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7KH 2 XWUGSDFH QMMM 2 6, UHFHQ® SXEQKHG WH_QMIDWRIDO2 SHO / HMAURQ 8 FROARDIG 5HHOAHY Z KIFK
HQFRXUDJ HV WEAMY \R HQI DI H 1Q P XGMDMWUDOGH] RADWRQY RQ D FRQARDIG UHHQA DI WHHP HOADQG Z KIBH WRVH DU

EHQ) RUDQ}HG XQOWD® FRP P MR D (DWRDOFRQARDIG BHQW WHIIPH 7KH WHBDVH R WH 2 SHQ/ HAMAUFRP HV
\KRWD DI WU& KD FROGXFWG D | R XGFROARTDIG UHQAY R D_ VRQUH FRUA W H [URP D /RQJ 0 DK %URFNHW
WDWDQGEHG IQWH 3DFLIE 2 FHDQRQ 1 RYHP EHU $P RQJWINH PXUHQADMR LI QOVRUHY DU 1 REHO DXUHDWV

| RWP HUDVARDXW | RUP HUIRUHI QP IQWMY DQG IRWP HUFKDILY R 81 &2 3826 1 \RX Z MK R DGG \ RXAUQDP H \R WH

JURZIQ) @MR I DRIV VHH KHUH

7KH 2 SHQ/ HMAUGIDZ V RQ UVHDUFK SXEQKHG
1Q1DVAH $VRRP\ E\ 0 IFKDHO%HY $DURQ
%G\ (ZDQ : WKW DG &DPHRQ %HY
HDUIHUWLY \HDU DBQ) Z W DCAWRDOZ RN
7KH_1DWUH SVARCRP\ DIWF®! KDV DWADRMG
XEWRQADO DAWQARQ KDYIQ) EHHQ FIWG 1Q
KXQ@EHEGY R QZV DWeN 1F3AQ E
1 HZ 6 FIHONMNDQG 6 P MWRADQO0 DIDJ ICH 2 6,
-XQRU)YH®Z (ZDQ : WKWZDV IOMWG R
SUHVHOMKH MXG 3V 1LQEAQIV GXUQY D SDAHO
AVFXWRQ DWIKH $ GYDQFHG 0 DXL2 SWFDODQG
6SDFH 6XYHMFFH 7HFKQR®RJIIHV $026 m;ﬂ%me ?éﬁom?“ﬂ$mmooﬁzm@em
& RQHHGFH IQ6HSWP EHU <RX FDQI QG WH

WFKQEDOSDSHUSUHVHQMG DWKDWFRQ HHQFH KHUH 2 YHID@Z H H SHAWKHUH VR EH \EWBQWDOSYXETE  J RYHWP HQWV
DQG LQEAVAY [QMBMAIQWH 2 SHQ/ HARU



