉ

ʇʦ˃ʛȓ
ʱʆ˅ʖˈȗ
ȍȡȵȱɆɉ

ʇ˄ʇˈȓ
ȞȜȚȍȞȪ

ʟˀˊʜ
ȜȪȠ

ʳˇʦˈȥ ʇˈʐ˃Țȓ
ʞʩʣʦȑ
ȪȤțȍȪȤ

ȠȪȤȭȇȥȻȌȢȢ
ȥȻȌȢȢȢ

Ǩºȑ ȡȋȢȢȚȍț

sd Ųs Ġ¥ ˇʙʇ ˜˝ˠ˛˟ȍˡ˞˚ ʉˈʧ �s ýċ

Ɵǔ ULA ULA SpaceX Airbus TsSKB-
Progress

Khruniche
v KBKhA Yuzhmash ISRO CALT MHI

ȠȫȧÓ�ƍF
ˎɋȭșȏȓȎȎȽȍɃˏ

10.1t 2.7˙6.9t 3.6˙26.7t 10.5t 3.2t 6.2t 5.4-7.3t 3.6˙6.1t 2.7-4t 2.6˙
5.5t※1 2.9˙5.5t

ÏGò˒
Ó�ɜò

9/10 80/81 80/82 101/106
1037/106

8
22/23(CSG

)
98/109 1/1 71/84 12/17 106/109 47/48

Ó�ɜÏGń 90% 99% 98% 95% 97%
96%(CSG) 90% 100% 85% 71% 97% 98%

;Ó�ɜ« 2004« 2002« 2010� 1996« 1966« 2001« 2014« 1999« 2001« 1984« 2001«

Ğ�6�ŋ
ȏģȍʲˊʛʠ
ȍʱʋʇ˄ˈʔ

èƗŧ ȤȧȮȍȤȡȐ
ȤȧȮȍȤȡȐ
ȤȧȮȍȩȨȋȏ

ȤȧȮȍȩȨȋȏ ȤȧȮȍȤȡȐ ȤȧȮȍȩȨȋȏ ȦȐȧȒȍȬȝȥȡ ȤȧȮȍȩȨȋȏ ȤȧȮȍȩȨȋȏ ȤȧȮȍȤȡȐ
ȦȐȧȒȍȬȝȥȡ
ȤȡȐȍȤȧȮ

ȤȧȮȍȤȡȐ

ȖȎȽ 71.6m
60.6-75.5m 70m

54.8m
49.5m

58.2m

49m 52.5-56.3m 53m 56.6m

58.3-69.5m

GTO˖ǹġʦ˃ˈʛʱʆǅǘˎǚwĹɘȆ°36,000kmɲĕ5ǅǘɎħƽƛāɽǒ$ˉïǐƛāůʄÓ�ɜʁǅǘˏ
※1˖ΔVˎƛāʄˇʕʣʦɗɿ9ǵ½ɍǹġǅǘɱÖ0ɡʁɲɱÄơɰ�ǓǤˏ=1800m/s

(2020«1ć11ýăĹ)

59m

43m
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ȏȌ s�ɲ��ǌǐʙʛʤʻɱǬʃʁðŰMe
ȏȌȇasɲǪŒ�ɲ	ơɰ�xˇʕʣʦ�ƥ

ȐȎȽ

ȒȎȽ

ȔȎȽ

ȖȎȽ

ȏȎȎȽ

118m

59.8m

�ÿ

63m 63m

58.3-69.5m

ˇʕʣʦd SLS Vulcan Starship/Sup
er Heavy New Glenn OmegA Irtysh

(Soyuz-5) Ariane6 ú 9 H3ˇʕʣʦ

sd Ųs ˇʙʇ Ġ¥ �s ýċ

Ɵǔ

Boeing, 
Orbital ATK, 

Aerojet 
Rocketdyne 

ULA SpaceX Blue Origin
Northrop 
Grumman 
Innovation 

Systems

RKK Energia,
TsSKB-

Progress
Arianespace CALT MHI

ȠȫȧÓ�ƍF
ˎɋȭșȏȓȎȎȽȍɃˏ

�ÿ
(LEO:130t) 7.4-16.3t※1 �ÿ

(LEO:250t)
13t※2
(2ģ³)

4.9-10.1t
5.25-7.8t

5t
(LEO:16-18t) 4.5-12t 66t

(LEO:140t) 6.5t��

;Ó�ɜ« 2021« 2021« 2022« 2021« 2021« 2024« 2020« �ÿ 2020«°

Ğ�6�ŋ ȏģʌˈʚˈ �16�ŋ �ģ

èƗŧ ȤȧȮȍȤȡȐ
ȤȧȮȍȤȜȡȒ
ȤȧȮȍȤȡȐ

ȤȧȮȍȤȜȡȒ
ȤȧȮȍȤȜȡȒ
ȤȧȮȍȤȡȐ

ȡȫȨț
ȤȧȮȍȤȡȐ

ȤȧȮȍȩȠȋȏ ȤȧȮȍȤȡȐ �ÿ ȤȧȮȍȤȡȐ

�1˖ΔV=1800m/s      �2˖ΔV=�ÿ

95m

111m

�ÿ

62m

66m

(2020«1ć11ýăĹ)
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ȏȌ s�ɲ��ǌǐʙʛʤʻɱǬʃʁðŰMe
ȏȌȇasɲǗŋ�ɲ	ơɰ¢xˇʕʣʦ�ƥ

ˇʕʣʦd Electron Pegasus Vega Dnepr PSLV OS-M1 ʉʳʙˇˈ SS520

sd Ġ¥ ʊʓ˃ʉʨ ʉˈʧ �s ýċ

Ɵǔ Rocket Lab Northrop 
Grumman Avio ISRO OneSpace IA

ȪȪȧÓ�ƍF 150-225kg 325kg 1,430kg 2,300kg 1,750kg 112kg 590kg
��

4kg��

ÏGò˒
Ó�ɜò

9/10 39/44 14/15 21/22 47/50 0/1 4/4 3/4

Ó�ɜÏGń 90% 89% 93% 95% 94% 0% 100% 75%

;Ó�ɜ« 2017« 1994« 2012« 1999« 1993« 2019« 2013« 2017«

16m 16.9m

34.3m

44m

29.9m

ȏȎȽ

ȐȎȽ

ȑȎȽ

ȒȎȽ

ȓȎȽ

14.8m
9.5m

26.0m

(2020«1ć11ýăĹ)
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ȏȌ s�ɲ��ǌǐʙʛʤʻɱǬʃʁðŰMe
ȏȌȇasɲǪŒ�ɲ	ơɰ¢xˇʕʣʦ�ƥ

