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FHEEOEPIHFOERELEAET DX Y AT 47 « " — b (casting vote) @ JyfilH3
WAxTe, U7 7ATHFEas T ROV 7 74 F28HE LT 5 HFZ/BHFTH D o
FRITZEZTHS, L)L, U7 T4 THFIcB T 2FHEEOHEIZR Z RED HOMN
B0 I FOMBMIBE N ETHE L TWAERNEZ D%, U7 T4 FTdga LT EPD
PAETFH kS (the first commercial space war) | & 3F 3 2waA b WL HALHES, RL GO

VARZENETA UTEN T 2 N THERIC XD MROIFESRIIASITIEE 72 2 & Tidewn, filz X, B
B ClE, NATO HEIZ X 28I 1) D HURMIE DN 4% Zp A E 2 L7 &9, U.S. Space
Command, Operation Desert Shield and Desert Storm Assessment, pp.49-50. == ¥ AR#y G BE L CfEH S vz
FERBEIZONTH, ZDNE 80%ILRGHHRE Y AT LKL L 72 & 415, Peter Grier, The Investment
in Space, Air&Space Force Magazine, February 1, 2000. f&> T, f2EBEOEIE & 5 8L HIE 2 VT
ERFITBEICHAE > TV VR D,
2 0774 F RO T RITIIRET2FHENICE LWKERNH D, L L m Y TIERLIFRN D,
U7 IATOFHYAT LAOFEFINZER L TRV, ARl TFHS) ORTIZ, £ 0oKELET
SERV, ZHITERSWEDAOEF NIERZ RPN EA T 2FH AT LOFMICTERT 5 L 2 A,
YHEIEDOINRIZIB T 2EEDOEENTLERTH D, BEERS T, ZEBHEICLD WEORE] 7Fk
(Operation “Desert Storm™) DEITIZER L, GBI, 815 Kk OWIAL - itk - §iiks (Positioning, Navigation
and Timing: PNT) % & ARG FHEE/IDNEN SN TEY . 1ESHRICB T 2FH VAT AOEM % LT
(IO H S+ (the first space war) | & OFHIiZ 52T 5725, A CTIXFERROEM O FIZ [FHESH) ©
HEEZ 7 %, Benjamin S. Lambeth, The Transformation of American Air Power, Cornell University Press,
2000, p.237; Sir Peter Anson and Dennis Cummings, “The First Space War: The contribution of satellites to the gulf
war,” Alan D. Campen (ed.), The First Information War: The Story of Communications, Computers and Intelligence
Systems in the Persian Gulf War, 1992.
S PARET WY — B AN HR L AR A A SRR KB 2 5 R L CRETHERS L EsN5 L9 T
DL, AEFFNTF=—rDO—RE LTOMMABREBBROERCH L EEZXL D, V7 74T HiL SAR
(Synthetic Aperture Radar) &2 DOEHBLED 5 » A Tr o 7 TR O NLZE 1,000 EFTZ e 35 2
T LD 7,000 UL EOREREIE L, E D% Bk L7z &\ 9, “Iceye Satellite, Purchased with Donations
from Ukrainians, Helped Identify and Destroy Thousands of Russian Military Equipment,” Defence Intelligence of
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HHCABEEDHAAEN TVD LML DTH D, —H T, BEHEZIRD KD &G 2
EIRICERR R BED KRV /N2 0 iHICBE LTV . EROEMN L FZITICNT D
FHITFHAERICRONIZRETIZR Y, IR DRH DI 6, v 7T A7
TN TEREIZ TRHZE)] & W SRS E D VIR S D DI 72 D7, B ZIE, A€
DLy THHMER A v —VEEBEASITHE LR BITEH L TWARTIEREIFRE R
BHEZA, FNBITIEREZED L AREMEIL— OB/ LS L 54

ST, bURICFEBENT Y AT 47 - A— FNeERET LR 51E, Ho0NHO -
DT ONTEBERBEHR LD, NTUR AT - NU—OHEHO L X% i LIE
BIfR AR X 725 A . REDO BB NI AT RO TH D, R TH 57 B,
ZOF LW NI —D [HilfHAEE (un-controllable) | X EREEIFRICI T HIREKDOTLEL < JE
ENTEL, IEWNTIEH AT U ROEH 2 T EHE 5,