http://outerspaceinstitute.ca/
https://www.nature.com/articles/s41550-022-01718-8
https://www.nature.com/articles/s41550-022-01718-8
https://t.co/nwZX3TXnl5
https://www.smithsonianmag.com/smart-news/there-is-a-10-percent-chance-someone-will-die-from-a-falling-rocket-debris-in-the-next-decade-180980405/
http://outerspaceinstitute.ca/docs/OSI%20Open%20Letter%20on%20Uncontrolled%20Reentries(19_12_2022).pdf
https://www.nytimes.com/2022/11/04/science/china-rocket-debris.html
https://www.nytimes.com/2022/11/04/science/china-rocket-debris.html
https://docs.google.com/forms/d/e/1FAIpQLScGprcDweIe2gX-kKyO_upaTijutRnjE9BL-iu-tJriZrAkxA/viewform
https://arxiv.org/abs/2210.02188
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Q2RREHU 26, )HBZV 7P IHEL $JDQED /XA
6N 5DP -DNKX DQG 0 IFKDHO%HY DB&Q Z W
&XWY 6FKPHFKHO IWRP * @EDO $IIDLY &DQDED
SDWWFISDWAG 1Q D SDCHORQ FRP P HIFIDODRRY DQG
WH IXMH R IQMIDWRIDONVSDFH @Z DWWH _ W
$QAXDO &DDADQ & RXCHO RQ . QMIDWRCDO / DZ
SRAHWHFH 1IQ2 WZD 7KH CGHWED  $DURQ %60BA
)URP W KWR GIW $ VST 4D NFDI FM3BN +4BLIV . DI BFMAZFST -VDZ 4WPHL DQG 0 IFKDHOAHY S0P -DNRX * DMG . HEEDODQG /XA
5NJFC)" HBGBCB RQ \FBHQ KRG D SDQHORQ FRPPHFDODRRY DQG WH XM R 6 VRN KRWMG D WUHH KRXU2 6, EUH Q) VHWRQ RQ
ooy WISQREOSOPRERE EREIOR CMIBEPOIEE.  \WiHUWMHDUK | RUFYIOHYDQN | RP * GEDOS || DILY
&DDED WH &DPADQ6SDFH$IHEA WH
' HSDUWY HOAR 1 DWR(DO HHQWH DQG ,QRYDWRQ 6 FIHFH DQG ( FRQRP IF ' HYHBRSP HQAR DADCED

04*8 PS.TI PQPOTBUFNAF N FHB DPOTUFN8LIPOT BCE BSN FE DPOBLDU

6LQFH WH RQAMR SXWDVIQMMRQR 8 NIDIGH FRP P HUFLDOWDW@M FRP SDQHV KDYH EHHQ SO\ Q) DQ DPWYH URGI E\
SUIRMAQ) DWIWRGFH VR 8 NDIGDOWRRSV $V D UAVKOVWRP H R WIHVH FRP SDQHV KDYH H SHUIHGFHG P\ EHDWIBFN/ DQG
NPPIQ Q2 FWEHUWH 2 6, KHTG D FRVHG GRRU IQ SHYRQZ RINKRS RQ6DWGSUQ) MDQG %6 Z W \KENMPAP DWW
H SHW IURP JRYHIP HQV IQGXW  FIYO\RFAIHW DQG DFDGHPID 2 YHUWH \EZR GD\V R GVPXWIRQ D QPEHUR
DPWRDE®! BHFRP P HQEDMRQYZ HIH GHYHBSHG

04*' FN@X T 3FLB-BU

Q0D WH 2 6, KHG IW 1 LIWHYHU ) HBZ >V SHAHDWMQ
: KIMBU %8 7KH BMBHDWQIROHG VIR GD\VR IWHH IGZ1Q) 1Q
SHYRQ GVFXWIRQ RQ PXUWHQARXHY UHDWG \RR \SDFH-DFIRW D _
ZIGH DQH R QWFISEDY SHYSHAWHY 2 XWRPHYV R WH | - _ ;
UAWHDWGFOIGHG WH HWEQKP HOMR 2 6, ZRINQ) JURXSV RQ | e s T

\SDFH UMRXUFHV DQG \SDFH VHEXUW $ GHFMRQZDVDORPDGH | e 7Rl -4 B N
VR UHJ IMMUHG WH 2 6, DVD GRQ SUR IVWREIHW IQWH SURAGFH R | Gy 010 1060 it v Otonst 2hok S 2. ) ares
MK & RGP EID 1QREHMR HDE®! DQDSST-DWRQIRUREVHYHU | R W26, ki e

WEMMVDWB1 &2 382 6

$WINH BMBDWZ H DOR KDG WH SBDWWBH R Z HBRP Q) -IP * WHQ DQG 0 DU DUMD 0 DUCRYD 1Q SHYRQ DV RXUGHZ HW
26,)HBZV

| 9% . BHBSIB . BSCPVB KDV ZRIHG
DV ILEXV6 SDFH 3URSXOIRQ 1$6$ $PHV
VT &HOMU DV D SOHEY
VFIHQAWY DQG 6SDFH. 1 URP W
ZKHIH \KH ZDV WH SIRSXOIRQ

