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Abstract: The current status and recent progress of dark matter indirect detection and collider detection
experiments are briefly reviewed. The main results and constraints of new experiments are shown. Since
2008, anomalous excesses of cosmic-ray electron and positron spectra have been reported by several ex-
periment collaborations. Despite of some arguments, these excesses can be explained naturally by dark
matter effect. On the other hand, both antiproton to proton ratio and gamma-ray results show no anoma-
lous signal and give strong constraints on dark matter. Additionally, constraints on dark matter can be
derived from the zero signals from collider detection experiments. In the near future, new results of AMS-
02 and LHC may give us some inspirations for dark matter researches.

Key words: dark matter; indirect detection; collider detection; weakly interacting massive particle

W R O RE e P b Zwicky ' T 1933 ARERIN,  BROETSSAS 1 SRS, HRTC AT iU R T IR R
FHLM# R Coma BERMIdh “HURMBRET . JFok,  MFESY ) SRR IE RSO, SAEREOLI 5
MR AULINIEYS , A R R R AR RIEIT S A9 At B R TR LR 51 0800,
UREOME . B EE RRIBERE IR . BIUIERL . T AR LR FILINAE R, N T T E A

« UWFSEHE: 2012 -02 -23
E€mB.: EXAARBFELE®IIME (11005163, 11074310, 11075085); HEHE W LS LW E L F W E
(200805581030, 2011000210010, 20110171110026) ; 54 HARIHR Y 55 28 & T ge B H ;1L o2y
BLikS o880 A /IR E P R T o & o Sy A TN |
{EEE . O (1973 448), B, #0%, WA, BRUeE. &80, 5kZ29%; E-mail: zhh98@ mail. sysu. edu. cn



2 iR E 4 (FASARRERR)

051 %

—BERKOCHIYI (R o BEAh, TR EE
RISt N BIE B ZORA W) B AATE . FARifE
FH PRl ACDM (Lambda Cold Dark Matter, &
TR BOA R YRR JE 4T o AT,
WMAP ( Wilkinson Microwave Anisotropy Probe,
Wilkinson fisl £ ) S PRI ) R4 T 75 55 7
SERLIEE 25 & T E R ES R BT
bt 0,0 = 0,022 58°0007 iy 4 bt
Oepyh® =0.1109 £0.005 6 , BERERSR QL =
0.734 +0.029 " WEH) 1 i B FE 2l BT
JRy S Af, R E R PR RZ R

45Nk, KT WY AT A Tk A
U, WX FERRFA R, FRATHIERS
A ACEITR L. B, WY OR 0 B R
i, S SA X ARSI IR0 HK, AFH
TIEW WAL, EASROL, 88 & IO
55 B A RS 1 A A AR R B, PRI A B
e S HIRRL T R ARG EAERT s K, VT
SERIE RGO, YY) BRI, B
S VTR CIEMXHEYERY) , BB /N T
) SOk o

EENi B X T LI S Z SN P27 DD TR AR R 3
WEH W) —2K b T 9 G F S WIMP ( Weakly Interac-
ting Massive Particle, 554 HAEH KRR T), X
TR FARGF L 2 T EIRILANEERR, IFRETS AT
WMAP WSS Sy gl e 0 e — 267
NSRBI b 2 AR B
SR P FORL - # ) WIMPY ™ 55— 5 i,
Tk L PR AL W T AR R AR AR R TE 55 A
FERS ERYSEXMEMISZ Y, BEATH0S AH0R T~ 1 5
R AR S R I BERR , R4 AL T H AT IETE
BT F X AL LHC [ RE I Bl 2 N, &l
LHC WYFEE FREeia 1T, A7 n] A8 78 50 Uk B 1y 3R 1Y
() Rl B s P ok F- s . L, B9 BT %
FEBLERI ) A 5 Fi ) BERT VT RIS TP 2 AR (A
W,