AR TII 2 Z SEHICE X, FROFEMOIEZ BT L2 HEEZ D,
EIHARREIEL, V7 74 THFIZENTAN—ZX XA RNV A7 KBEOREN Z21T/HT 5
R EEE L, BEOFHICX Y AT 47 « A= MBI FET HEEZHLNCTHZ L
HIRHDHHDTH D,

1 FHEEOND—: HEEEOHSE

(1) RA—Y Ik BEEHRSE

BT DU TATRBITINLH T L —RFHfE, KEREBEREY 7> & (Viasat)
WHRHET D KA-SAT Ry U — 7 3P A N—KBEEZIT8, Yy MU — 7 IFREH S RH

the Ministry of Defence of Ukraine, march 9, 2023; “Iceye to supply Ukraine with SAR satellite imagery via
Ukrainian foundation,” Breaking Defense, August 18, 2022. 7 7 A F ¥y 36T 2 e 2 ORI AT LT
DOFLF% %S M, Sandra Erwin, “On National Security | Drawing lessons from the first ‘commercial space war,””
SpaceNews, May 20, 2022; Robin Dickey Michael P. Gleason, “Space And War In Ukraine Beyond the Satellites,”
A Journal of Strategic Airpower and Space power, Vol.3, No.1,2024.; Christopher Morris, “Ukraine war: offensive
use of satellite tech a sign of how conflict is increasingly moving into space,” The Conversation, June 15, 2023;
N.C. Bipindra, “STAR WARS! Russia-Ukraine Conflict Is World’s 1st Commercial Space War As Moscow’s EW
Tries To Cripple Ukraine,” Defense Capital, April 23, 2023; Clayton Swope, “The limits of space power,”
SpaceNews, March 8, 2024.

COFLTREER THDHA—nrr - v A7 (ElonMusk) KEONAR—2 X thiE, R B 72 B SR
ZLLTITEN L, HOMFroMENIx L T—RAAITZ—EE L TUIERWEROREN 21T L TV |
ZINBUTH G G FE DS DBERZ I SN TV D, BIAIE, B OFIERICBET 57 7 — h & SNS
TR LRI, FRHZU 7 T A TG RN IEEZ T T2,

SPHET 5L AL LT, HIBANT VR« 4T « NU—ZHE 2G5 EBLEHRT 2mE b\ 5, Paul
D. Williams, “Emerging Technologies,”Paul D.Williams and Matt McDonald (eds.), Security Studies (4" Edition),
Routledge, March 29, 2023, pp.631-650.

6 “KA-SAT Network cyber-attack overview,” Viasat Corporate News, 30 Mar. 2022.
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EEELTWET Y T4 FTEIMHFOUHICBNT, BEICERLBLEZHR T2V,
ZOWRRE—ELIEONRALZ =1 7 (Starlink) THHE, AX—V 7 Lid, A= X
DR T 2HEWEEY— A THY | Y —ERORMEAIRETZ 5 Lo HK#LnE = A&
TL—va rEERT RO Z L AT BIETIE, THKM 1 oKEHEIZ W CEE
P—ERAEZEH L TN5Y0,

PORSONAL | mUsBMESS

......

X 1. IR AZ—U 7 O — b ATk

(H 84.; Starlink, https://www.starlink.com/map)

KEFE D FI-AX =V 7L 50EVY—ERAEFH LZOREIZRE) > T D03,
WA ClEEfEN R+ 5 A # —2—) L K (Starsheild) & W9 BfFAT oY —E RO %

" Ibid.; Patrick Howell O’Neill, “Russia hacked an American satellite company one hour before the Ukraine
invasion,” MIT Technology Review, 10 May 2022; Timothy Goines, Jeffrey Biller and Jeremy Grunert, “The Russia-
Ukraine War And The Space Domain,” Lieber Institute West Point, 14 Mar. 2022.