VMMPV BASRQIE®! HYIGHHU YHKIE®I
UASRQUE®! HYLGHHU DQG VHQRUO DY/
GHYHBSP HOVHQIIGHHU 0 RIWUFHQ®
\KH Z DVD 6HJRUO DI HUR $P D RQV
% | 3mwRW  .XSHU  FRPPXQFDWRY
= - FROMMDMRQ

%6 +N_( FFO UG DV 1$6$V &KH
6FIHQAAVIQ +V  \HDU BQ
FDWHU DW 1$6$ DOR IGFOGHG
DSSRIQF HQV DV &KIH R \WH 6SDFH
6FLIHQFH" DV 2 SHIMRQ/2 11IEH

DPG ' WHARUR WH 30GHUY
6FIHCFH ' MMRQ Q WH
QWU SRIMRQ KH RYHIDZ  SURWFW
\KFK DV WH 0 (66(1* (5 SWREH R
0HFXY 1HZ +RURQ/ SUREH \R 300R
DQG WH OQEQ) R WH & XURW WRYHU
RQO D/



https://www.ccil-ccdi.ca/program-2022
https://www.ccil-ccdi.ca/program-2022
https://www.cigionline.org/articles/commercial-satellites-deployed-in-ukraines-defence/#:~:text=Some%2C%20such%20as%20Capella%2C%20a,provided%20them%20to%20media%20organizations.
https://www.space.com/starlink-russian-cyberattacks-ramp-up-efforts-elon-musk#:~:text=SpaceX's%20Starlink%20internet%20communications%20systems,Elon%20Musk%20said%20this%20week.
https://en.wikipedia.org/wiki/Margarita_Marinova
https://en.wikipedia.org/wiki/James_L._Green
http://outerspaceinstitute.ca/people.html
http://outerspaceinstitute.ca/people.html
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7KH 26, IV GHUKWMG \R ZHBRPH &KDUBWH +RRN DV RXU GHZ HWIXOWP H UMHDUFK
HP S® HH & KDUBRWM KRGVD 96 +RQRXY1Q3RDNFDOBFIHQFH Z W D 0 LGRUIQ+IMWRY 1URP \WH
SQHYW R %MK &ROPEID $V D MWMGHQN KHU BMDUK |RFXVHG RQ JBEDOFRP PRQY
WHDWAY SDUEXOW® RXMU\SDFH DQG P DUMP H WHDWA & KDUBWH IV (GRZ ZRINQ) Z W
$DURQ YRGB\ DQG 0 [EKDHO% HY RQ WH VRSIFV R XGFROARDIG UHHQAHY DQG \SDFH EDVHG

KXP DQUIUDQ DWABIGFH

FEB " QQFBIBCOFT BCE *QLBUWYFT CZ' FN#X T

)REBZIQ RXU_QMIDWRIDO2 SHQ /HAMU RQ . ICHWE $ QN6 DMMM
$6$7_7THVIY WH 2 6, FROMXHVR Z RINVR UHGXFH WH QHIKRRG R
FRQ@WOQ\SDFH 1BVM FZFS®IG DQ2 6, ZRINQI JWRXS FRP SWWHG
R " BPO#PWZ . D BFM#ZFST 3BN +BLI V 9BWE , FCEBMWI- VDZ

4PKBL DQG. BD&BOT IQSWHSDUQ) D Z AMQ\XEP MRQVR WH | LV
VAMRQ R WH 8QWG 1DWRYY 2 SHQ(QGHG : RINQ) * RS RQ
“SHGXFIQ) 6SDFH 7KUHDW WRXIK QRPPV XBV DQG SUGFISBV R