BR T XHEALRM Z5b, WP SER T 5T
AL ETA DT, BRI AN AR, B4R
S SRR T T4 WIMP 558 3 4 05 T A%t
FOIRIE S, —BAEH N 280 % h AT . E] R
SEEHYOCHELE T4k WIMP g K (sigas) o
FER PR BB TR S, T 2GS k1 1Y
OIATIRGLRAHE  WIMP P 3ET, fcf ml RERE)
X WIMP {55 (1 DXl 9 ) B 46 vh o3 A1 L5 bk
B RO AR R, RO BRER. BITR

547 o B L T4 4 L T AR A R AR R R AR A
SR, TRIEEEIN T 12 LA T R AR BRI 5
Jride, i AR S () — b 5 L) BAMAE R Y
W AR SC AR O 2 T 6 IR A 5 I R N R AL
PRI . UTAER, T y PR S 1 52 5] 1
MOk, AR FXREESHIET —F
Ifil, LHC IEfEfR izt 2z, B2 A Hds ok i
%, XHPENIFR A B R HESE R .

1 AR 52 56

WEL i, WA b ) I 4 Jookr 738 K o
FEAT  ARATRE L A — R A B AR AR R L 1 A
BiF, MIERET, ERBET. W Z° gt 755
&, XK THARER TR, AW
TokmRER FRIEMHB . IEREF. BF. b
M5, XS FIMARIFHES, TRESXT
FAR RIS AR AT ISR . R, X R
FERIN - A ) 2 X 38 8 R AR Py Ao i v = A e
() far B SOREF . i BE R B A R RE oy S SR R I
ATRELLFRAII I 4R BT Y L R, PR LTS
S//piyEE AR i
1.1 fEFHZ

FE 2008 Z i, far HL S 4R 114 S 56 00 I A FE R
o CRRBE SRR ), RBISIRZZIR K, Bl 54
LI AN EE AR K . 2008 422 )5, 5K
B F AR B R SR AR R AR T ORI S R B,
LA UE A LRSI B B B . T2 5250 PAMELA
M TIER T e /(e"+e) 7, HH—AMEA
PEs S, K 2 Fron, B st g o # e i
E" ", ATLIAE S, PAMELA f1F f1 73 5 7E 10
£ 100 GeV fig 1 [l N 2 30 i BH S %) s sl s R
%, KREE A LATT A BRI BT B, 7E 2011 4R & A Y
el b, Fermi TR F R0 73 B H 20 &
200 GeV fig e X 1] P A4 1E B F % RN 3%, M35
— R T RERTE 100 GeV L) 1F HL 40 B g i
(WARRLER 2 ), 4555 PAMELA Wi 21 (1 %
A —, FERBLRH B = DT L
FEIE] 200 eV, bsh, PAMELA il T R
T 5FT I p/p BIREIE"), IZAEREEN S HE TN
AR o

WHN, ATIC, HESS F1 Fermi A4k % 5 T %} 1E
TR T ABETE (e’ + e ) F0mhG B I B Hc gt
FERETE 100 GeV DLt & B0 17 BH W A M Y I 42
sl 3 s, Seek RIS A AERE Y . ATIC 7E
300 % 800 GeV X [a] & Bl T —4~BH &5 Ay 2R, 800



55 4 R TEHTEE I O R 2R R X R ATL AR ST 5 AR 3
r p %1000
i ©  mmm e 9 i g ——
i C | I & ;w CAPI?IlngEi
mo N\, S TR Eoe i SHEAT
i —i © g @9 2 =
v AN r ERET S f THESS o ey
P@ mx N o gy | 70| E
e g | TRT U S 100 (!
I K i =
N i
1w B IOs BIE #
Fig. 1 Schematic diagram of dark matter annihilation ?_:;‘ 7
SO . . ,
& 104 10 100 1000 10000
1 ‘ ‘ : t BREE,/GeV
bkg —— AMS —— PAMELA(O8+———
TS93 —<— HEAT94+95 —=— Fermill—e— N
_ | oarricens = "HEATo0 = B3 4SRN0 T I U TR (o + )
f % Fig. 3 Cosmic ray electron/positron flux (e* + e )
Sg ‘i)#’%% measured by several experiments
<H’f 0.1} e
8 SRTARBANFRNAES S ma ™. Y
g SR, WS BT AN SR A R Sk 6 S D I M — 3
i e, tedn, A Er LA G SR bk il AR B RO Ok i R
0.01 : ‘ ‘ (e [22-23]),
! e 10 100 M —A AR, AT LA W S8 15
fEE,/GeV

