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RESPONSIBLE

REENTRIES

is working with
SpaceX to safely track the orbit lowering and
reentry of more than 100 early-version Starlink
satellites over a six-month period.

1

This proactive approach to space debris
mitigation aligns with the DoD Tenets of
Responsible Behavior in Space, promoting overall
space sustainability.

RESPONSIBLE BEHAVIOR IN SPACE

SDA CAPABILITY

S4S remains responsible for conjunction assessment
(predicting on-orbit close approaches) and spacecraft

SpaceX lowers the Starlink satellites’ orbit until reentry processing throughout this operation.

they decay upon reentry into the atmosphere. This collaboration showcases $45's commitment to SDA
for conflict readiness, highlighting S4S's ability to
manage a significant increase in spacecraft reentries.
This also contributes to advancing warfighting capacity
by improving S4S's SDA capabilities.

MISSILE WARNING CAPABILITY

The meticulous tracking of satellite reentries by S4S

COMMERCIAL PARTNERSHIP AND INTEGRATION — demonstrates its critical missile warning capability. This
proactive approach enables early characterization for the

DoD collaboration with commercial mission partners is an important SSN to detect, validate, and track targets to distinguish

part of space sustainability. The successful SpaceX Starlink —— o them from missile attacks & threats.

deorbiting collaboration serves as a positive example of responsible g

behavior demonstrating the value of commercial-military teamwork $45S notifies USSPACECOM, governmental agencies, and

in space sustainability. This paves the way for future collaborative international entities to ensure the safety of the domain.

Shioe FORCES - efforts with allies and partners to achieve a strategic advantage
through strong relationships.
SPACE 9 9 P

Follow us at on X for updates
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KBREMNOAT 28 BrffIcIENnt- [ R—5—LA oA —05 ), T20FIZ—F] &£HEHE 2024.07.03

20225 12 A258& 26 B, IRELBE/ LD z—DRVIA z—)ILE—2 (BE) TBLWL IEFOM (R
— =LAV IIC&BA—OFEHA LIz, —BHLEA—OSLEFELDI AN XLTHERESA., BAIITEDH T
g1, (PHOTOGRAPH BY FREDRIK MELING, 500PX/GETTY IMAGES) [EIf&D% ') v 9 T KRR]

(BE] B EZICHBELEZEFORICELDIA—OSDFA LS TREE, /I)LVz—, AT T—)LE—>
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https://natgeo.nikkeibp.co.jp/atcl/news/24/070200358/
https://news.mynavi.jp/techplus/photo/article/20240701-2977020/images/001.jpg
https://natgeo.nikkeibp.co.jp/atcl/news/24/070200358/?SS=imgview&FD=1420927604

[CERESINF-2XREN AT DBREEGL SER. (ERBEXRFEHEMERIRIRM)

BBV VAIADORITAHIAL, /Lo —OQIIBEIZH D X/NN—ILNLFEE T, AR L U XHEHEONGRKED
REZRATz. NEDKSICHVVEENEZEDOTTRYGT L OBERGA—DOS LEELGY., FEH—LikE
DEHDELSICE—MICTEA DT, COFA—OJIEFEEICESHERELTEY., LML DL
ER>TWAEILHEBET LIz, FETRELREDT —FDLSTL] LFEYEEETHIERBEKRE
REROMIIEHE (TZhh (FOT ) BRIFE S, MIIKSIE. C0A—B5H EFOR (R—3—L4
)1 IZE BB LWRRIZE 2024 & 6 B 21 B+ 1+ TEffrss Science Advances] IZFEFE L1=,

AWLEA—OSHBOEEZES-DIF 2022 F 12 A 25BE 26 BfZot=, HINKIFZNETIZIDKS%
FA—RASHERE=ZENGEM D=L,

LB YECETFORE

A—03&, KEBEHSHESN-EFHI/HMEROBMIGICIEZ SN TMEIND I LETEL S, EFIEARBORK
DERLNMEIOBTHS 30Fh 5. KEREEENSTSXTORTHRESN S,

ABREICIEHRABEEIRILE—HFAEENTNS O, &8, XBADEF(IHIKICEET SR TILEIC
RABDA—OSHERESEDFETDLBIRLTF—FH ->TLVEL, LML, Loz AMBROBIFICTIRZ 5hd
ELMBESNTIRLF—DEFLEFEAKRTOREFOHFLEEERAL. A—ASZRESE DL, (BB
B A—0SHELHEL. 2024 FFEFDHYFIZ))