ˇʕʣʦd Alpha1.0 Launcher-One TERRAN1 SSLV VegaC Miura-5 SpaceOne ZERO

sd Ųs ʉˈʧ Ġ¥ ýċ

Ɵǔ
Firefly 

Aerospace Virgin Orbit Relativity 
Space ISRO Avio PLD Space SpaceOne ʉˈʠˊʛʤ˃ʤʓ

ʫˇʚʜ

ȪȪȧÓ�ƍF 600kg 300-500kg 700kg 300kg 2,200kg 83kg 150kg 100kg

;Ó�ɜ« 2020« 2020« 2021« 2020« 2020« 2022« 2021«° 2022-2023«

29m
35m

ȏȎȽ

ȐȎȽ

ȑȎȽ

ȒȎȽ

ȓȎȽ

34m

25m

(2020«1ć11ýăĹ)

18m 20.7m
22m

29m
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n ɼɮɼɮɳsŰɭɒʁþȞȞȤȭɱɾʀɍȐŧȃɲőɰʁ	FˇʕʣʦɮɟɬȚȫȤȚȪɍȝȵȼɄȱʄɤʂɥʂˇʣʑˊʧʹˊ
ʢˈɍʷˊʉˈʔɘǪŒˉǗŋɟɬɓɦɘɍŅvɳ�ŠɲʚˁʉˈʦʴˈʢʾˊɭɒʁȬȤȚɘÓɨ�ɜʗˊʯʛʄ
�úɎ

n ȟȱȼȳȿȾȗɳš�ĖɮɟɬȟȱȼȳȿȾȗʄǪŒɎȦȚȪȚɲȢȪȪƞżʳˇʔ˃ʻɽŪǆɲȦȪȪȤɱɾʁƛāÓ�ɜůʄƙɔ
�øɍÓ� Ēɲ�ɞůʄĢmɱ�òɲkĖƛāʄÓɨ�ɜɎȐȎȏȖ«ɳkĖÓɨ�ɜ¨}ɲȓȖˍʄTɻɬɓ
ʁɎ

n ȪɀȱȳȵȮŠɳȐȎȏȓ«ȟȼȱȳȿȾȗɲȏģʛʤˊʚɲ6�ŋɱÏGɎɤɲ½ɍîƔʄſɛɍȐȎȏȖ«ɾʀĆŸ·Í
țȼȿȳȻȓˎŮȏģʛʤˊʚʄĹĔɲɹɭȏȎo6�ŋ]ƍɍƞ%ʄƙɔɝɮɭȏȎȎo��ɲ6�ŋ]ƍˏʄǗŋǪ
�ɎɸɦɍȐȎȏȗ«ɱɳʱʋʇ˄ˈʔɲĬ�oZɱɼÏGɟɬɓʁɎ

n ȐȎȏȖ«ɾʀɍ6�ŋʲˊʛʠɊȐĞʄ�HɟƍFʄ�ªɱe�ɟɦȟȱȼȳȿȾȇȡȵȱɆɉˎqȚȋȔˏʄǗŋ�Ɏɤʂɸ
ɭ�ŎĆ�ɲÓ�ƍFʄƳɩɬɓɦȝȵȼɄȱȇȢȭɮĥǊɟɬɍÓ�ƍFȐ&ɍ Ēȏȍȑʄ�ŅɎ

16

(1) Ǘŋ�ɲ�xˇʕʣʦ

ULAɘǗŋ�ɲ�Ɯœɰˇʕʣʦ
§˖Atlas V ��˖Delta IV ^: Falcon 9

ɡɶɬ
Falcon 9

2018«ɱɖɛʁkĖƛāÓ�ɜ
�ƅBRYCEɍ “2018 Orbital Launches 
Year in Review”

©SpaceX©SpaceX ©SpaceX©SpaceX

Falcon HeavyɲÓ�ɜɮʲˊʛʠɖɾɴƛāʱʋ
ʇ˄ˈʔoZɲĚ�

©ULA©ULA
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n Ǡ96�ŋʙʛʤʻɱɪɓɬɳɍȪɀȱȳȵȮŠɱſəaŠɘųFœɱǪŒʄǖɻɬɓʁɎ

n țȼɅȵȇȧɂȹȷȹȾɳɍȐȎȐȏ«ɲ;Ó�ɜʄŕßɟɍȏģʖʇ6�ŋɲ�xˇʕʣʦȦȵɇȇȠȼȵȾȾʄǪŒ�Ɏȏģʖʇ
6�ŋɮLńœɰ6ó*ʄBéɮɟɦɍʙʛʤʻʄĔƫ�Ɏˎ§�qˏ

l �xɲʱʋʇ˄ˈʔʄĭɗɟːǹġǅǘɵɲʥʿʇ˅ˇˊˈʢɽ�òɲʖˈʛʤˆˊʙˁˈƛāɲ¤Ǫɘ]ƍɎ

n ȬȤȚɳɍȚɄȼȱɃȭɍȝȵȼɄȱ Ȣȭɲ½žĞɮɟɬɍȐȎȐȏ«ɲǗŋǪ�ʄŕßɟɍȭɅȼȳȱȾʄǪŒ�ɎĆɼƟǔƿ
ɲɗɗʁȏģʌˈʚˈǠɲɹʄ6>ŋɡʁɝɮɭɡʁɝɮɭÓ�ƍFʄƖɮɞɢLńœɱʖʛʦʄAĴɎ
ˎ��qˏ

n ȝȚȩȨȚɳɍȐȎȐȏ«ɲƲȅȄƙʄŕßɟɍĈƉɲ6�ŋʲˊʛʠɐȮȪȋȏɑɲǪŒʄ�ú�Ɏˎ^�qˏ

l ĤĞɱɳʛʵˊʛʙʾʦ˅ˉʼʉˈʌˈʚˈɲĮŉxAR-22ʄåŋɎ2018«ɍ10ýǫɱ10oɲľĻƲȅʄÏGɎ
ɌȇȐȎȐȎȍȏȍȐȐÉ| ʷˊʉˈʔɳċʳˇʔ˃ʻɗɿɲƏǏʄĪ�

17

(2)ǪŒ�ɲ�xˇʕʣʦ ˎgoƛāÓ�ɜˏ

©Boeing

©Boeing

Blue originɘǪŒ�ɲNew 
Glennɮ1ģ6�ŋɲʖˈʝʳʦ

ULAɘǪŒ�ɲVulcanˇ
ʕʣʦɮ1ģʌˈʚˈǠɲ
6>ŋɲʖˈʝʳʦ

DARPAɘǪŒ�ɲĈƉ6�ŋʲˊʛʠˊXS-1ɮ�ŋ��
ɲʌˈʚˈˎʛʵˊʛʙʾʦ˅ʼʉˈʌˈʚˈɲĮŉxˏɲľ

ĻƲȅɲĚ�

©Blue Origin ©ULA ©Aerojet Rocketdyne©Blue Origin
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n ȪɀȱȳȵȮɳɍğ��ɲˇʕʣʦɮɟɬɍ�16�ŋɲȐģ³ˇʕʣʦȪɄȱɂɃȸȹɀȯ�
ģȰȍȪɅɀȵɂȇȡȵȱɆɉȯȏģȰˎþțȹȷȇȟȱȼȳȿȾȇȩȿȳȻȵɄȘȇțȟȩˏʄȐȎȐȎ«BQɲǅǘÖ0ɲƲ
ȅÓ�ɜɱeɛɬǪŒ�Ɏˎ��§qˏ

l ŋǑɳɍwņ�ɲǅǘÖ0ɲɷɗɍćˉĸāůɲÊāɵɲƒƙɍw�ɭɲȆǓ
ȐwĹǫǌǐɱɼ�ŋɡʁƪōɎ

l ȤȞȧȏȎȎ˙ȏȓȎʦˈɲÓ�ƍFɎ

l ɝʂɸɭɲǪŒźƃɳ��ɲǒʀ
ü ȐȎȏȔ«�ǮɍȏȎȎȎo6�ŋ]ƍɰʼʠˈʌˈʚˈȩȱɀɄȿɂˎȐȊȎȎȎȇȻȦȍzɍʱ˅ʱˇˊȐģľ
Ļʗʉʓ˅ˏɲ�ĞƲȅʄ�úɎ

ü ȐȎȏȗ«ȖćɍȪɄȱɂȸȿɀɀȵɂ ˎȩȱɀɄȿɂ×ȏzˏɱɾʁřǯ�ȅˎȆ°ȏȓȎȇȽˏɱÏGɎ

18

(2)ǪŒ�ɲ�xˇʕʣʦ ˎgoƛāÓ�ɜˏ

StarshipɮSuper Heavy

©SpaceX

St
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ea

vy

RaptorʌˈʚˈɲľĻƲȅɲ
Ě�

StarhopperɲȄƙ�
ȅɲĚ�

18
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©SpaceX©SpaceX©SpaceX ©SpaceX
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n Ųsʄ�ÃɮɟɦɍćǺo©ɍɤɲ½ĸāɵɮɲMəˎ��æĐˏɘÇǓɱǖ¤ɎćǺɍĸāɵɮĭM
ǿyɘÝ�ɟɬɓɚ�ɭɍˇʕʣʦɲ¸DɮɟɬwņgoǅǘɵɲǌǐɧɛɭɰɚɍĈ�ǌǐˉǅǘǫǌ
ǐůɍ÷ɦɰǌǐǷơɘŉɸʂɬɚʁ]ƍÈɘ8ɬɓʁɎ

n ćǺĈ�æĐƪōɐʇ˅ʤʺʛɑɱɖɓɬɳɍȐȎȐȎ«ɱȪɀȱȳȵ ȤȱɅȾȳȸ ȪɉɃɄȵȽˎȪȤȪˏɱɾʁĺ�ɲ��
Ɠʎ˄ʎˈʄÓ�ɜɍȐȎȐȐ«�Ǯɳ�ĉœɰĈ�Ȅƙɘ��ɞʂɬɓʁɎćǺæĐɲÜĹɮɟɬǪŒ

ɡʁȠȱɄȵɇȱɉɳȐȎȐȒ«ɸɭɱĆ¢ęÏɘ�ÏɡʁƪōɭɒʁɘɍɤɲęÏʽʚʿˊ˅ɽ��Ȅƙ�ɲ
ǌǐɱɳȦȚȪȚɲȪɀȱȳȵȇȤȱɅȾȳȸȇȪɉɃɄȵȽˎȪȤȪˏɘ�ŋɞʂʁ��Ɏ�øɍľôůɲŀǀƞżɱɳ
ȪɀȱȳȵȮŠɲȟȱȼȳȿȾ ȗˎ�ɓ:ʀ�ŋˏůɍĦǫˇʕʣʦɘĭŋɞʂʁƪōɭɒʀŊĖɲĭÈOɱɼƾŃɎ

19

(2)ǪŒ�ɲ�xˇʕʣʦ ˎæĐ�Åˏ

Block1
Ê]

2020«~

Block1B Crew
¶]

2028«~

Block1B Cargo
Ê](íË)
2028«~

Block2 Crew
¶]

TBD

Block2 Cargo
Ê](íË

TBD
26t 34-37t 37-40t >45t >45t�2"-1��)�

ɰɟ※ 286m3 ※ 537m3 ※ 286m3 ※ 905m3 ※G=MOD�.)�

���ƓOrion/
ʗˊʯʛʽ
ʚʿˊ˅ɲ�
ŨɳfɸɰɓɎ

qA-1 Space Launch SystemˎSLSˏɲŒ¤ƪō
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n ¿čɍ¢xƛāɲÓ�ɜɳ�xƛāɮɲŗ
ʀɘ	įɭɒɩɦɘɍĂ�ɭɳɍȏȎȎˋŶɲ¢xƛāʄ
�ŋɱÓɨ�ɜʁ¢xˇʕʣʦɲǷơɘ��Ɏð¯ɲŨėœɰǀǥœˉÕƚœíêɼɒʀɍĺòɲʴˈ
ʢʾˊ�Ėɘ¢xˇʕʣʦɲǪŒɱ[ʀŹʅɭɓʁɎ

n ȩȿȳȻȵɄȇȤȱȲŠɳɍ ȑȝʳ˄ˈʠɍƠbČʠˈʓɍǶMʸˈʳůʄåŋɟɦ¢xˇʕʣʦȞȼȵȳɄɂȿ˗ʄǪŒɟ
ȐȎȏȖ«ɱÓ�ɜÏGɎɤɲ½ɍȏȏoɲkĖÓ�ɜɱÏGɎȆȀ°Ó�ɜ�Åɲɦɻȏģ6�ŋɱe
ɛɦÕƚǪŒ�Ɏ

l ɸɦɍcŠɳɍȞȼȵȳɄɂȿȾɲʑʣʓʛʤˊʚʄĭŋɟɦɍ¢xƛāʳ˃ʣʦʱʍˊʻȨȸȿɄȿȾȈǂǤȏȕȎˋȉɼǪŒ�ɭɒʀɍ
ȐȎȐȎ«ɲ;Ó�ɜʄŕßɟɬɓʁɎ