UASRQIE®I EHKDMRXW ™7KH 2 6, IV SBDVHG VR \VHH WDWHIKW

FRXQAIVKDYH QRZ SBIG) HG QRWR FROGPWNGHWE $6$7 WMV

) XUMHURQWH \RSIE R \SDFH Z HDSRQY \ RX FDQI QG D GMXWRQRQ
\SDFH DUP VFRQARCY W 1BVM  FZFSIQDQHSMRGH R WH 6SDFEH |RU
3HDFH SRGEDW\DQG DV SDWWR DQ LOMIDWRIDOZ HELQDU SDGHORQ
SDUIDP HOMY DRWRY |RU SHDFH 10 RX\WUVSDFH RUDQ]HG B\ WH
3DUDP HQMUDQ/ | RULXFBDUL RQ 3URDHIDARQ DQG ' VMDUP DP HOMQ
BHSWPEHU 26, -XQRU)H®Z 4Bl 5| FW DG " BPO #PWZ
SXEQKHG D SDSHUWKRZ IQ) WH HIHRW R $6$7 Z HDSRQ WMV RQDQ
RUEMIO HOMLRGP HQVZ W 3 HI DFRQAMIMRQS  6DUK IV WH ®DG
DXWRU DQG D SUHSUQAN DYDIOE®! KHUH

&RQ@WQ \SDFH WP DIQV D WRSIE R FRFHL) DIWUSX\WIDN NGHWE
$6$7 WMAQ 1 RYHP EHU DQG Z M WH RYRQ) Z DUIQ 8 NIDICH

, BVO8 FJ$| FODQG#BZBS( PTXBNJ DRQ ZIW 2 6, ) HBZ V3BN

+BLI V DQG 4UFVFO ' FFMCE  FR DXWRUHG DQ DMWEG! WRIG 2 X\MU
_6SDFH IV CRAVMH ~: 1@ : HWW 7KHWH DUH FEDUWX®N | RUSHDFH DQG
ZDUIQ 7KH & RQHIDWRQ WDWUHP LGV XV R WH H MAQY XBN WDW
JXGH \SDFH DPMWAY — LGFOGEQ) 1QD WPH R FRQ@W 7KH DUAFEG
DOR DOGHVVR WH 0 F* L@ DQOARQ, QMIDWRIDO DZ $SSTFDE®! R
OLDMY 8VHV R 2 XWU 6SDFH 0,/$026 WH SIRGFWR DQ
IQMIDMRDCFRMERDWH H | RWALHFWG E\ 3BN +BLI V \WDWHHN/
R FOUL\ WH XGVR IQMIDWRIDODZ DVWH DSSO® R P IO DQG
RWHU\SDFH DRV 0 /$0 2 6 9ROP H, —5XBNV IVQRZ DYDIDE®!

4BNBQUB -BXMS IV DQ

HIRW W PMWDM QKW
SROWRQ

" CEFX 4NPO#VUAS IV 1Q
WH OMEWISEDY 3K
3RIDP DWBY&: +LV BM-DFK
IRV RQ WH 6YDEDSG
DFKISHDUR DG WH
SRMOMO DSSTDWRY R
DDEIXHY DIMQ |URP SRDU
OZ DG JRHIDGFH \R RAMU
\SDFH

1BW . FZFS IV D IRPHU
&DPADQ GSEPDW DG
$SAMEFW  3RHWRU R
QMIDARDOS\MGEHY DWSIP RQ
) IDVHU 8QYHMW +H IV DER
WH FKDUR WH &DQDADQ
3XJZDWK * URXS DQG D VHQRU
DOMRURU&7 3HDFH

4BSBI 5| FV IVD3K NGHQV
0 3UFHRQ  SQHIMWY
$VARSK\ IEDO BFIHFHY
GHSDWRHQV  +HU  UAVHDBFK
FOGNV PRGHGY GEW
JHHIDMRQIURP FRXQMYSDFH
FDSDEIOA DQG WHU UM/ \R
WH /(2 HOLRGP HQV