5L TTELHA—AZIHBROBAHAICEN DA, BT BIHGEVERERE) OLICRhLILFIEFLEA
EGEL,  ZRITRLT, R—F—LbAa4 oF—0FF. KERANZE PAE] FhERKET, XIBREHN»SE
BEYVECEFICE-TIIZFRISIND, 2022 FICHA SN -COBRRE, T—AOBEAKEIA T SEE
BYUFEWNEEFTHESATWAESICRZDEKENRBITT) &, BT EFDAHLA) —KEOYEFEET.,
SEOHEICESLTWVEVWTAEY R - 9 X—tVRIFES, TCThIFFEEICELWVEEETT ]

TR—T BNTBWI UARRATILEY FDESHEA—OF

R—S—LA A —OJEINFETCHET I THASIN-ZLEH oA, HEHASTHRASNIZZ LIEH
Mol MNKIE AKARFICA—OSTHASEFIVITEHIEVNSEBEBDIL—T 1 o EBERALI-E ZEBR.2022
EOZOFA—BT&HR Lz, T—20N\v /075G < RELTVWIE, RIFENTEW=YRTRT
LEYMDESGA—BFERDT-DOE, THOFWLEA—OTERI-EE. AERAIAIFINLELDOTH
EEDF. AL ETHIVERAHDEBNEL-, FIT. BARICREBINE-EET—2 2HANKAD,. EFOE
EFRIHEERDTEOTY ] LMIIKIES S,

ABEROLZWENGT—H

CDOR—F—LA A —0FF, KBNS FE T CHEKICAN > T 2BEFHNERRESELBRTHHET
THL, 28 OM. KBERENZEAERMEN>=FENEEHTEH S,

ABEEI 0TS KBRICERZBELZ CGRAE TS0, KBANFEEAEWMNZVDIZFEEIZB LN &
=, HINKIE, FEMOOAEBRASNT- 2004 FEOR—F—LA oA —OFZ5IETEWNITHL, 120 FIT—EF ]
DREBIEEE S, ABEANIFEAERM LGN >E=ENFT, MIENBRILE=R—5—La oAr—0SFFEE
[CEAB LK., HENSERPTIN o -, HEEFEIMASDZELHRIEL, R—5—LA4 oA —0O5DFHMERREL
NE—2DEAEBRT BEHIZFARE, R—5—LA oA —03%5|ERITEFOMIEKED S BRI
EEECI-O. REREG S ABREDEEZBR LHEITEDOL SLGLOE MIKSIE. COT—2ERHANT,
HERICEEL-BEF L. TOBEFHIRELLGEFOKGRAEOERZERTHILEHEBELTLS,
[SEIOMETALICEABLDIE, SNENEEBHLRRNFELH L ENTEINE-RATT I E XD a VX
RIFXFVARZFICAYVEFRARTORAYEZE T, SEDRXDOEEETHLS)— - IR FUVRIFES,
(BERSE : [RHD LA —0F ). FLHTHRESND])

(Fhf=-51345. BELHMEDBANSLHE VA TLIZEY ., KIGEHMKOFH-EDHENY ZHMHTRLILEMNT
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https://doi.org/10.1126/sciadv.adn5276
https://natgeo.nikkeibp.co.jp/atcl/news/23/120600615/
https://natgeo.nikkeibp.co.jp/atcl/news/24/070200358/?P=2
https://doi.org/10.1029/2007GL031602
https://natgeo.nikkeibp.co.jp/atcl/news/18/031600120/

E5NDTY
Fro)— H#RAOF—07 FEIR BEIJYITEvIT)—R=IUA)

-5, IZ bMWD FYANLNXPEEIZCHERELEHFLWE A TOHRNLIRE ISTEVE] EXDIJII,
(PHOTOGRAPH BY KRISTATRINDER) [E{&D4Y ) v TRHIR—IA]
X =Isabel Swafford~iR=#2 TR}

https://forbesjapan.com/articles/detail/72198 2024.07.05 11:00

MIBRICHSELT-2 DOEXR/IMERE, NASALERLAB 1 DICHEZRA

a Jamie Carter | Contributor

Goldstone Radar Images of (415029) 2011 UL21
2024 June 27, Resolution = 37.5 m x 3.1 Hz, 15.1 minutes/frame