8 I nm 7= Na~7 (MykhailoFedorov) K23 Twitter (Bl X) E TR 7 KITx LXEEZEFE LT
N P10 R TR = v 7 O —E AR T 7 T4 F~BEHIN TS, flifi [“Thinking” the
Caroline and Outer Space- H FIAEI THEZRICIEAE T DA FE OIHIIR] =7 « T R« A= « R
U—FgE (55 11 5. 2023) 19-20 K,

% 2024 4% 4 J YF, 5,874 J b ORIRDHIE LITHFE L Z DO 5,800 27585481 T & %, Elizabeth Howell,
“Tereza Pultarova, Starlink Satellites: Facts, tracking and impact on astronomy,” SPACE.com, February 21, 2024.
074 FHENICBWTE NIEERFD (WAITLIST) ] ORREZR-TWD I ENGnD, U7 T74F
PO BNTAN—=A XL, V7 T TNLOEHFICHESE, A4 —Y 7 &kl Lci@E%
AREE T DK 5,000 BE 77 74 S~ L, 2022 45 6 AICIEZ ORI % 15,000 & £ THEINT 5
., —RIEIAHFRICBT A=Y U BB U U o — NREDIZE 58%% 7 7 A4 FTHRHD- &
W, L L=y BIZBWTIE, U7 74 T 2853 E K FotoBge N Hs ST
BY . WBLREARMEA N EEEEICEEL 5 A TWD & ORMEIREN TS, Nick Paton Walsh, Alex
Marquardt, Florence Davey-Attlee and Kosta Gak, “Ukraine relies on Starlink for its drone war. Russia appears to
be bypassing sanctions to use the devices too,” CNN, March 26, 2024. 7 7 7 A FIZ81FT 5 TEFFRFL ] OF
RIZDONWT, ZOEFEENTITID 2D BRI —H & 2> T D AT Z R LG &L 9.
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HFHETND, AX——)L RTIE, A¥—U U7 LT &0 BEREGEZRIT 541
HAASZ =D 7 LS ND T L b H LN, BE=—XTE Ule~A v — Fa ST ie7e
FR/ANAZ LY CEEICIR S T HIERBLA, PNT, 51 fH 542 (Space Domain Awareness: SDA)
L ZRRIeREE FEET 5 L O M BEICKFHEN AL — 2 — L RIZ-DWT 7,000 7 KL
DK ZFFRET HE2, A=A X OB T-EEEsrb0 LH#fEsSn 5,

(2) £EOFIEER EBBRALTERLE

i V934 FICRTHEY—EXREDER

v 7 7 A FTEBEE®RER (GUR) FEOXY —a -« 74 /7 (Kyrylo Budanov) HffiZ,
BHHPLHAFRICIBNTAY =V VI BRI TV BEEIRR7B, B 20X, bk & fEiE
EOBER RFe—OERICEL TR =V U ZEEPFHIATEYY, KERr—r
kDo U TEMEOKBEICE L THAX =) I RNEFLE LD,

L22L, 20229 A, U7 A4 FTEOFRICE L A=A XANRAZ =Y 7 O %
ERETHALORBHMERHoT L MBEINGFEEHE o728, UpLZ— T ATV
(Walter Isaacson) KiZ LV ZFIN/fEie [ —r > - A7 (ElonMsuk) ] Tix, EifFIC
ERHon T BERRICH T 7 T4 T OFEEGET LA, 7 I TIREOIIIC
BWTIIRAZ =V 7 BEMEER LWL ) A7 KPR =T Itm il n ol
VHANRICEEL T, ~AZ7 KX X (H Twitter) [ZBWT ItT 7 A RKRY (7 ) IT7
SFEPEEICAIE) £ TAX—Y 7 ZELH) (activate) 7589 (V7 74F) BUFYR &
VBB N Do, ERFROr T ERABIETAEMNTH L Z LITHATH D, RIC
R YROEZFEIEZ TV B, AR—R X fHFRGITA0M PO AT L— 3

N Z2_—2Z X 10D HP 2, https://www.spacex.com/starshield/ accessed on August 14, 2024.

12 Unshin Lee Harpley, “Space Force Awards Contract to SpaceX for Starshield, Its New Satellite Network,”
Air&Space Forces Magazine, October 4, 2023; Sandra Erwin, “Pentagon embracing SpaceX’s Starshield for future
military satcom,” SpaceNews, June 11, 2024; Sgt. Alexa Hernandez, “Starshield Satellite: A New Breakthrough in
Technology,” Marine Corps Installations East, March 26, 2024; Audrey Decker, “DoD: Russia’s use of Starlink
will be a ‘continuous problem’ in Ukraine,” Defense One, May 21, 2024; Michael Marrow, “Pentagon working with
Ukraine, SpaceX to prevent Russian exploitation of Starlink,” Breaking Defense, April 10, 2024.