n ȭȹɂȷȹȾȇȧɂȲȹɄŠɳɍŲsɧɛɭɳɰɚɍʉʒ˄ʛɍýċůɗɿɼȤȱɅȾȳȸȵɂȧȾȵɲÓ�ɜʄĔƫ�Ɏ

n ȩȵȼȱɄȹɆȹɄɉȇɃɀȱȳȵŠɳˇʕʣʦ1�ʄ˓ȝʳ˄ˈʠɭƟǔɡʁȫȵɂɂȱȾȇȏʄǪŒ�ɭɒʀɍłƐǪŒɲȑȝʳ˄

ˈʠȪɄȱɂȷȱɄȵʄĭŋɟɍ�ɲÒʄ�ɞɰɓƐMƟ�ʄèǖɎĞ�Ɵ�řÒɗɿÓ�ɜɸɭʄȔȎýǫɱś
ƄɎ

20

(3)¢xˇʕʣʦ

Rocket LabŠɲElectronˇʕʣʦɮʑʣʓʛʤˊ
ʚʄĭŋɟɦ¢xƛāʳ˃ʣʦʱʍˊʻ

Virgin orbitŠɲŪ�Œ�ˇʕʣʦ
LauncherOne

Relativity SpaceŠɘǪŒ�ɲ
Terran 1ˇʕʣʦ

©Rocket Lab ©Relativity Space
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n ćæĐɖɾɴ čæĐɱeɛɬȤɅȾȱɂȇȠȱɄȵɇȱɉʄ�ÃɮɟɦĭMʄƪō�ɭɒʀɍ�jǌǐɍŀǀǌǐɍ
æĐĭMɱÄơɰǌǐĞɲŜũǪŒʄ�ú�Ɏ

n �jǌǐɲɦɻɲǌǐĞɮɟɬɍȧɂȹȿȾ��Ɠˎ§�qˏʄȞȪȚɮ3cɭǪŒ�ɭɒʀɍȐȎȏȗ«ɱƲȅȄ
ƙɘ�úɞʂɦɎ

n ȠȱɄȵɇȱɉ�ǮɲĭMɮɟɬɍ ȐȎȑȎ«�ɲĈ�ĸāřǯʄ�Ņɡʁɦɻɍ ȦȚȪȚɳĸāæĐĭMɱÄơ
ɱɰʁǅǘǫǌǐĞɲŜũʄ�ú�ɭɒʀɍʺʣʙˁˈĉǫɘǨɚèǖCɲǨĉ#�ɘơĩɞʂʁɝɮ
ɰɯɗɿɍȤȦȠˎı�ʼʠˈˏʄèǖCɮɡʁǅǘǫǌǐĞʄŜũ�Ɏ

n 6�ŋ]ƍɰǅǘǫǌǐĞˉǅǘ�ʗˊʯʛĞɲŜũǪŒɘ�ĦYøɭǖɻɿʂɬɖʀɍ�ȈȬȪȚȟɍ
ȦȚȪȚɍ ȝȚȩȨȚȉɘ6�ŋ]ƍɰ��ĞɲÕƚ�ưɲɦɻɱɍȮȋȑȕțɱɾʁʱ˃ʉʦ�ȅˉǅǘ��ȅ
ʄ�ú�ɭɒʁɎ

n Ħǫ�Ėɘ6�ŋ]ƍɰ��ĞɮɟɬȝɂȵȱȽȇȜȸȱɃȵɂʄǪŒ�ɭɒʀɍȐȎȏȕ«ɱřǯ�ȅɘ�úɞʂɦɎ
ȐȎȐȏ«ɵȢȪȪɵŀǀǌǐʄƪō�Ɏ

21

(4)ǅǘǫǌǐĞˉ¹ǞĞ

ǪŒ�ɲOrion��Ɠ Ŝũ�ɲwņ-ĸāǫɲ
ǅǘǫǌǐĞɲ�

DARPAɘǗŋ�ɲX-37B Ħǫ�ĖɘǪŒ�ɲ
Dream Chaser

©NASA
©DARPA ©SNC©NASA
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n ȩȿȲɅɃɄȇȪȳɂȱȽȺȵɄƪōɭɍ¾ɏɱ�īˉĞƍʄ�HɟɰɘɿɍģǰɱÅɠɦŠ��Ɲˎ�1#ǲŕœ�
ÃˏʄǖɻɬɓʁɎ

l ŲŪǆʄ�Ãɱɟɦɍʛʓ˃ʻʚʋʣʦʌˈʚˈʄǧɮɟɬɍ¾ɏɱ�īˉĞƍˎ�ɲʌˈʚˈɮɲƠb
fɺˏʄÝ�ɟɬɍʇʳ˄ʕˊʙˁˈʄÝ�ɡʁęË

n ʠˊʷʚʋʣʦɮʛʓ˃ʻʚʋʣʦʄŹɹbʃɣɦȫɅɂȲȹȾȵȇțȱɃȵȴȇȜȿȽȲȹȾȵȴȇȜɉȳȼȵˎȫțȜȜȘ§�qˏɱɪɓ
ɬɲŜũǪŒɘƙʃʂɬɓʁɎ

l ȤȿȳȻȸȵȵȴȇȥȱɂɄȹȾŠɳȫțȜȜʄȐĞëǋɟɦĺ�(�ĞȪȩȋȕȐˎȄƙʹʣʬòȔť°ˏɲęËʄŒƜɟɍ
ȐȎȐȓ«ǽɲȄƙʄŕßɟŜũǪŒ�Ɏˎ���qˏ

l ȐȎȏȖ«ɱɳțȿȵȹȾȷŠɘʠˊʷʚʋʣʦɮ˃ʻʚʋʣʦɲ:ąɕ³ɲèǖƝƆʄëǋɟɦėǃǼǓû�
ĞɲęËˎ^�qˏʄ2ǪɟɬɓʁɎ

22

(5) ʌʇʲ˄ˊʚˈʔʌˈʚˈëǋɲ��ǌǐʙʛʤʻ

LMÙ¬» Ê]h�ÂSR-72

©Lockheed Martin

TBCC ¾êĈdĉ BoeingÙ ½ïăóÂ²�Â¿¤

©Boeing
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n ŅvɍʵʉˇˊʧɲǂǤɍÖ0ǅǘɱɾʀɍAriane5ːSoyuzːVegaɲ3 ŧȃɲˇʕʣʦʄ�ɓ9ɛɬɓʁɎ

n Ariane 5 ɍSoyuz ɲ½žĞɮɟɬ Ariane 6 ʄ 2020 «;Ó�ɜɱeɛɬǪŒ�Ɏ
l Ariane 6ɳAriane5ɱĥɶQ9ɲʖʛʦɭ«ǫ9zɲÓ�ɜʄ��Ɏ
l GTO 5ton��ɍSSO800km 5.5ton��ɲÓ�ɜƍFʄĈɡʁA62·ÍɮGTO11ton��ɲÓ�ɜƍFʄĈɡʁ