HERICHOEERT H/RE U BBR (ESAPCarri) £ TOEERERS

INERE 2011 UL21 2 AF-L—4F —E8fiE G, BRTHOBARNOBALIVAI/NXEZEART H/NEEHE
(NASA/JPL-Caltech)

W, HEKICESAEB LR RKBO/NRED 1 DERZ LB RNERHEGS. XMEFHB (NASA) HdHa

fENhtz, CONREZEIHNELICIE. 1EOFHENFET HIENSEFIBALIZE WS, /NERE 2011 UL21
(R4 415029) (FiHEHESFE (UTC) 6 A 27 HF % 8K 16 5 (BAARFRE 6 A 28 HF RIS B 16 73) [, #hEk

N5 6607 km DEMFE CHRIEFBLELTEBALZ, SNIZAEFTOEMOK 17 FIZHET 5,

2011 UL21 (&, EFEAY 1.5km T, HEEANCFRAI SN T =&Y 00/ Eh oz, HBRGEEXRE (NEO) DIF

REEHEMET D, NASADRHETHL2XRY—RAMBATOC I bOAZ S - AAAY—RAT 2011 &

[CRRINT,

BRLEFELEL

NASA @ = v FHEERTER (JPL) ITkdE. SEOPEEZHELER. FRIARELIFRICE VD THERA~AD

BREFLELLEVWIENHALMILE TS, SEINEL RZFERIE. NASADFERFERY kT—2 (DSN) @

PWEDLD, A THLZTMN—R F—ERBIZHZT—IL KR b—UKBERL—F— (GSSR) MAE 70m D

BRERFICE-THONEDOE, BAF—LR, ERERFEZAVTINEREICRITTEREZREL. RS

NEEE2ETHET. 201LULLABRIRTHEZ O IIMEE I - TSI EREEHALMIZ LT,

—EIRER
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https://natgeo.nikkeibp.co.jp/atcl/gallery/031600191/
https://forbesjapan.com/articles/detail/72198
https://forbesjapan.com/author/detail/2065?module=article_author
https://forbesjapan.com/articles/gallery/72198/1
https://www.spacereference.org/asteroid/415029-2011-ul21
https://www.spacereference.org/asteroid/415029-2011-ul21
https://www.jpl.nasa.gov/news/nasas-planetary-radar-tracks-two-large-asteroid-close-approaches?utm_source=iContact&utm_medium=email&utm_campaign=nasajpl&utm_content=Latest20240703
https://natgeo.nikkeibp.co.jp/atcl/gallery/031600191/
https://forbesjapan.com/author/detail/2065?module=article_author

SEOHBICSMLIZIPLOTY VWA IVTARAMDT VR - RF—E 2O A XDINREDH 3 5
D2EZENEKBEREZEZEZONTNS, SEOERNFHICEETHIEHIL. ZENXEOHEMIBEDAEE
ZAWT, HENE. B2, FELLEZHETEIHDE, ChoDHEEE. MEEAEDELSIZL THRERS
NI-ATREMA HHMCETIERLGERERHET 51 LHALTLS,

JPL DHERGEERAME L4 —I2& B &, 2011 UL21 DR EBI. BF 124 F£RIZHERM 559 750 75 km LL
NEBEBLENRELELTIE MY TI0ICAZERPMREDEARE 2LV 5,