13 Josh Pennington and Sean Lybgaas, Starlink in use on ‘all front lines,” Ukraine spy shief says, but wasn’t active
“for time’ onver Crimea, CNN, September 10, 2023.

14 Walsh et al., supra note 10; Alexander Freund, “Ukraine using Starlink for drone strikes, Deutsche Welle,” CNN,
March 27, 2022.

15 Bryan Clark, “Sea Drones in the Russiaa-Ukraine War Inspire New Tactics,” IEEE Spectrum, July 10, 2024;

16 Victoria Kim, Richard Perez-Pena and Andrew E. Kramer, “Elon Musk Refused to Enable Ukraine Drone Attack
on Russian Fleet,” The New York Times, September 8, 2023; Tara Copp, “Elon Musk’s refusal to have Starlink
support Ukraine attack in Crimea raises questions for Pentagon,” AP News, September 12, 2023; “Elon Musk says
he withheld Starlink over Crimea to avoid escalation,” BBC, September 9, 2023.

17 Sean Lyngass, “‘How am I in this war?’: New Musk biography offers fresh details about the billionaire’s Ukraine
dilemma,” CNN, September 11, 2023.
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W5 Z L2 > Tz E8FE L TV A8, REFNT— A SUIEEOHIMIZ L 01k
HEDRE NI FE DL AR EZ RTHLOTHY . HORERINZOZ L 2T L W= &
ERETHHLDENWZ D,

i PHEEOH/NFVRAMEE

HETH FHENZZ LWY 7 74 i, REGEOIEEZG T &7 &XEICFH
B2 34T LT 5, Witk B2 E 2 i, ARERRMFHENICED 2 & b RM
RVEATICER L TEREV., ZUIV 7 T4 FICRONTZFETIE R <, FHERRED
el C BN T—XICAEZE L OB R RIS, Lo L, EEITACKRIICIIFIE 28K
T DA, LERIFICLEREN 2 EZ T DONEIRLELE VLD, TOERBITEN T
WRSEIRD A Z — 1) 7 O — B ZF ILITBE2RFITH D | K2 ONT T 7 T A Tl
JEANCIEHE L7z, fl 21X, KEENEN ThHLHI A e - RRUx 7 RiE [ RZ—V 7
Z R — 2 L5 7 EEROBEALTFAE T, £ X EERDS Y 7 74 F o
2T C 2 77 (Kalibrmissiles) B HiATeZ L #FFL7-) %L SNS RICTERZRHL
TWBAE, 775457 LTIIBENTHST=DEA 5, BEREEDRE I EE /& E 4+
L2 DY A7 BEBITLE L WZ D2, KEE b MEET— E XD ARMEEM: (uncertainty)
IS ERLTEY, PRI — e Rt E CHMARAGEEZ T OHTLERSH S L
B sh a4,

EBRIDIREBRIZH HEFEOBHGIZHB W TIX, AEIC X 2FIHOARZENETIN 2 = O F H
HEORNEELIER T 22, flxiE. oy 7 LTI IA4FiIck b 24— > 7 FIH
7 LIED W TH D 228, IEINC A= X AT 2 IR 20, 22T

18 Elon Musk@elonmusk, 7:48 AM September 8, 2023.

19 Yuliya Talmazan, “Ukraine is furious with Elon Musk for thwarting an attack on Russia’s Navy,” NBC News,
September 8, 2023.

0 KEIIHREREICH D, DO, 77 T4 F1F27 U I T (the waters of Crimea) T? R o — 2 {E
B ERDEEEAZY—V 7 ITRET D FEICTHRREL>DOH D &9, Daryna Vialko, “Ukraine
finds alternative for targeting Crimea’s waters,” RBC-Ukraine, June 11, 2024.

21 Tara Copp, “Elon Musk blocking Starlink to stop Ukraine attack troubling for DoD,” Military Times, September

13,2023.