B2 SIS FHAER T8 e /(e +e)
Fig. 2 Cosmic ray positron fractione” /(e" +e”)

measured by several experiments

GeV ZJG RIS 2l T . Fermi 225 (BRI 45, ¢
IR 2= H /N, B IS 0 RE 1 A0 X B = R AE, 7E
20 % 1 000 GeV 4 SERE VG BN KB — 4~ E7
T, e AR R MUAEBE, AE ATIC I 345 4
B Fr, Fermi MBETE S5 2 AR, HESS 7£ TeV
AERFBOULIN S T 5 ATIC —FERYAETS FREM S, i
1£ 400 % 800 GeV BEHELVE N AT EETE /T ATIC F1
Fermi ZJd],

IR EEAE T LR BERS E LAY S S 5 |
TSR R EE, WL T 2R S A1
P, Hirb, N Z DUERT R 5 s 4 o K s
FASRMREAEIE (s [15-17]) . (HUIKY)
JU Ao X S R i A7 AE — ST B il IR, 5]
5 FHES ) 0 2K K i B OE 10 F ¥ e L iy
A5 T R AT 2 A I A B st 4% R I
BREARR R A 10° 2 10" %5, DR 7 ZA0 i 5k
4B (A5 TEE K 4K TT  TE H AL AR R g R
C[18-19]), PN, £5C5H7FIE i BT RE TS I
by 1 I T s O (5 € 5w i g 2 0w L S o S O (1 B2 R
) O KO e, ) A TR (45 Wl A SO A

510 BE TS SH RIS il s 47 B AH AR MR, XA iR &
L FH B 0 0 i o 8 1 B R A5 J m S — 2k Bl
AT LRI PAMELA 45 19 % A B 68 H 1 R i+
SRT A p/p fETEY ok BRI s 4 TR T Y
KRN (nse [25-261) . B4 J@m X —
7 AT AR R /DN PR A R B S R R i g
PIR B BN RE I, B 45 LR EIEAT AR
Uf o MEERRE Y T K A DTk, 3k B MERITE Y
JEBK R AR WIMP SR AR R 2 K 11 i Hhse
BORAPE AT EAER, B PR i J2 WIMP Ji

1073 . ;
GALPROP Background
DM Contribution — — — 2P0
Total — - — - ./-’//’ Ny
PAMELA(2010)—— _ ¥ N
& .
1210
5
A5)
_
HE
I /
Mo 103 /’Dirac Fermionic WIMP
gé’ Scalar Int.
X , M, ~1TeV
/ <o,,,v>=5.0x10%cm"/s
————— // D=335MV
10-¢ : " . . :
102 10 10° 10! 102 103 104
BIHEE, /GeV

4 H PAMALA 555 B 1 Hefd] p/p
IR il 55 20 J R K s e P
Fig.4  Schematic diagram of constraining dark matter

annihilation by PAMELA antiproton-proton ratio p/p



4 iR E 4 (FASARRERR)

051 %

BRI TeV, HEKEN <o,v>=50x10"cm’
s BPIOSE R . S RIZ RSN R A R RE RS, T LA
BE|, EXEAMT SRR S S0 50 50 B AN TE,
T LN < o0 > WE, W < o0 > BRI
Fl—ERNZTF, ARSHETIEEER, X, 3t
AT DA s S A 2TV E FDE AU & 8 8040 1 L
SRAVRR S . —MEiiok, PAMELA [ p/p BEIE X it i
/NFT0 GeV (1) WIMP 75 (1) FR il 7] BE 45 Hb B 448
)2 i — a2 20