A A B

A8

-

% INRE 2024 MK iR Z 1=
L—F—&fE, Bzl TOWA/IREOREOFMTIKEEZHERTES (NASA/JPL-Caltech)
2EBEBHDINEE
NASA [Z[F CERIT. 2011 UL21 ORICHIERICEGABB L= 5 1 DD/NIKE 2024 MK DEBIRZ S Z EITHK
HLTW3, 6 A 16 BIZERSINIEMNYD 2024 MK [, IHEHFEF (UTC) 6 A29 HF#% LB 500 (AKX
BFfEl 6 A 29 B4 10 BF 50 43) 2. #hEkA 54T HE) 29 75 5000km DEEREFE THHOEL-o ChIZAETOIE
Bt (#9387 km) D 45D 3 TLMEL, EAEREH 150m T, [E5MIMEFE 5T,
2024 MK O L—4—E{& Tld, BEEH 10m OEAVCMPERLZENR SN H/NREREOFMAKENES
Mo T=,
2024 MK [FEDKE S DMBGEEREANINITEHIROE ETEEAT HDIE. HFEHREL LTEBTFICT—
ERER, [SEITHBGEAE/NXEOMENFEZRAEL . FHLTEZRETIET 5-ODBIFOKRTZ o] &.
RNF—[EBRTLVS, SEE ALSO
HAIVR > FEH 2O0QEX/NMKEHAHEKIC MR B, 1 D(F 28 HRHHICHER

(forbes.com [E3X) EHER=:mIEFR

https://forbesjapan.com/articles/detail/72106 2024.07.02 18:00

HEBRD TRZOBER] 2010 FEISEER BFE THAREL IR

:"1 Jamie Carter | Contributor

THE SLOWING OF EARTH’S INNER CORE INNER CORE
WING DOWN IN

MANTLE

LIQUID OUTER CORE

HEROAEEEZ LA TR b, DL ARK., M. T2 I, #1550 4 BHEEIZE > TLYS (Getty Images)
HERD AL 2010 FEALSFEELEO. HMRLVIEBEGELTVSIKRFERHO-EEE (USC
Graphic/Edward Sotelo)
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https://neo.ssa.esa.int/search-for-asteroids?sum=1&des=2024MK
https://forbesjapan.com/article/detail/72013
https://forbesjapan.com/article/detail/72013
https://www.forbes.com/sites/jamiecartereurope/2024/07/03/nasa-drops-stunning-new-images-a-mile-wide-asteroid-with-a-moon/
https://forbesjapan.com/articles/detail/72106
https://forbesjapan.com/author/detail/2065?module=article_author
https://forbesjapan.com/article/detail/72013
https://forbesjapan.com/author/detail/2065?module=article_author

HERD I ZH D RNZOBERN. 14 F£R/ID 2010 FEASFHEL THE Y. TOR/RELLTLIHORIAHTMIC
RLG-oTWAHAREMA H D L DRFTOMARBERNFER SNz, FFEE Nature T 6 AICERIN-SEDOHE
(F. AR HERORE LY LR BELTWSETEHINETOMRLETFDHREG>TL S,

RN

R 5 E I 5000km & U FOREEBICGE S HHEROAKIE. BARDEKE =Y 7 IILTTERLEKEZ, ALRA
CLBELDRESHAHY . BEDHKE= VT ILDOSHEENLICEODNTIND, SMRITHEROHE (MK &*H
EIETVDS, ABROLBIZEREDT Y MLAHY . REICHBEND S,
BEEHEL-UANEZERLEZYDATAEELZDO T, HEROAKITAELIRELC LTHONATLS, REETL
PFVFLEZOREFEIE. MBI >THRETIHERNSOT—2INES, SEDHFE. HRF—LITHE
EREBMOBONIHMEBERT —FZRAVT. REOESHZEHH L1,

HENDHS5EEHR

KEDEAH) 7+ I =FKE (USC) LHPEMEROEARMEF —LIL, HEROAZI IR E LB L THELT
WAIEEZRR LIz, CORKDEEDEILIE, 2010 FEICHRE L=, BERORRIE., BEDEKDL S 55540
RiELE. YO PLO—EMOSORITHIENDOESERLZ L. RXIETELTWS, AKOBEREREN HEROT Y +
WIZEERT, HIMIT LR BD HEWL AEHN 40 ESYICELLTVS I A, SEIOHETHLMZK
STWS, MXDEFPEE T, USC R—oH A IXRMXERFEAL v DHEHMZHOBIRTERBREZEDH LY
AV ET—IE TRZREFTESYITHEERL TV EBRRTWNS, MO EEF—LIRE. BLOKLLE
ETILERIBLTLSED, SEOKRFARISRLBBTNOHSER/EZREL TS