2 DRIy v & — - a3y b —/Z X DR EIBOMRELE N HIRIEDOEEIL | PHER R ORI
(commercial satellite time) /&5, FEEBROE SO &V o 72 FEEL LS LTV 2, Will Knight, “US seeps

up commercial satellite time,” New Scientist, March 21, 2003; “Despite the War, Commercial Satellite Photos of

Iraq Still for Sale,” The News on 6, March 24, 2003.

23 Thibault Spirlet, “Russia really wants to stop Ukraine using Elon Musk’s Starlink satellites,” Business Insider,

January 27, 2024.

24 Annyssa Bellal, Star Wars 2.0? The Privatisation of Outer Space and Its Impact on War and Peace, November

16,2023, B#ET2HRLL LT, 0y T OAY—Y U7 HIHBERICEE L= U XA« 7 4 — L > (Elizabeth

Warren) K EBEiRE L, AN— 2 X AEDKEIPEICHEIL L 72ATEI 2 B> Tk & LT, SKERE IS
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BT, U TA T AEERG N AL —) L K BAE L RV EL LD LTS
BAERILS, SO TEBRICH A N—EMZ B U ETEZEm LS, V27 7412k D
FIRHES 2309 28 B &2 o0 I3 R 72 LTV ARW ) W 2 ENC & A FIRIESICE T 5
MUEIX, VI IA TV EETHEZA, BT EICLAAX =Y U FIHOFERIFERIC
B9 %28, GURIZXAUE, R 7N SEHICERR T 5 1 o 7 85 83 28 fh BB ik [ A3 A
F—=V 7 EBFBRHLTNDENSE, EFEKROAR—Z X thide o7 BAMERT 28K %
FeE LW 9% 2 & 2B T o2y, B=Eaiklm L2 M bR aedliZz Lz T
D2 EMABRIR T CIETHE T LR D, LOFEL LT, BEOHIEZ VA4 7 = R
(Geofencing) LIBfEZEIETHZ LB LNHM, RMIETED V7 Z 4 F N b s
B2 HANMIZZREIND,

FHEENEMET I —v 20 THEICLA2ZENFIHT KO TEEIC X 25 HES )
B eb, ZOEBUINTHRELZRATND, FHEEOT AT U AZONWT, Z0OHEG%E
GORETHZENROBNE I,

2 FHHLED/NRT—: FPHT7ICAOHERZ

(1) TEIFaX MET L EHEDOBEEIL

2024 4E 4 HEIEE T 6,000 FEITWA X — 1 o 7 fENEEHRA SN TNDEY, KETHE
HL7ZWDIX, Zhbar AT b—ra UEEEAAREE T 2T LTI THY . SHED
T EFbFELAR=ZAX OGRS L NZ | FIZIEAZ—Y 7 BEEICIEE L TH, 2024 4

LEMZESTVD,

%5 Ashish Dangwal, “Starlink Satellites ‘New Targets’ For Russian Military; EW Boss Issues Stern Warning To

Musk’s SpaceX,” EurAsian Times, April 15, 2024.

% life - AEBTE 8. 10 H

L UTCITEARBICHHBE Y A7 249 ZEIFEE L RWIT Th D, £72, 22O TREFTH~

DIKAFTHNCE G B SN DT 238 R OERIZENR D & FIZAIXY Fy—F - A Y —fFE (Gen.

Richard B. Myers) (2 & 0 B&/& 7R S 4L TCU 7z, Peter Grier, The Investment in Space, Air&Space Force

Magazine, February 1,2000. BU7E TITYRFORM & 220 | #iF LIEICHT 2 A= X #hoxLzou

T, XKEBEEBEBENOEFERBET A V4 v K+ L r3— (David E. Tremper) i [#RE
(fantastic) | &ML, £D LT [FAICHREBROREINBROOND] EAEBAE I NS LT LHED

FEE LTS, e - AifETE S8, 10 H,

28 “Ukraine says Russian forces obtaining Musk’s Starlink via third countries,” Reuters, February 13, 2024;

“Ukraine intelligence ‘confirms’ Russian forces using Starlink,” A/ Jazeera, February 11, 2024.
2 Jbid.