6 WM FROAMEMRQY SUVHAGHZ HOMLRGP HQBCSUREBP V [GFOGEQ) @ KWSRBWRQ DQG FRIMRQ UMY/ 4BN - BX WS
FROADXHV VR KL K@ KYWIHVH UMYV Z W BHFHQAP HQARQY IQ 6 FLHOWIE $PHIEDQ &11 DQG DQ DWEG B\ 7RQ) HEHUIQ

3K\MEVZRED, ZIW TXRMVIURP ERM 6DP DQG" BPO#PWZ <RX FDQDOR |GG D UHFHQABOIRQP HID FROMMEMRQ/
WDWGDP JDYH |RUWH $36 & RTXTXID YID WH 8 QYHYW R & RBIDGR YRXCGHU " CEFX 4N PO #VURST SUNVHQEMRQ

DV \ HDUV, QMIDWRDCE VARDXWEDCE: RQ) W $&  LO3DUWH SBUHG KXP DNGGVHP HU IQ) BU DCSHYRDMV DV
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D SURMPWRQ DJ DIQKNUHDW WDVWWDM@M FROAMEBMRQ/ SRVH VR WH HOMLRGP HOADQG WFIHGFH <RX FDQUHDG WH | X©
DEVADPAKHUH ) RUP RUH RQ VKWRACDE®! \SDFH GHYHBSP HQAVZ DWK D BFHQASDGHOGMVAXWIRQ Z W "' NDF ( PS\ BO
_6SDFH 7HFKQRBJ\ |RU( TXDADQG 6XWRICDE®! ' L] V2O RELHWAY

BHYHUDCR 6, ) HBZ VV KDYH EHHQ UHFRI Q] HG | RUWHU\ HDW R [P SDPWXOFRQUEXWRQY . PSICB +B1 Z DV DZ DUEHG DQ

JUDQAIURP WH 0 DFS WXU) RXQEDWRQ | RUKLY.J URXQEEWDNQ) Z RINRQ WH GHYHBSP HOAR' GHEUY WDFNGQY
LOMUDFHY QDP HOD $675.$* UDSK DQG_: D IQEHU 0 DV $QQ/ IHEHW,GF DQG WH 5RDENG ) IDQNID 6RFIHW J IDQMG
5N JFCJ" HBOBCB DQDZ D\ [Q 6FIHIFH IRULHZ 6SDFH Z KIFK UHFRJ Q) HV KHUSXEQKHG UMVHDUFK FROQUEXWRQY RQ
MKV 1Q 1HZ6SDFH 4UFVEO ' FFBCE UFHYHG WH ,QMIDWRIDO QMMM R 6SDFH /DZy ,6/ /LHWPH
$ FKIHYHP HQAB Z DU DWKIV\ HDWVDQRXDQ,6/ DZ DUB GQIHUDWMV\ HDWV, $&

&KHENRXW PSICB +Bl 5T P RUWIHFHOARS
HG RQ XQFROARBG WHOMIHV DQG D
SUMRXV4 _$ ZIW 3K MEV7RGD. 5.N.FCJ
" HBOBCB Z DV HDWUHG RQ 6HDQ & DURGY
0 IQBFDSH SRGFDW IQ 2 AREHU IRU D
QVFXWRQ RQWH OZ DQG JRHIDFH R
\SDFH 4UFWO ' FFEMBCEST P RWVXS \R