1.2y 5%

Y ASBE 56T A EEAN G, (AHE K el o
7 FT A S BRI RE S A b A y 2R
TAERFRZS R AR E Y, W THAZ
MG, 18 sh LR AR 2, PR e AL 4k 1ot
B ER TR R . SR, v LA FIRIEE
RALREN), WRETEUFHLOR B RARVR A 25 Fh 5 B, X
) o ) 42 P U B T B A 3 . 2008 4F I
KUK, Fermiy ISRt O &R T 3 4
s, SR BAER . BT RIKEE . A
BR. BERBIGEREABET v JHLEL, HEEY
M S B T 2 28 1)

1997 4F-, EGRET #i 2#% A& B 4= KRk y $14k
£ GeV fEBLAFAEM B ), Al LI FH s 4y i 8 2K
S (B, Fermi UFREL v 54 0025 5175
TR, SR S PSR
WA FRME SR, mH, WP Fermi (05
HE oy BHEUI LS, i HESS) 4RO, —Su4R
MRIETBERR . LR RN WM 2% —
FI y FREWMIZE L, 38 Y% T R sk f L
A2 G, AR LERA KB HIS, it
KL WY R T 2 AR SR A BRI AR
() y SFERIN X B iR 10 2 1 000 GeV B4 kL
TR < o,,v > WBREH (GEEEKGE) CikE)]
107 em® s YL, SR, FHUA#BEIE T s 188
B I ) o A R AN BEAR - b 36 /2 Fermi 93X LEFR I

2 XHEPLRIN S

) BORL 1~ WIMP 5 38 3 ) ot 1) A A FAR
55, KT, RMEEX L AR
Kk, WARETELRI G 0o R HEC SRR XA B0
T, AR SIS AR RESh i Rk, Al RE
SRIHEATT M BES A o 0 T AEXHE R TT
[ b= AR RS, BRI AR AN BERS S8 4 il 5% T Ok,
e LU REAE 2 BT X8 7 1) (R i) 9-F ik
PO RESIR AT AR . 4528, WIMP 7 XHEHL

FEMTMAREMAERENELR (ICHE). 4
IR, WERAE—UAEE T AR T WIMP, siEBeA
BT YR HERLE BRI R =R 2
A B, HOE B IS R, R e AR
WIMP f[a] i ids p iy A — SE H Bk 1 41
XHEAL L7 A R e SR 5 sl 1, 5T
Wz e, A 28 W — % m 3h R T, AR O
(jet) o FEXMIEZH, “HBHE +E,” . “HOLT +
E;” FCCH 70 1B SR AT AR A 5 B 3
WIMP SBRHMES, TE™ Y LB B, FE 4R 4%
LES R, fEEEERhd Y T, S
HEIZEE R T —A 7= " BT + " S
TREE R CHRORE i A b RS I T 5 e,
Wm Tk R FH) , B RRRANS 5 - WIMP
W AEWER T E O B, B R
7' +E,” EOW TR R T AR T A
BRI SSE TGRS 2, 7o A R e s %)
Pl B E BRI A RIS 2. BR T ax sefE
=, HeffE, HE5HTABHE, 4T 1R T
oA TAET RS, Rl RUHR T WIMP 5
e fe . (H—BokUd, {55 BT & iy i
2%, WHRRRMRE O, S B A R A

q g q Y20
WIMP XQWIMP
7 : é ? _

WIMP ¢ WIMP

K5 iy xHE AL b A WIMP X o [e] i A i
FEAESAEE (Z8) SUEOET/Z0 () RS
Fig. 5 Schematic diagram of WIMP pair production
associating with monojet (left diagram) or mono-gamma/Z’

(right diagram) production at hadron collider

FEXEAL EMERWFFTIX EEE WIMP 3o #2495 i
RIE A LTS8 0R, H—8, it WIMP 53
HER ALK TR A AR AR I, RIS ob T [RRE k
AT ERIE 2, e ZAEXHENL L
FEAE SR, ST A TR (4 Cal-
cHEP/CompHEP, MadGraph/MadEvent) A= i & 43
TRV ERYAEOC S & & THIRE M oTAR Ty R TR R
AN, ARG, =0, MM T R
(40 PYTHIA) #5385 77K 7 B = 11k, A%
RS EAT S . S0, TSI &R T
H (40 PGS) AR & 0y PRI 32, AT A5
LIRS, SR0E, HIZERIT elTs 5t
iz, AT LS SR LR T AR R