A64·Íɲ2ŧȃɎ
l Ơòɲ¢xƛāʄŗ
ʀɭǹġǅǘ(GEO)ɱŖçÖ0ɡʁɐ�ĉ!ɑɲÓ�ɜʗˊʯʛˎëǋǤ4.5ʦˈ��ˏʄƪōɎ
ǹġǅǘɲĭÈOˉ÷ɦɰ>ŋʄŕßɡɎ

n ¨}Ƿơɱbʃɣɬ Vega ɲÓ�ƍFʄe�ɞɣʁVega C ʄ 2020 «;Ó�ɜɱeɛɬǪŒ�Ɏ4 ģ
³ˇʕʣʦˎ 1˙3 ģ˖r�ɍ 4 ģ˖ı�ˏɭɒʀɍ1 ģʄ Ariane 6 ɲr�ʲˊʛʠɮ3ǒ�Ěɮɟɬʖʛʦ
ʡʊˈʄŕßɡɎ

Ariane 5
GTO:10.5t
(ΔV=1.5km)

Soyuz
SSO:4.4t
(820km)

Vega
SSO:1.3t
(800km)

Ariane 62
SSO:6.0t
(800km)

Ariane 64
GTO:11.5t

(ΔV=1.5km)

Vega-C
SSO:2.08t
(800km)

© ArianeSpace 23

(1) ǗŋˉǪŒ�ɲˇʕʣʦ
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n Ariane6ǪŒɮ�ƙɟɬɍ6�ŋxǌǐĞɽ�ʖʛʦʼʠˈʌˈʚˈɲǛŋɰɯʄË�ɟɦAriane 6�Ǯɲ
ǌǐĞɲ·ÍʄƠòĔƫ�Ɏ

l CALLISTO, Prometheus, Themisɰɯɲ1ģ6�ŋOɱeɛɦģǰœɰ�ưŜũʄHǓɟɬɓʁɎ
l ơŷŜũǪŒʄ�úɲ�ɍ2025«ǽɸɭɱ1ģ6�ŋůɲĈLÈʄƢėɻɍÓɨ�ɜĞɲǪŒøǦʄ<öɡʁ��Ɏ

24

u Prometheus(ʳˇʼʤʊʛ)ʌˈʚˈ:
ESAʳˇʔ˃ʻɮɟɬɍ�CNESɘ�Ãɮɰɩɬ
ǪŒɟɬɓʁ6�ŋ]ƍɰʼʠˈʌˈʚˈɎ

u CALLISTOˎʏ˄ʛʦˏ:
CNES/DLR/JAXAɲ3cɭ�úɡʁ1ģ6�
ŋɱÄơɰÕƚɲʗʲʛʕˊ˅�ưƲȅɎ

u Themis(ʤʺʛ)�ưĞ˖
CNESɮArianeGroupɘCALLISTOɲğģǰɮ
ɟɬĔƫ�ɲːPrometheusʄŋɓɦʱ˅ʛ
ʕˊ˅�ưĞɎ

u Icarusˎʉʏ˅ʛˏ˖
Ariane 6ɲ�ģʛʤˊʚɭɒʀːƠbČʠˈʓ
ůɲǉǤOÕƚʄŜũ�ˑ

Ġ¥ɲǌǐŴÕƚɲˇˊʧʹʣʳ
ˎJean Marc ASTORG(CNES/DLA)
“CNES FUTURE LAUNCHER ROADMAP”ˏ

(2)  čǌǐŴÕƚɲǪŒ
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n Ġ¥ɱɖɓɬɼːŲsɮcĚɱƠòɲ÷Ƒ�Ėɱɾʁ¢xˇʕʣʦɲǪŒɘųFœɱǖɻɿʂɬɓʁˑ

l FLPP(Future Launcher Preparatory Program)ɱɾʀɍƠòŠɮ¢xˇʕʣʦɲŜũǪŒ�ŵʄƂŻɎ

n ȨȤȝȇȪɀȱȳȵŠɽȧȩțȞȮŠɰɯɱɾʀȏȎȎ˙ȑȎȎȻȷŶɲʵʉˇˊʧʄÞɪ¢xˇʕʣʦɘǪŒɞʂɬɓʁ

l ʛʵʉˈɱÜĹʄƆɚPLD SpaceŠɳʗʲʎˊʯʠ˅Ğ(MIURA 1)ɮ300kgť°ɲ¢xƛāʄÓɨ�ɜʁˇʕʣʦ
(MIRUA 5)ʄǪŒ�Ɏ

l ȧȩțȞȮŠɳȏȓȎȻȷť°ɲÓɨ�ɜƍFʄÞɪȨɂȹȽȵˇʕʣʦʄǪŒ�Ɏ

• ʭʉʎʳˇʮˈʄľôɮɟɬ>ŋɍʌˈʚˈɲ1�ʄ˓ȝʳ˄ˈʠɭƟǔɍʱ˃ʉʦ�ƅɲɒʁʇʯʎʩʓʛɲ>ŋɰɯ
ʄŁÂɮɟɬɓʁɎ

n ʛʖʣʦ˃ˈʧɱȪɅɄȸȵɂȼȱȾȴ ɃɀȱȳȵɀȿɂɄʄ²Ʈ��ɭɒʀːȧɂȲȵɈŠɽȩȿȳȻȵɄȤȱȲŠɘ>ŋʄƪōɟɬɓʁɎ

l SpaceportɲǗŋɳːƕs��£ɱɾɩɬɰɞʂʁ��

25
PLD SpaceŠɘǪŒ�ɲMIURA 5
ɮǬǕɡʁʌˈʚˈƲȅɲĚ�

ORBEXŠɘǪŒ�ɲPrimeˇʕʣʦ
ɮʌˈʚˈƲȅɲĚ�

ʛʖʣʦ˃ˈʧɱ²Ʈ��ɲ

Sutherland spaceport

(3) ¢xˇʕʣʦ

©PLD Space ©ORBEX©ORBEX © Sutherland spaceport



n ƕsð¯ɽƒŪĞʼˊʏɍƒŪʌˈʚˈʼˊʏɗɿɲ8ǀʄ\ɛɍĨŷʄľôɡʁ�7ʠˊʷʚʋʣʦƠbʗʉ
ʓ˅ʌˈʚˈɐSABREɑɘǪŒ�Ɏ
l ƕsð¯ɗɿ80-5��ɍBoeingɍRolls Royceɗɿ36-5��ɲǀǥɘÖ0

n SABREʌˈʚˈǛŋɟɦ��ǌǐʙʛʤʻɐSkylonɑɽɐLAPCAT IIɑˎLong-Term Advanced Propulsion 
Concepts and Technologies II ˏɑɲŜũǪŒɘƙʃʂɬɓʁɎ