7N FCJ " HBCBCB +BOZ IV DQ
$WIMBQN 3IRHWRU R 6SDFH
DQG 6RFHW 1Q WH 6FKRROIRU
WH )XMH R QRDWRQ 1Q

. PB Bl IV DQ $WRFIDM
3RHWRU R $HRSDFH
(QIHHIQY) DB (QIHIY
0 HFKDQFV DWWH 8 QYHWUW R

AUFVFO' FFNMCE IV D 3R HWRU
R QMIWRDO/DZ  HP HIMY
DW: HWMD 6\GH  8QYHYW
DQG D 3WRHWRIDO )HBZ DW

CDW HSMRGHVR _6SDEH /DZ &Dip FDQEH
IRXQG DWsSDFH DWK* ®EDO

6RFHV DW SWRD 6VM
8QYHIIW

HDV $XWMQ DB &KH YRGS QYHIW

SFLOMRLBOMH LSO 7KH BIBDHR . DI BFMIZFST DQG " BSO

#PNAZT | RWFRP IQ) ERRN™: KR2 ZQ/
2 X\WMUBSDFH™SXEQKHG E\ 8 QYHWW R &DP EUGIH 3WW IV QRZ \HW RU-DQDY QWH PHDQAPH \ RX FDQ
UHDG 0 LIFKDHEY UHFHQARS HGV IRUWH * GEH DQG 0 DIO~7KH Z RIS GHHGV BW ( BQ0 X\WNM'$ P DIRUVRDUMRP FDQ
VANH (DWW H QHHG \R EH BDG ™DQG DQ XSFRP Q) * GEH DG 0 DIORS HG FR DXWRUAG Z W $ | BSRUF ) PPL
0 LEKDHCY LODER EH DSSHDUQ) RQD -DQMY G HSVRGH Rl 6SDFH DWK * BEDQY 6SDFH &DIp . HE 7DOIVR GAFXW
WH QMIDWRD SHQ/ HFWHMURQ 8 GFROARDIG 5HHQAHY <RX FDQ FDWK $DURQRQD WHFHQAHSIVRGH R &9V 4 XU/
DQG 4 XDUWI RUD GMFXWIRQRQUA HOMUI) \SDFH REMIFW

TU' QOVBMPI O4 . BDPPOBM 4 QBDF - FDYW/3- 4FSFT

YBFNIQO D\ WH 2 6, KRUWWG WH W QQOORKQ6 0 DF RDG
2 XWUGSDFH / HAMUH Z W JXHVADQG 2 6, ) HBZ -DQ: | I GHUDWKH
SQYHYIW R %MK &ROPEID <RX FDQ (RZ Z DWK \WH | XOGBFMUH
PRGHDMGE\ 26, ) HBZ (@H . IGH RQ<RXZXEH 6\ WQHG IRU
LI RUP DVIRQ DERXGH, W HDWV BFVMUH

' V3J FS" COPVCDFN FOO

QMIVMO WH ZRINR WH 26, IV JWRZIQ) DRXQG WH ZRWG 7R
UHP DIQRQWH FXMQ) HGJH Z H DSSUHFIDW GHZ. IGHDVDQG FRQW

OFWH FUMFMP 1URP D@R \RX 6XJJ HRQY IRUGHZ UVHDUFK \RSIEV SURWPAWSURSRDY DQG | XQEQ) RSSRUMQWAY
DUH VARQ) ® HFRXUDI HG 7KLV DQRSHQDQG RYRQ) LOAVBMRQVR SBDVH WHDFK RXWZ IV \KJ J HVRRQVDWDQ. SRIQNV

26, )HBZV&WICF , JOOFZ DQG 808  SOFS 1Q GMXWRQ DWWH W
$QADO-RKQ 6 0 DF RQDG 6SDFH /HAMUIH DW8BY& V 5R YDITHW
SHFAMIOH DO

)LD® L \RX DU DQ 2 6, ) HBZ RU-XQRU) HBZ DQG KDYH Z RIN WDWA RX Z RX@ @H IGFOGHG 1Q WH QGH W2 6,
GHZ VWU SBDVH VHQG DQHP DIOR FRRUGHRANSDFHOMMWM FD

$QAWZ ) DO
2 6, 5SHVHDUFK & RRECDRU
DQGWZ | DBKXEF FD



