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MREAEFRKR, ARNEERKH 4.6%2 AAYR, £FHKE
95.4% MEEY R AR RMNETENE, EERKRBIKE, KRSEMBE?
FEXRTATE. BHRPTENTERED, AREFMHARKME?

—. YR SRR

21 HEZH, BRBIACHPERH, TSR F A4 GERE
FIIREXT, MEAZRHTHERA, XERAMNE THHRENE
R, TEHRSRE S 1k AZXT B R HENAR,

1. KMESHRERYER

(1) EEHRRaTRER

BRMMBAER H 9 KRAE (big bang) Hig, FHERT 137 {24
B — B K HIR BEAR & A R RS B BT A A, RFEJLARA
RN “RAERRT”, KT 1k m B2 34 T R A= 15 533 3l 4 1,
WP TS S0 E, nZRNTE T E e, R 4E K3 AR ET

@® Komatsu E, Dunkley J, Nolta MR, et al. “Five — Year Wilkinson Microwave Anisotropy Probe
Observations: Cosmological Interpretation”. Astrophysical Journal Supplement, 2009, 180 (2): 330; Me-
negoni E, Galli S, Bartlett JG, et al. New constraints on variations of the fine structure constant from CMB
anisotropies. Physical Review D,2009, 80 (8) ; 087302.
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B, AASINERGHEERS . KBEREHEKIERIINERNZS.
PR RN BUR T F 8 R E R RN, B, AR RA R
BB TTIRSE, TR R A B8 RARLE D

BE1-1 19334, BTRILFERILER (Fritz Zwicky, 1898 -1974) WA M
B HRBEAP (Coma Berenices galaxy cluster) , M BVH 2B, BHAL
2, TUENARMBRLZRZEE (Com), REMERPAREE (Arcturus) HH
TiE, ENTHELXEE (Vir), REE, BEX—EF, BLEZPEEH,
BR, YURXBEFEEIIRMNAEERATHHE, ORENESHAR, TR
REX—LEEFEXARNER, LAEQ

© [%] ZEgHHE. (EXte), BER. RAESHFE, LFEHAR 2007 £58, 5 99 - 101
o

Q@ WHRBR4ZEERBNTHTE (Leo) MHE, UBRETHFLHMHEFNREFIHE
J& (2400246 - H221) 4. fFHATTH 243 F, F=RSFAEREWE, B TFHEARKERER,
PENHAERE, AARBRERALHNTE. AWFESEFARSL IHEFRMAER
LR, MRLRVEER, EERACENEENRKKER. BEUE, SIAE.
BoXEBE, BEEHLEHRT, HEXKREE, NANKFABENTERELAR, BEHH
it LWIEEFO, BIBELEERRXETNERE. ARERTHRXESFOHENUEAAGEHNE
B, REXERBAMHRIFHS R Abell 1656,

® Richmond M. “Using the Virial Theorem: the Mass of a Cluster of Galaxies” [ EB/OL] (2007 -07
—~10)[2012 —01 —24] http://spiff. rit. edu/classes/phys440/lectures/gal _clus/gal_clus. html.




BAE 1917 &, ZRFHEEDRX - FHETRAN RN : Bt EFE
—FIRREE, WRTHNYRERDTHRAEE, FHRASEEK R
RFEAEE, FHRSERSE. BRHEXMEFBEER S <107/ L7 E
*, TEEREAKFTREEINE YR FHRITE, WENTHEHER
ER2 x 107/ EK, HFIERRY, FHPEFEMRBE RN 2K
YR, HEETTEE T Y. X4 T 38 B I R R TR K B R
EEE, Hit, FHPYFEELEFREDTHERAEELERNESVUNE
.0 .
FEGHEE T SIS AMEFE R T AR IE B RAER, T EARSX —
EISHER R RS Y SRR 100 SRR TE], S BT R 44 WL 3 S48 BT 18] 4
%, HEIEBEPFZKEH,

HLAEZERF M ER (viral theorem) B TX—BRHTER
MR EEUREBEY, HTHERANERNTEYIRE, Bd—1
HARE X s B RO BT IR K 160 M BE, Hik, #HiXE
A 90% LA EH)HIRERH, JLFAEREBIAEENERBARN ST M
% OiX —HES A UNROEAME, = TEFEEAEBRBENERIFT L
@

1962 4, RERXXFKBE (Vera Rubin, 1928 - ) WEL E&E
(Andromeda galaxy) , 18 SHLAEREMFRILE, M HBERAHLEERI
B, XRZtE, REGRILFEAER, 211978 4, BREMASHNET
AERAREAN 1 MRRER, RYE¥ER, XURENERMN
HKHERKPL, BELHER, XEVAEMFARTEE LK REH

@ [#] ZEYHE: (L), FEE. RASRF, JLSTH R 2007 57, 5599 - 101
ﬁo

@ Meritt, D. “The Distribution of Dark Matter in the Coma Cluster”. The Astrophysical Journal,
1987, 313, 121 - 135.