55 4 1]

IRTEHT A - I O ) R R R 0T B R AR I 512 56 UK 5

F, TRTHLA WIMP f J5 8 FRs & 8 B0 M R S
B, BEHEES, WAL WIMP £ RS54 1
R

FIFH Tevatron Fil LHC S¢F “ B +K,” F
“HOLT +E,” WS, e WIMP SR
RRAAT 38 3 A A5OHR B Tt a8 A 7 3 TS ) i 4
T, DAL TAESH T X WIMP #5458 5 79 R
1500 N s R ] 5 R I S G 4 S AT
P, XU TAERB, MFTes FXHEHLEEE 4 K
58 IR 4 WIMP J5 5t 5 Fi] b BRI S 00 405 1 ) 22
Pi—L, X2 e L 2 A BETC A HAE
SHEALEE T 28005 () A HERR BE H17EAIR WIMP J5i 2
X (NFILA GeV) L E AR SL KR AT £ .
X ABEAHSCHH AR, A S HENLHERR & e 1 =
1 000 GeV ff) WIMP Jifi f5£ 115 Bl P9 22 Fb B R 4R 0 52 56
SR 1R 3 ARG, AN, WT SR TR KRR
BUATR WIMP, Y HIRE 5 300 265 0] A S i B 2 ok
FULE MeV DL L BF, B3 S SE K 2 = %
WIMP (HE I g 3, {5 LHC |- 5% 9 50 £ 00 52 36
PSR AT LINH% 2 WIMP A7) 12 & B AT

3 45 i

AR ST 5 40 J5 18] 2 0 R XA LA 0 S 560 ) e
AR AT T IHESs . hPREIRE, A<
SCBAT THE WG T 0 ELEERRIN o % G 40 o 40
SIS FORT A RHE i 2 WSk [41 ] A T
YT BN S, I IO T B 5 X AT LA
SCEGTEJREL . FB DA RIORIE, XS Eok T
J i )RR X B AR AN —FE . BRI, 28 O X =
S5 (25 AR5 B ) o A F R U

e HATHY RIS ZE R 1, T2 IE 7 T RE
T ELA W RIS, A T RE SR R R T
H. SR, BT AL AL RIS A s —
2, I HREYHEE SORRET 2E Tk, X
S RS 2 LA I SBRION; B, 53— T,
TR FRE s e — 28 UL i 35K & 30
B R IS, SO RSB PR 25 T s B
BRI, XL T, A B WIMP {5509
I, RIS R A SO T 26— S AR R A R

FRB TR 25 AMS - 02 £ F 2011 45 5 A 7+
72, AAE RS -MEE . ERA Rk T
YHIRETT, T LA By (I 5 B PR A
RGRE, A EE0 IE 7 i FRETS A 2 45 B — A 45
PEMZE R, (R RS I M I & T 5 —TF
I, B LHC KR JLAERI4keiafr, B9 oA Xt

TR QORE A — B R B Be
Sk

(1]

(2]

(3]

[4]

[5]

(6]

[7]

(8]

[9]

[10]

[11]

[12]

ZWICKY F. Spectral displacement of extra galactic nebu-
lae [J]. Helvetica Physica Acta, 1933, 6 110 - 127.
TEGMARK M, EISENSTEIN D J, STRAUSS M A, et
al. SDSS collaboration. Cosmological constraints from the
SDSS luminous red galaxies [ J]. Physical Review D,
2006, 74 123507 [ arXiv:astro-ph/0608632 ].
KOMATSU E,DUNKLEY J,NOLTA M R,et al. WMAP
collaboration. Five-year wilkinson microwave anisotropy
probe (WMAP) observations: cosmological interpretation
[J]. The Astrophysical Journal Supplement Series, 2009,
180: 330 —376[ arXiv;0803. 0547 [ astro-ph ] ].
KOMATSU E, SMITH K M, DUNKLEY J, et al. WMAP
collaboration. Seven-year wilkinson microwave anisotropy
probe (WMAP) observations: cosmological interpretation
[J]
2011, 192 18 [arXiv:1001.4538 [ astro-ph. CO] ].
JUNGMAN G. KAMIONKOWSKI M, GRIEST K. Super-

The Astrophysical Journal Supplement Series,

symmetric dark matter [ J]. Physics Reports, 1996,
267 : 195 =373 [ arXiv:hep-ph/9506380 ].