�Skylon�
n ǵǯɗɿʹʣʬòȓȌȒˎȆ°ȐȔȻȽˏɸɭɳ�ħ�ɲŪħʄ�ɔʌʇˊʲ˄ˊʚˈʔʽˊʧɱɾʀĥèFȑȊȎȎȎ˙
ȓȊȎȎȎɃʄ�Ņɟɍɤɲ½ɳˇʕʣʦʌˈʚˈʽˊʧɭ�Ǔˑ

l Ó�ƍFɳɍLEO 17ʦˈɍGTO 7.3ʦˈɭɒʀːʠˊˈʇ˃ʊˈʧĉǫ2ýǫɍ200o��ɲ6�ŋʄŕßɟɬɓʁˑ
�LAPCAT II�
n Reaction EnginesŠɱɾʀéēɞʂɦɍSABREɲĮŉxʌˈʚˈScimitarʄëǋ��ɲʹʣʬ5ɭ¦ƙɡʁ300
�
ʀɲėǃǼǓû�ĞɎ

26
Ĩŷʄľôɡʁ�7ʠˊʷʚʋʣʦƠb

ʗʉʓ˅ʌˈʚˈɐȪȚțȩȞɑ

© Reaction Engines

ȪȚțȩȞʌˈʚˈɽɤɲ

ĮŉxʄǛŋ��

LAPCAT-A2

ʨʝ˅

ǃǼǓ
ʉˈʤˊʓ

ʳ˄ʓˊ˃ˊ

uƄĞ
ʠˊʯˈ

© Reaction Engines

ʳ˄ʓˊ˃ʫʜ˅

˃ʻʚʋʣʦ

ˇʕʣʦʌˈʚˈ˃ʻʚʋʣʦ

Skylon
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(4) ʌʇˊʲ˄ˊʚˈʔʌˈʚˈëǋɲ��ǌǐʙʛʤʻ

© EC



n ćˉÊāæĐɱ�ŋɡʁǅǘǫǌǐĞɽ6�ŋ]ƍɰ¹ǞĞʄŜũǪŒ�ɭɒʁɎ

n ŲsɮRFɟɍATVɲÕƚʄĭŋɟɦOrion��Ɠŋɲʗˊʯʛʽʚʿˊ˅ʄǪŒ�ɭɒʀː2020˙2021«
ɱÓ�ɜʄƪō�Ɏˎ§�qˏ

n 6ū0ăɲŪFƮƪÕƚɍƒīˉƵ¡ˉ?ÀÕƚɍĽǭƼÕƚɲ�ưʄŕœɱIntermediate eXperimental
Vehicle(IXV)ɘ2015«ɱÓ�ɜɿʂɬɖʀɍʱ˃ʉʦ�ȅʄ�úɎˎ���qˏ
l IXVɭ�ưɟɦÕƚʄzɱ6�ŋ]ƍɰ��ĞɭɒʁSpace RiderʄŜũǪŒɟɬɓʁɎ

n Space RiderɳVEGA-Cɲ�ģɮŹɹbʃɣʁɝɮɭȆȀ°ɰ��ŪǫɵɲʇʓʝʛÒģʄŞ#ɡʁɝɮʄŕ
œɮɟɬŜũǪŒɘǖɻɿʂɬɓʁɎˎ^�qˏ

l ǅǘ��ȅɍÁ¢ǢFň~�ȅɍwņƦĵɰɯʄʺʣʙˁˈɮɟɬƪō�ɭɒʁɎ

ATVɲÕƚʄĭŋɟɬOrion��Ɠ
ɲʗˊʯʛʽʚʿˊ˅ʄǪŒ 27

6ū0Õƚ�ưĞɭɒʁIXV ƪō�ɲSpace Rider
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n �sɭɳǨºˇʕʣʦɲǪŒʄʙ˄ˊʜœɱǖɻɍŅvɲ��ǪŒɲzşʄŞŬɎŕœɱbʃɣɍĚɏɰ
ǅǘˉÓ�ɜƍFʄ�xˉ�xˉ¢xˇʕʣʦɭ�ŅɟɬɖʀɍǍ«ɳÓɨ�ɜĞòɘÇ�ɟɬɓʁɎ

l 2019«Ċɸɭɱ323oǨºˇʕʣʦɘÓɨ�ɜɿʂɬɖʀɍɔɨ308oɲÓɨ�ɜɱÏGɎ

l 2018«ɳ37oɍ2019«ɳ21oɲÓɨ�ɜɘ�úɞʂɬɖʀɍǍ«ɳ«ǫÓɨ�ɜoòɭ�Ŏ�ɮɰɩɬɓʁɎ

l 2003«�ǮɍǨº2FɱɾʀĈ�Ó�ɜʄ�úɎ

n ćůɲæĐʺʣʙˁˈʄÚɔ�xˇʕʣʦɐǨº5xɑˎGTO:14 ton LTO:8.2 tonˏɽr�ľô¢xˇʕʣʦ
ɐǨº11_ɑȈSSO:350 kgȉɰɯɍǗŋ�Ɏ

l Ǩº5_ɳɍ2019«Ċɸɭɱ3oÓɨ�ɜɿʂɍɔɨ2oɲÓɨ�ɜɱÏGɎ2020«½QɱÓ�ɜ��ɲ4_Ğɭɳĸ
āʺʣʙˁˈɍ5_Ğɭɳćɲʗˈʳ˅˄ʠˊˈʺʣʙˁˈʄƪō�Ɏ

l Ǩº11_ɳɍ2019«6ćɱİ�ʳ˃ʣʦʱʍˊʻɗɿɲÓ�ɜɱÏGɎ
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bƪ˖323o
ÏG˖308o
�ñ˖15o
ÏGń˖95%

�xˇʕʣʦǨº5xˎ§ˏɮİ�ɗɿÓɨ�ɜ
ɿʂɦǨº11_Ǩºˇʕʣʦɲʙ˄ˊʜ

�sɱɾʁˇʕʣʦɲÓɨ�
ɜoòɲ�ǜ
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n 1ģ6�ŋOɲÕƚǪŒɽĈ�ćæĐůɱeɛɦ�xˇʕʣʦɲŜũǪŒɼųFœɱǖɻɿʂɬɓʁɎ

n 1ģ6�ŋOʄŕßɟɦɐǨº8_ɑ ɲŜũǪŒɘǖɻɿʂɬɓɦɎ

l ʖʇˎʔ˄ʣʧʱʈˈˉƎɱɾʀoZˏɍr�ʲˊʛʠˎʮ˃ʙʿˊʦɱɾʀoZˏʄ6�ŋɡʁˇʕʣʦɭ¨}ǖ8½ɳ«ǫ10-20Ğ
ʄË�Ɏ

l 2019«12ćɱŮ2ģʌˈʚˈɲľĻƲȅɘŸ�ɟɦɘɍ6�ŋÈɱɪɓɬɲƨXɳɰɓɎ

n �sɲʛʵˊʛʛʤˊʙˁˈɲʽʚʿˊ˅ʄÓ�ɜʁŕœɭɐǨº5xɑɲĮŉxɲ�xˇʕʣʦ5Bx ȈLEO
25tonȉɲǪŒɼǖɻɿʂɬɓʁɎ

l ȐȎȐȎ«BQɲÓ�ɜɭɳɍĺ�ɱɬɍĲ��æĐɘ]ƍɰĈ�ȄƙƓʄʵʉˇˊʧɮɡʁ��Ɏ

n 2030-2050«ɱ�ú��ɲĈ�ćæĐůɱ�ŋɞʂʁƪōɲSLSɮcƣĜɲǃ�xˇʕʣʦɐǨº9xɑˎGTO 
66ton LEO 140ton LTO 50tonˏɲǪŒɘǖɻɿʂɬɖʀɍ2028«Ó�ɜʄŕßɟɦǪŒɘǖƙ�Ɏ