® Richmond M. “Using the Virial Theorem: the Mass of a Cluster of Galaxies” [ EB/OL] (2007 — 07
-10)[2012 -01 —24] htip://spiff. rit. edu/classes/phys440/lectures/gal_clus/gal_clus. html.
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EERPHREMESE, RiLEMBREHRLO, RE1-2, #RAORIAN
B—ABEATHERFHPFARYRENER, 2010 F, EVERER
BroTstet ERR IR T N/RYWEER, FANMREBREX —HKK
i AR F @

B1-2 2010 FEXEMFEMKE (NASA) RHNWWAIE (SWIFT) Fllkx
ERA (X2075kE, W10 THE) HESMRREC BPTRESETRR
FRRRR. BREENERENREEA,

ERREY RN ERERE 2 E, RFAELREZ™ 4,
EEMFAET: 1. BXRFA (cuspy halo problem) ¥ W 41 /R H i 34
My, RIS T 43 IO 4 3 7 1 24 A L B A e 2R P 2
ANB; 2. KETDEFME (missing satellites problem) . ¥ Bf 1 R B #
4, BESTRNFREIE, NYBETHZ—HWINEER, HEHR

@ NASA. “Swift Makes Best — ever Uliraviolet Portrait of Andromeda Galaxy” [ EB/OL] (2010 -
05 -26) [2012 -01 -26] http://www. nasa. gov/mission_pages/swift/bursts/uv_andromeda. html.

@ Ouellette J. Always a Bridesmaid: “Vera Rubin and the Nobel Prize” [ EB/OL] (2010 -10 -
18) [2012 -01 ~26 ] http://news. discovery. com/space/always — a — bridesmaid - vera — rubin — and —
the - nobel - prize. html.

® NASA. “Swift Makes Best — ever Ultraviolet Portrait of Andromeda Galaxy” [ EB/OL] (2010 -
05 -26) [2012 —01 —26] http://www. nasa. gov/mission_pages/swift/bursts/uv_andromeda. html.




AR kB DEFFAE; 3. A3 EAE (angular momentum prob-
lem) , WISYFAH, MYHFENBABRNBEADROYE, HE%X
ZWRRE BRI ENIR O

fat FRREASEZEBIE, RERPUAX—RREEELE
BYHZA QD BB HPIELE) M3 (Yukawa potential) BFFEH R
YIREHE/ER, BRMMET Bk AR 195k 32 7 s B 83 h B W
MBER (dwar galaxies) MR ERE, SEHE KRBT LK
BT A RARE AR R R R 4 O O 464, AT T 4 R B 4138
HERANEE, BYRAEREOWERIELR, TURBENELE
th IR E R AR O

B A 1 R9AE 3R 2 2004 £ MM B4 FME = (Bullet cluster, 1E
0657 -558) , 2006 sFLEFMAEARARY RO EEEN : FIARE
8 X 148 KT (chandra X - ray Observatory) FIMEhZs 1Y, . BXH
BEHEREEEMEE LT (Magellan optical telescopes) W
BB KR RAMRES R, BBA AHIEH T F8 4 54 kS8R
Wk, BRALBERENZWHYFEGIER, RHEE80, AFF
SERE R — R MM B 5 RO, WHE 1 -3,

@ Gentile G,Salucci P. “The Cored Distribution of Dark Matter in Spiral Galaxies” . Monthly No-
tices. 2004 ,351; 903 - 922.

® Kroupa P, Famaey B,de Boer, et al. “Local — Group Tests of Dark — matter Concordance Cos-
mology: Towards a New Paradigm for Structure Formation”. Astronomy and Astrophysics. 2010,523; 32
- 54.

@ Loeb A, Weiner N. Cores in dwarf galaxies from dark matter with a Yukawa potential. Phys Rev
Leiz. 2011,29;106(17) :171302.

@ Hupp E, Roy S, Watzke M. NASA “Finds Direct Proof of Dark Matter” [ EB/OL] (2006 -08
-21) [2012 -01 —27] htip://www. nasa. gov/centers/marshall/news/news/releases/2006/06 — 096.
html.
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H1-3 38 {ZRFESNMIE06S7-56 Bx, AAXEEAREME, —1
FRE—1, BEOTRFIE. AARVRNERAREARAER
WilkE, SAXSHORYER (BhESeX) FEREMORERAIE
W, BEREEWE, BRREFTENE. RLEHEDED

2012 %), XEREBRMERIX 10 XK Keck IT X 3CE 7 5% Y VLI
BEE (BRARE) RR, NRAFBRBLAFTHNEER
( dwarf satellite galaxies) , XEERZRPRJLFEEFEREMELR, HKEKBL
REERN.Q XRESNILTEXEBENER FENBIMBR/NRRXE,
KEBERHXLEREAEHN . BEZMHOME HHEEMrHN, Hit,
ABAERXRERTEHRYEHAR. BHFRINX—-BRE—TE
BR, ERRENEXIEERNTIREER, THRIEHTERRERTFH
) TR R — S B B A . @

@ Chandra X - ray Observatory. 1E 0657 —56; NASA “Finds Direct Proof of Dark Matter” [ EB/
OL] (2009 —04 —15) [2012 —01 —28] http://chandra. harvard. edu/photo/2006/1e0657/.

® Vegetti S, Lagattuta D. J, McKean JP, et ‘al. “Gravitational Detection of a Low — mass Dark Sat-
ellite Galaxy at Cosmological Distance”. thure, 2012, 481(7381)341 ~343.

® Vegetti S, Lagattuta D. J, McKean JP, et al. “Gravitational Detection of a Low — mass Dark Sat-
ellite Galaxy at Cosmological Distance”. Nature, 2012, 481(7381)341 ~343.