BERTONE G, HOOPER D, SILK J. Particle dark mat-
ter: Evidence, candidates and constraints [ J].
Reports, 2005, 405: 279 - 390 [ arXiv: hep-ph/
0404175].

ADRIANI O, BARBARINO G C, BAZILEVSKAYA G
A, et al. PAMELA collaboration. An anomalous positron

Physics

abundance in cosmic rays with energies 1.5 — 100 GeV
[J]. Nature, 2009, 458. 607 - 609 [ arXiv:0810.
4995 [ astro-ph] ].
ACKERMANN M, AJELLO M, ALLAFORT A, et al.
Fermi-LAT collaboration. Measurement of separate cos-
mic-ray electron and positron spectra with the Fermi large
area telescope [ J]. Physical Review Letters, 2012, 108
011103 [arXiv;1109. 0521 [ astro-ph. HE] ].
ADRIANI O, BARBARINO G C, BAZILEVSKAYA G
A, et al. PAMELA collaboration. A new measurement of
the antiproton-to-proton flux ratio up to 100 GeV in the
cosmic radiation [ J]. Physical Review Letters, 2009,
102 051101 [ arXiv:0810.4994 [ astro-ph] ].
R, WYL D], dbat: AP EBbE
= REYIHAF ST, 2010 47.
CHANG J, ADAMS J H, AHN HS, et al. An excess of
cosmic ray electrons at energies of 300 —800 GeV [J].
Nature, 2008, 456 362 - 365.
AHARONIAN F, AKHPERJANIAN A G, BARRES DE
ALMEIDA U, et al. H E S S collaboration. The energy

spectrum of cosmic-ray electrons at TeV energies [ J].



iR E 4 (FASARRERR)

051 %

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

(22]

[23]

Physical Review Letters, 2008, 101; 261104 [ arXiv;
0811.3894 [ astro-ph] ].

AHARONIAN F, AKHPERJANIAN A G, ANTON G,
et al. H E S S collaboration. Probing the ATIC peak in
the cosmic-ray electron spectrum with H. E. S. S [J].
Astronomy and Astrophysics, 2009, 508:. 561 — 564
[ arXiv:0905. 0105 [ astro-ph. HE] ].

ABDO A A, ACKERMANN M, AJELLO M, et al. Fer-
mi-LAT collaboration. Measurement of the Cosmic Ray e
+ plus e- spectrum from 20 GeV to 1 TeV with the Fer-
mi large area telescope [ J]. Physical Review Letters,
2009, 102. 181101 [ arXiv: 0905. 0025 [ astro-ph.
HE]].

BERGSTROM L, BRINGMANN T, EDSJO J. new posi-
tron spectral features from supersymmetric dark matter -
a way to explain the PAMELA data? [J]. Physical Re-
view D, 2008, 78 ;. 103520 [ arXiv: 0808. 3725 [ astro-
ph]].

CIRELLI M, STRUMIA A. Minimal dark matter predic-
tions and the PAMELA positron excess [ C].
ings of Science, 2008, IDM 2008: 089 [ arXiv;0808.
3867 [ astro-ph]].

BARGER V, KEUNG W Y, MARFATIA D, et al.
PAMELA and dark matter [ J]. Physics Letters B,
2009, 672 141 [ arXiv:0809.0162 [ hep-ph]].
ARKANI-HAMED N, FINKBEINER D P, SLATYER T
R, et al. A theory of dark matter [ J]. Physical Review
D, 2009, 79: 015014 [ arXiv:0810.0713 [ hep-ph]].
YUAN Qiang, BI Xiao-jun, LIU Jia, et al. Clumpiness

enhancement of charged cosmic rays from dark matter

Proceed-

annihilation with sommerfeld effect [ J]. Journal of Cos-
mology and Astroparticle Physics, 2009, 0912. 011
[ arXiv;0905. 2736 [ astro-ph. HE] ].