30 2019 HEDEEMETAR— R X 10T, KE#FHIELZEE S (Federal Communications Commission: FCC) & ¥
K 12,000 ZD AL — ) 2 ZIZOWTHT EIFFRFAI 2 1S L TR 0 | [EBRAICJEREEGE O T 240 9
E R ELEEES (International Telecommunications Union: ITU) 2% L T%H 30,000 3543 D EZ1T-> T
VN2 29, Caleb Henry, “SpaceX submits paperwork for 30,000 more Starlink sastellites,” Space News, October
15,2019.
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4 A 9 [BIOFT B A2 550 LEF 204 ORI R %L . WEFE—FEM Tl 62 FIOFT RIFIZ L V&
1,961 JZEOMEZ T H EiIF T3,

ZOXIEHEETOT EIFERREE Lo RITIE, K2 X N TOH EITFRES Ot A
HIFoNL 9%, BT EFEE LT T7 702 9 (Falcon 9) | NEMHITH Y |
A=A MVLISRORIYL « BERED 22 TV 5%, TOX 2 1%, 2024 Fo R
O EFIZB T 2EINRE R T DO THLINM S0% %225 =T %7 7/ 98
HOTEDH, A= XAHDRREFT 24T BT BRI OBAENEZ 5,

Vulcan (1) Ceres (3)
Starship (2)

Firefly-Alpha (1) ‘_.____k__ _

CZ5|2
- CZB,78(T)

Hyperbala (1)
Kuaizhou-1 2)
Kuaizhou- 11
._._~ Lijian-1/ J\elong-i
-_. Yinli-1 (1)
\,_ Ariane-6 (1)
\ — PSLVIGSLV (2)
Qaem (1)
Simorgh (1)
\ H-2 {1)
H-3(2)
KAIROS (1)
T~ Electron (10}

CZ 2,3.4(16)
\ Chollima (1

. \
Angara (1)

R-T ()
/ Atlas-5 (2)
Delta-4 (1)

2. 2024 FIZH 0T HHEFER] O FT BRI
(H{#f: Gunter’s Space Page, https:/space.skyrocket.de/doc_chr/lau2024.htm)

Falcon-9(79) —

(2) FPH7 IV EADEREHE

FHADT 7 EAL WS BUETIL, V27 74 FTHFUMOERASICBWNT, my 7R
BB 2 HED T2 Z & S BEREY, #2013, EEEFH A7 — 3 a > (International
Space Station: ISS) ~® A Bk & W) CIRTIX, AX—RA T v MLVIBKE, v 7 OFH
R THLHr X a ZXEA (Roscosmos) DY 1—R (Soyuz) FTHMNEDL S ME—DFEL

BAN—AXALO HP ZILIZEEND T 2 LIHFTH D,

82 R A= X AT B ITAR D flidsfkE L H 72 6 L7z & S41 5, Ria Urban, “How Much Does It
Cost To Launch A Rocket?,” Space Impulse, August 16, 2023; Harry W. Jones, “The Recent Large Reduction in
Space Launch Cost,” International Conference on Environmental Systems, July 8,2018. ZDfEHRE L TLD %
S OFHBEEFREENTFH~T 78X TLFEE/TLLE VWA D, o, FHOBE R HRDND S H T
DN, BIRIZPGEDEA TV D DIFFEARNITERILETH D,

8 Z2—RX X D HP 2%, https://www.spacex.com/vehicles/falcon-9/, accessed on August 14, 2024.

¥ IR R SN THRY , K21%2024 48 A 12 HEHEO LD TH 5,

B QoA Z =Y U7 BEHETHDH EIF TS 2 b FEGE/mOLIEHR L NVR D,
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https://space.skyrocket.de/doc_chr/lau2024.htm
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Ipo T, 2, WERETIE, 2747y R a—>rF « 7747 A (United Launch
Alliance: ULA) @7 hZ A (Atlas) KON/ —2Axw v 7« 7<% (Northrop Grumman
Cooperation) D7 > % L' A (Antares) ZE 2B W T, vy 7>z (RD-180 X ) RD-181)
PEHSNTEZ EIFEL<HLNS,