Ǩº9x
ˎWƊ)ú 9�!SLS 
block1�$%���
�Ǩº8_ɲ1ģ6�ŋOɲĔƫ�ɮǪŒ�ɲǨº8_ 29
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n 2014«ɱ�sð¯ɘĦǫ�Ėɲ��ŊĖɵɲǖ8ʄƯ]ɟɬ�čɍò�ɚɲʴˈʢʾˊ�ĖɘÓɨ�
ɜ¨}ɱW0ɟɍĚɏɰˇʕʣʦɲǪŒɘǖɻɿʂɬɓʁɎ

l ð¯ɼ��ŊĖ9ǣɵɲÖǀʄ�JɟɬɖʀɍĦǫ�ĖɱɾʁÓɨ�ɜúƮůɲ�ŋʄƴɻɬɓʁĜĚɎ

n 2019«7ćɱɳɍ�sɲĦǫ�Ėɮɟɬɳ;ɻɬiSpaceŠɘ¢xr�ˇʕʣʦHyperbola-1ɲÓɨ�ɜɱ
ÏGɟɦɎ

n 2019«ɱɳɍLinkspaceŠɍSpace TransportationŠɘɍɤʂɥʂ¢xˇʕʣʦɲ6�ŋO�ȅȄƙɱÏ
GɟɬɓʁɎ

l LinkspaceŠ˖1ģ6�ŋ]ƍɰˇʕʣʦɲʳˇʦʠʉʳɲȄƙˉřǯ�ȅˎȆ°300mˏɱÏGˎ2019«8ćˏ

l Space TransportationŠ˖ĈƉ6�ŋˇʕʣʦɲ�ȅĞɲȄƙˉřǯ�ȅˎȆ°26.2kmˏɱÏGˎ2019«8ćˏ

ispaceŠɲ¢xˇʕʣʦHyperbola-1ɲÓɨ
�ɜɲĚ�

© ispace

LinkspaceŠɲ6�ŋˇʕʣʦ
ɲʳˇʦʠʉʳɮȄƙƲȅɲĚ�

©LinkSpace

Space TransportationŠ
ɐl®1_ɑ
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© ispace © Space Transportation©LinkSpace
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n sĈ�ĖCASC(China Aerospace Science and Technology Corporation��sƒ�ŢÕǳp2`ȉȇɳɍ
6�ŋ��ǌǐʙʛʤʻɲ�ŅɱeɛɍģǰœɰƪōʄɟɬɓʁɎ

l 2025«ǽɍ6�ŋ]ƍɰʗʲʎˊʯʠ˅ǌǐĞɱɾʁ��ûƙɲ�ŅʄƪōɎ
l 2030«ǽɸɭɱ1ģˉ2ģɘ6�ŋ]ƍɰˇʕʣʦʄ�Ïɞɣɍ2035«ɸɭɱ�ģɼfɻɦ�16�ŋǌǐʙʛ
ʤʻɲ�ŅʄƪōɎ

l 2040«ǽɱɳɍĄɰʁȆ$ȁÈOˉ�ʖʛʦOˉȆÈƍOʄŕßɟɦɍƠbʗʉʓ˅ʌˈʚˈʄŋɓɦ�16�
ŋǌǐʙʛʤʻʄ�ŅɡʁƪōɎ

31©��������
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n sĈ�Ėɍ��ɱɖɓɬɍʌʇˊʲ˄ˊʚˈʔʌˈʚˈɖɾɴǌǐʙʛʤʻɲŜũǪŒɘǖɻɿʂɬɓʁɎ

l sĈ�Ėɐ�sƒ�Ţ�ǳpˎCASICˏɑɳɍĤĞɱʌʇˊʲ˄ˊʚˈʔʌˈʚˈʄëǋɟɦ2ģ³��ǌ
ǐʙʛʤʻɐTengyunɑʄǪŒ�Ɏ

l sĈ�Ėɐ�sƒ�ŢÕǳp2`CASCɑɳƠbʗʉʓ˅ʌˈʚˈTEREʄǪŒ�Ɏ

l ±ǩ��ɳʌʇˊʲ˄ˊʚˈʔʌˈʚˈXTERɲȄƙ�ưʄ2019«4ćɱ�úɎ

32XTER

• �¶`¼�[�å�Ú�Ā
�ĈCASICĉ�2Ã� mc
Ð���ðò;=BN
�Tengyun�0üÔ[�

• §Yär!�2CV&� í
Ë&�!5
 ������
 ���

• �¶`¼�[�å�Ú¨Ā�l�
CASC��õ).é�:26S4V
<VTurbo-aided Rrocket-augmented 
Ram/scramjet EengineĈTRREĉ�

• 2020�&��·4V<V ¨ç0Ø
Ý��2030��!½ïăó=KX=
ITXV���Ćæ��.ëÑ�

Tengyun TRRE

• �û���LAF®4~6�bv�
.41XHRX<V74V<V
(TBCC)0üÔ�

• 2019�4µ���1~��+-§
�Y�,/�LAF®3.5&�t
ó��ÁÀ�
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© CASIC
© CASC

© Space Transportation
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n ɝʂɸɭʟʯʌʦǕǟă�ɱǪŒɞʂɦʳˇʦˈˇʕʣʦɍʟˀˊʜˇʕʣʦɍʞʩʣʦˇʕʣʦɍˇʖʣʦˇʕʣ
ʦʄ	FˇʕʣʦɮɟɬƀÞˉǗŋɟɬəɦɎ

n Ă�ɍʇˈʐ˃ˇʕʣʦɍʌ˅ʤʈʙˇʕʣʦˎʟˀˊʜȓˏɲǪŒɘǖɻɿʂɬɓʁɎ

n �½ɍʟˀˊʜɍʇˈʐ˃ɲȐŴŽɱŽbɟɬɓɚƪōɎ
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Soyuz2.1a/b