/A X2HB%

RIZDENEHIEC G DHIFLE, HMHROBEEEICHT HEMBRN LY KRELGEHE VS BEMGEANS . AKD
BEN L BDRIICEEZRIFIENFTESIND, 1EOBGEN 24 BET 1 HERT O, AROBETH
KN LEET DK YRBRLINIMND I EEEKRT S, 20, FPRINDIZELE. LROFAISD LIZEHFE LGN
OO, 11000 20 1BOA—F—THY. BEORKKOKIIZE D/ A XTEELESHIFET, &
DLOMNFEFEICHRES ) LET—ILIXERBALTWS,

WERT—%

SEOMETIE. AREECENSEADOKNUSIISETHELIYIAY Y M v FFESFHAT 1991 F£~2023 FDH
MICHE Lz 121 BOMEBEOHERT -2 ALz, S5I2, 1971, 5 1974 FITHTTRE. 7T VX,
BYENERLEZEROTF—2ELEALE, ET—LE TCOELETRERT 2EEHEHEEZNOTRE-BFTERE
Lfzl EEELTWS, T2, RLC/RE—2UZFRLTVWAEBIT—2A 52 20 FER O -2 &IT&- T,
CORRIFEEHETELNEDEL o= (forbes.com [REX) #ER=:AR%

https://www.space.com/dark-matter-experiments-axions-qguest-dmec-gshs

HEEIREAVEORREZHEASHIC2 ODOFHLWBFFEEEH
A/N—Fk - 1)—%F WHhRES 1= 10 BFRERT
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https://www.nature.com/articles/s41586-024-07536-4
https://today.usc.edu/usc-study-confirms-the-rotation-of-earths-inner-core-has-slowed/
https://www.forbes.com/sites/jamiecartereurope/2024/06/29/earths-inner-core-has-been-slowing-down-since-2010-say-scientists/
https://www.space.com/dark-matter-experiments-axions-quest-dmc-qshs
https://www.space.com/author/robert-lea

(A1) RONBADHDIZHLEEMEOE FBAR) CORZECHDLEVVMEZET-OIZEET SN
EEEFEER, (E{RIRH: Mattia Di Mauro (ESO/Fermi-Lat)/5 > H X 8 —K%)
[FAF-BIFTHBEERTOEFRMZERALT. CAETTRIBREOS IMVMEHFEZHEEL TLET .
BEMEDOIFRIL. T LI oICHBRFETED C LITHDS, HEELLE. RAERNERKORO—DELE ST
WE, FETRLIRAICK K HBHNGYEZRRT 5012, BEEEFRTZAZEL TS,

FHICHFET AEEVEDER. BEOMEDH 6 FICHLET LIS HEELLIEXTAIMEALD
MHONO>TWEEA, TOEHDDLGEEL B, AENEEL-ERCTHEENEZRETELGN 12T
Y. COHRBICIMYMBLO, KESHMOBERORFZOREZENTF—LEZHEHAL. ChETICEZON-PTER
LREOSVEEVERLZ2 AZ8ELELE, FFERTRE. BEVEZHERT SFRIEDOH L EL HREH
FERLFET, ChHoDHFICEHBTHHEEIHYETHA. BANICELGIRHELH L. BLLBHEMN
PREIZGYET, MADERTEASNEEERFFRICHETHS-OH., BRETHEIFTELY 1000 70 1
EEWVEEFTAATILENHY FT ., BHAFTERLX. IXTORERFETINMFLT SR LOEERFTREGTRE
TY, CORHE, ARMSOFH, 2FY /A4 X ITE>THEENEANDIDEHCT-OIZBHLETT,
BE: [FEOE| FXDNEAOFHICHIBENEEZEY B S ATEENLH D
BRFBEETOEFRHZFALT,. CNETTRLREOBVVMEHBZEEL TSI & SVHARE—
REDF—LAVN— YL - FTIT1REEATHEAT, [COROYEEZMRECERBEL., HEEXD
HRO—DEMR T ENBIFERE]