EFRRORBICEEND X RFHT 7B RACB T 20 U TIREIZIZHIED Y 27 351 |
ThEEE LRVCKENL, B2 0E, 2016 4EI21% RD-180 i = 1L &9 il v o 7 b &2 e
LTW53E, L LEFEOREICENT, HITAOTE EOBEBICYYIOBEL Y v T
o o Do ~DIRENRIMET D B0 R aneY, FH7 7 ¥ 22D Z oSk T
VI TAFTEONIENED XD REEL G X T, BT E IR TeDD, REI
FHT DN 2 RT,

FHT 7 RABT DR U TREFEOMBIL, U7 T A TS filic X - ek
T5LE bhtomzimnﬁsﬂ3a I, B AaAETAORE NI b —mav v
(Dmitry Rogozin) FIZ XV, KE~D RD-181 OFIAEIL, AT RD-180 (4% D B
ﬁiﬂ%%éﬂf%@“&ﬁ SORPAEEE 2T, KEOFHT 7 & ATITHIS O IR
o T B RBEERIT 2RV, Ll KREHEEEDOT 77 « 7 F—/1 (Frank Kendall)

RIE Fex OF EFEZIM - SND7EA 9 ) LHE LR, RELREEIRVWE W) Bfigh
AL TV D,

EBRKET, HLL bR TOU T I A FTREIESLBEA T BRI 2L <
Wiz Wx b, FlziE, VU EIICE I r UK Ao b o, HTH
i o> THRITEIXDD] EDOREEZT, ~AZRIEFIT77V0ar 9L 27— 7R
47 FEOWIEREAKIN%ZIZ [7 A U 1D (American Broomstick) | & X (Z#H LT\ 54,
ISS ~D N Bkt WO BAIZBWNTH, 77 /b3y 9 RN )L— K 2 (Crew Dragon)
DAFAENT 7B A ZRT 2%, Wb 8, BREICED2FHT 7 B AOHER v TIZ LD
DO R EDT- DO LTI LG L 5%

3% Valerie Insinna, “As RD-180 ban looms, space companies make steady progress on new launch technologies,”
Defense News, April 3, 2017.

37 Andy Pasztor, “Pentagon Faces Delays in Shift Away From Russian Rocket Engines,” The Wall Street Journal,
September 4, 2017.

38 “Russia halts deliveries of rocket engines to the U.S.,” Reuters, March 3, 2022.

39 “Russia Halts Rocket-Engine Deliveries to U.S.,” Reuters, March 4, 2022.

40 Courtney Albon, “US Air Force not concerned about Russia’s decision to halt rocket engine sales, support,”
C4ISRNET, March 4, 2022.

41 Elon Musk@elonmusk, 1:37 AM March 4, 2022.

2 20204E5 31 H. 7 v— R TURREEFEL LTHIO TISS ~NFHRIT L2155 2 LT L,
KEIC iéﬁA$mL@ﬁxm~X/&FWﬁ ZLICE 95D ThH D,

B EELT, BT OFHABIZE T A2 RENOK TR ERH SV TW5, Turmoul Over Ukraine Could
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BHhiZ

AR THEERO@Y | A=A XL T 7 T4 FFlcBWnT—aE L LQdEz 0y
WS L CE T, RIS, AN—AXHENRT 7 T4 7T v 7 2B 5
LTV biX P oBER2E2 RDICEIEE B2 b0 L o133 Th 5,
ZITHEETAREE, A= X O BRTEREOR LI FENEZ AT TNDL0TH Y,
EREOBBRE T v 2 Z A< 2 Eidtbany®, — R LT, FMBOBEIZHE S DT
X372, BEL L THRELZLTHB LITBI L TS K HICEX 5%, E-T, 7 74
WL, A=A XD DFEDOXT Y AT 4T <R — a7 T4 FTX|EVIFITT
ITHEL7=Fp E 2 oD, REGCTIIEARIZ/NEMZ ZE L TEBY, il E
LT, RICHET 5 —END —HZ2REFHE Y AT 7 « R— 21T 5
LBE 3N aE S i, BIb, FHEEL WO U—DRHIZLY |
NI UR e FT e RU—ERRIRER RO DD TH D, BIZFHEHESDTNT A
DTN E 72Ul FHEEEIINT VA - 4T - RU—CBIF DR MEEESR E LTl
F—ERERLO LT LI EERRERE LR, FHEEOT AT U RIZONT, &
DERZEORFTHIENRROLILL D,
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