10m

20m

30m

40m

50m

Soyuz2.1vSoyuz FG
Fregat

Soyuz FG
Crewed

Irtysh
(Soyuz 5.1/5.3)

Proton
Medium

ProtonM

2ģ
3ģ

Angara
1.2

AngaraA3 AngaraA5

ʳˇʦˈˇʕʣʦ

•1967«ɗɿǗŋ
•ǹġǅǘÓ�ɜʄ	
ŕœɮɟɦProtonMɍ
ɖɾɴɤɲĮŉɲ
ProtonMedium/
LightɘɒʁɎ

ʇˈʐ˃ˇʕʣʦ

•ʳˇʦˈˇʕʣʦɲ½ž
ĞɮɟɬǪŒɎ
•2014«ɍʇˈʐ˃1.2ɲ
ʗʲʎˊʯʠ˅ƲȅÓ
�ɜɍǢǤŶʇˈʐ˃
A5ɲ;Ʋȅʄ�úɎ

ʟˀˊʜˇʕʣʦ

•1966«ɗɿǗŋɟɬɖʀɍĈ�ŋɍŀǀƞż
ƓŋɍƛāÓ�ɜŋůɲʭ˄ʌˊʙˁˈɒʀɎ
⁻ Soyuz FG˖sǱ��ʛʤˊʙˁˈɵɲơ
jˉŀǀɲǌǐŋɮ

⁻ Soyuz2.1˖�ǅǘǅǘÓ�ɜ
•2011«ɾʀʒʇʨ��ʝˈʠˊɗɿĠ¥ĿÓ
�ɜǪ�Ɏ

ʌ˅ʤʈʙˇʕʣʦ

•ʞʩʣʦˇʕʣʦɲ½ž
ĞɮɟɬǪŒ�Ɏ

•5ton(GTO)ɍ17.3t(LEO)
•ğ��Ĉ���Ɠ
ɐFederationɑÓ�ɜɱ
�ŋ��Ɏ
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n ǅǘÖ0ˇʕʣʦ

l ėǅǘƛāÓ�ɜŋɱȨȿȼȱɂȇȪȱɄȵȼȼȹɄȵȇȤȱɅȾȳȸȇȭȵȸȹȳȼȵȇȈȨȪȤȭȉȇɍǹġƛāÓ�ɜŋɱȠȵȿɃɉȾȳȸɂȿȾȿɅɃȇ
ȪȱɄȵȼȼȹɄȵȇȤȱɅȾȳȸȇȭȵȸȹȳȼȵȇȈȠȪȤȭȉȇȥȻȇȢȢȍȇȥȣȇȢȢȢʄǗŋ�Ɏɸɦ¢xˇʕʣʦȪȪȤȭʄǪŒ�Ɏ

l ȐȎȐȐ«ɍȠȪȤȭ ȥȣȢȢȢɱɾʁĈ�Ó�ɜʄƪō�Ɏ
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10m

20m

30m

40m

50m

GSLV Mk IIPSVL-XL

PSLVˎǗŋ�ˏ
•4ģ³�ɓ:ʀˇʕʣʦˎ1ɍ3ģ˖r
�ˇʕʣʦɍ2ɍ4ģ˖ı�ʌˈʚˈˏ
•Ó�ƍFɳ1.86ton(475kmSSO)Ɏ
•1Ğ$30Mť°ɲ ĒɎ2ŧȃɲr
�ʲˊʛʠʄ�ɓ9ɛɍª­ɓÓ
�ƍFɱ�ÅɎ

SSLVˎǪŒ�ˏ
•Ŗ»2mɍ1Ǩ34mɍÓ�ɜăǢ
Ǥ120tɍ3ģr�ˇʕʣʦɭ�ģ
(Ů4ģ)ɱı�èǖʽʚʿˊ˅ʄ
ëǋɎ

•Ȇ°500kmɍǅǘ+õƧ45°ɲ
LEOɵǂǤ500kgɍSSOɵ300kg
ɲʵʉˇˊʧÖ0ɘ]ƍɎ

GSLV Mk III SSLV

GSLV Mk II/Mk IIIˎǗŋ�ˏ
•PSLV N2O4/UH25ı�ʲˊʛʠɮ
LOX/LH2ʌˈʚˈɲŮ3ģʄHɕʁ�ɭ
Ó�ƍFʄe�ɞɣɦ3ģ³ɲ�ɓ:
ʀˇʕʣʦɎ

•Ó�ƍFɳ��ɲǒʀɎ
⁻GSLV MkII: 2.2ton(GTO)
⁻GSLV MkIII: 4.0ton(GTO)
•2022«ɱMkIIIɱɾʁĈ�ȄƙʄƪōɎ
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n 6�ŋ��ǌǐʙʛʤʻÕƚ�ưĞ(RLV-TD) 
l �ʖʛʦɭɲ��ʇʓʝʛʄ]ƍɮɡʁ�16�ŋxˇʕʣʦɲ�ŅɱeɛɦŜũǪŒʄ�ú�Ɏ

l 2016«5ćɍISROɱɾʀɍ¢xˇʕʣʦɱɾʀÓɨ�ɜɦĈƉ·Íɲ�ȅĞʄȆ°65kmɗɿʹʣʬò5
ɭȄƙɞɣɍƐ¼œɰƒīƵ¡?À@ɍ6�ŋ]ƍɰĽǭƼʙʛʤʻůɲơŷÕƚʄĔưɟɦɎ

n ʛʓ˃ʻʚʋʣʦʌˈʚˈ(Scramjet Engine Technology Demonstrator)
l ʌʇʲ˄ˊʚˈʔʌˈʚˈɲŜũǪŒʄ�ú�Ɏ

l 2016«8ćɍĨŷʄľôɮɟɦʛʓ˃ʻʚʋʣʦˎǃǼǓʌʇˊʲ˄ˊʚˈʔˏʌˈʚˈʄr�ˇʕʣʦɭH
Ǔɟɍʹʣʬ6ɭėǃǼǓ(ʹʣʬ6)ȄƙƲȅʄ�úˎʛʓ˃ʻʚʋʣʦʌˈʚˈɲȄƙ�ưʄƙɩɦsɮɟ
ɬɳ�Ŏɭ4ŐŕˏɎ

RLV-TDɲʱ˃ʉʦʳˇʱʆʉ˅ˎ§ˏɮ¢xˇʕʣʦ
ɭÓ�ɜʁBɲĚ�ˎ^ˏ

RLV-TD: Reusable Launch Vehicle-Technology Demonstrator

Scramjet Engine Technology Demonstrator
ɲĞ�Ęơˎ§ˏɮÓ�ɜBɲĚ�ˎ^ˏ

© ISRO © ISRO © ISRO © ISRO