BRVEIHEEZMEL TELEH

EENEE. FTEOK 80% Mo 85% ZHHTVRIZEMANLLT ., FAF-BICEERLRALGV=0, HFEE
[CESDTRELBBEL G >TVET . CAE, BEYVELN KL THENG] MELHEERALLGWEHTYT, £
f-. HEERATLELTH. ZOHEERIEIENTHLSH. FERBITBLIDTY ., HHAWVEIZEDOEAN L LNIF
A, BIZ@EbAYFEREA, LHAL. ThoDHEDT-H. HEEIBEMVENETF. BF. PEFTER
ENTWBEITHLENIELEEZH>TVET ., cholEITRT, E. BRE. A, FA=-bOE. FARV)—L &
DROEIEE., =N BICTHIEEOYEZERTHAENFI7I)—D—8TYT ., X BEVELFET
EEZONSHE—DEAR, COXOYEICEENHLH-DTY ., TOH. BEVERLXENELEEEALE
¥, BEMEILX. TOHEEEREZELTREOYMELNXDIATIVRICEEEEZLIENTE, TOHEEE
HATHIENTEEY, KXFEDT T - LEVIE BFEETY vy - YEYF—HLENTERIE LTV
EEVMEOHEEZRER L, ThiE, W OODIRANFEICEERTEELTEY . LELENLDENDEEN
BICRZSNUAUMERL TSRS ELIz0, BAIKESESICHESTLEI CLEZHWENBRR LM ST,
LML, BEENRZICZATLLOE, #HABTEEGELS, CLABEVERNTFORELGRETH S,
ERHEEMERHEEFERIE. Tz 1000 70 1 EFTAHTIABETEREINDS, (ERIREMH:
https://www.lancaster.ac.uk/physics/outreach/royal-society-summer-science-exhibition/)

WE. BEVEOE—FZHELTETONTVWARFLOFMFD 1 DI, FEICBWNTT7HIF ] T, BE
EFEr-bldFE-. BEVEE. HEEANERICHVOFELHBIATOLELD., SFYEBEOKXKEL (FEFHD)
FLOVAITFCTEBR SN TODARESENH D EER/IITTLET,
FTOIFELEINODRMOAMFLHE LBOH THEWEEERZRI -0, HRMICE+TDICTBREDOSVEET
BRHETES, LML, ELEEEEDN 2 AWDEWS ZEIE, FAELERE 2 ARBEIZHEDEWVNS T L, BRE
DEEMEDOZFERIE. BE. KREFOEED 5 M5 1,000 FOEEQRFICERANBTONTLNST=6H.
CNDAREICED, 2FY. BEVEOHFANLVEMES, RAShDIAREENHLIE NS T LT
BEME LFTEHA/D-ODEFRIEBFIARKMN (QUEST-DMC) RE(E. KFERFD 1% M oHENEEZEEO.
BLHEERT HIRIMDFHFOHR CHEEVENFLERI LIBEONEEZRETI-HICEEZESINFLE,
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https://www.space.com/20930-dark-matter.html
https://www.space.com/dark-matter-most-sensitive-detector-first-results
https://www.space.com/coldest-matter-in-universe-created-in-lab
https://www.space.com/immortal-stars-dark-matter-milky-way
https://www.eurekalert.org/news-releases/1049968?
https://www.space.com/52-the-expanding-universe-from-the-big-bang-to-today.html
https://www.space.com/electrons-negative-subatomic-particles
https://www.space.com/protons-facts-discovery-charge-mass
https://www.space.com/neutrons-facts-discovery-charge-mass
https://www.space.com/vera-rubin.html
https://www.space.com/dark-matter-axions-best-bet

EEMENGFETHSELMRO—DOTHLIERRAFTHLEABAFADERER(EBZRI LIy b X #R:

NASA/ CXC/ CfA/ M.Markevitch, £ZEHE LU L VX v 7:NASA/STScl. Magellan/ U.Arizona/ D.Clowe, L~

X < v 7 ESO/MWFI)

QUEST -DMC [, 2 DDFF & 1 DDHFEFDREREFEIAN) VL DBELS TRE LIZRMETH HEBHRIEAN

VL3 EAMLTYYOLGEFREICL, BHBLHEEERERET LRHRY ORELZEHRLFET,

LA L. QUEST-DMC (&, KREFOH+REDEEZHODLERLZZAON TV ABIKICEWNWT I VA V%

HEIBHILEEFTERN, ChiE. ZOESBETI VA UNBEOYMERFLEDHEEMERIZE > THRETERL
CELEKRT D, LL. BEEDTRRZT IV VA UABTHIEZEZAONTEY ., CORBHRFFIFREICESIC

BFETHERBEINTLNS, DFY., ChoDEEVEOBHREZFTICE. JORE. DFEVYHIENTT I >

FTUNRBRIET A LICE>THELAWNGERETEFERAT IANLNENS T &L,

ZTOEIGEEHNEFETIEHE. TNERHET HICIE. EFYEFOZBTHBRINIZALANILOKREELE TR

HERENRT 2DENHBY ET IEF—LIF. BhiztHI 2 —D=HDEF Y — (QSHS) EFIEIEIRAE

SICENEERT IENEF OILEHFLTLET,

BERLE —FHOBEIOSALTA>TVWIBENENIH THRE S

—FWE (FA2a340) 001 . ROBEVEIEEERAL TSI LETERLTLS

—EYINIDEESFINESHBT TV IR—IIIEEVEDOETLREENE LA

REICWABE, SVHARAEG—AZDYI—H A4 T D RAEEET, QSHS & QUEST-DMC DiliA DEER % — ik

NEATHIENTEET, Tz, BIZCRAGVAEHEICI > THFRICHKBEAYDOS v/ ORI—T&#FAL

T. BHEENRANOEEMEDFELHANTEIAELRLIZENTEFET,

51T, BRCR. EFEMICRELGRBERZELET S5 F 7y TGRS ERETRBRT 5—F. BEMEH

FEEBRHBOETILCE. BEPELNEBEOYELRA LIS ICHEOCREBEERALEZBEICFENED LS

ICRZ2EES5HMERLTLET, QSHS £& U QUEST-DMC REDFHMERL LE=F—LDHXIE. Cy—FIL
[The European Physical Journal C| & UHXURD b B4 b arXiv (&S EL,

ON—Fhk-1J— SZF75443—

Robert Lea [FEEDFFE T v+—F 1) X LT, Physics World, New Scientist, Astronomy Magazine. All About

Space. Newsweek, ZME Science IZFEEZ#&E L TLVET, F7=. Elsevier ¥ European Journal of Physics T

BFEII2=Z45—2aVICEATSRELHELTULET, Rob [FZEE®D Open University THIEF EXXFED

BE2L+EFIWMBLTLVET, Twitter T @scienceflrst Z 74 B0—LTL &L,

https://sorae.info/astronomy/20240702-ngc4951.html

Ny TIIFEHEERNEE L-“BLOE"DBEBERA TNGC 4951

2024-07-02 sorae #mEESh
CHELIX TEEDE (ZKE)| DAME 4900 FHEFLDELSERA INGC4951] TY, MEMSIEIRODAE
TRTA T E5BMUMEBRIZHY . ABEZWFILDHELZRMYBEOCED &L 5 AEER GAKED . BIZA>THHT 5

14/30



https://www.space.com/atoms-definition-history-facts
https://www.space.com/17170-what-is-the-sun-made-of.html
https://www.space.com/tiny-black-holes-big-bang-prime-dark-matter-suspects
https://www.space.com/dark-matter-detected-cosmic-web-filaments-universe-evolution-subaru-telescope
https://www.space.com/dark-matter-interactions-distant-einstein-ring-jwst
https://www.space.com/tiny-black-holes-big-bang-prime-dark-matter-suspects
https://www.lancaster.ac.uk/physics/outreach/royal-society-summer-science-exhibition/
https://go.redirectingat.com/?id=92X1588396&xcust=space_row_1313610181914272804&xs=1&url=https%3A%2F%2Flink.springer.com%2Farticle%2F10.1140%2Fepjc%2Fs10052-024-12410-8&sref=https%3A%2F%2Fwww.space.com%2Fdark-matter-experiments-axions-quest-dmc-qshs
https://arxiv.org/abs/2202.10516
https://www.space.com/author/robert-lea
https://sorae.info/astronomy/20240702-ngc4951.html
https://sorae.info/author/sorae

FRENDERVPEVIBDERHBEMEAZONTVET,

(A NYTILFHEERE (HST) OLEREN AT 3 (WFC3) TR INI-#ERESIER
i1 TNGC 4951] (Credit: ESA/Hubble & NASA, D. Thilker, M. Zamani (ESA/Hubble)) ]

CDEEIE /vy TILFHEEE (Hubble Space Telescope: HST) | @ TEREFH A5 3 (WFC3) ] THEFLT-
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