CIRELLI M, KADASTIK M, RAIDAL M, et al. Model-
independent implications of the e + — , anti-proton cos-
mic ray spectra on properties of dark matter [ J]. Nucle-
ar Physics B, 2009, 813. 1 —21 [ arXiv:0809. 2409
[ hep-ph]].

YIN Pengfei, YUAN Qiang, LIU Jia, et al. PAMELA
data and leptonically decaying dark matter [ J]. Physi-
cal Review D, 2009, 79: 023512 [ arXiv:0811. 0176
[ hep-ph] ].

HOOPER D, BLASI P, SERPICO P D. Pulsars as the
sources of high energy cosmic ray positrons [ J]. Journal
of Cosmology and Astroparticle Physics, 2009, 0901
025 [ arXiv:0810. 1527 [ astro-ph]].

ZHANG Juan, Bl Xiaojun, LIU Jia, et al. Discriminat-
ing different scenarios to account for the cosmic e +/ —

excess by synchrotron and inverse compton radiation

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

[32]

[J]. Physical Review D, 2009, 80: 023007 [ arXiv;
0812.0522 [ astro-ph] ].

ADRIANT O, BARBARINO G C, BAZILEVSKAYA G
A, et al. PAMELA collaboration. PAMELA results on
the cosmic-ray antiproton flux from 60 MeV to 180 GeV
in kinetic energy [ J]. Physical Review Letters, 2010,
105 121101 [arXiv;1007.0821 [ astro-ph. HE] ].
ZHENG Jiaming, YU Zhaohuan, SHAO Junwen, et al.
Constraining the interaction strength between dark matter
and visible matter: I. fermionic dark matter [ J]. Nu-
clear Physics B, 2012, 854 350 — 374 [ arXiv:1012.
2022 [ hep-ph] ].

YU Zhaohuan, ZHENG Jiaming, Bl Xiaojun, et al.
Constraining the interaction strength between dark matter
and visible matter: Il. scalar, vector and spin — 3/2
dark matter [ J]. Nuclear Physics B, 2012, 860 115 -
151 [arXiv;1112.6052 [ hep-ph]].

HUNTER S D, BERTSCH D L, CATELLI J R, et al,
EGRET observations of the diffuse gamma-ray emission
from the galactic plane [J]. The Astrophysical Journal
1997, 481 205 -240.

DE BOER W, SANDER C, ZHUKOV V, et al. EGRET
excess of diffuse galactic gamma rays as tracer of dark
matter [ J]. Astronomy and Astrophysics, 2005, 444 .
51 =67 [ arXiv:astro-ph/0508617 ].

ABDO A A, ACKERMANN M, AJELLO M, et al. Fer-
mi-LAT collaboration. Fermi large area telescope meas-
urements of the diffuse Gamma-ray emission at interme-
diate galactic latitudes [ J]. Physical Review Letters,
2009, 103; 251101 [ arXiv: 0912. 0973 [ astro-ph.
VITALE V, MORSELLI A. For the Fermi-LAT collabo-
ration. Indirect search for dark matter from the center of
the Milky way with the Fermi-large area telescope [ ]/
OL]. arXiv:0912. 3828 [ astro-ph. HE]. 2009 - 12 -
21 [2012 - 5 - 27]. http://arxiv. org/abs/arXiv:
0912.3828.

ABDO A A, ACKERMANN M, AJELLO M, et al. Fer-
mi-LAT collaboration. Observations of Milky way dwarf
spheroidal galaxies with the Fermi-LAT detector and
constraints on dark matter models [ J]. The Astrophysi-
cal Journal, 2010, 712. 147 - 158 [ arXiv:1001. 4531
[ astro-ph. CO ] ].

ACKERMANN M, AJELLO M, ALLAFORT A, et al.
Fermi-LAT collaboration. Constraints on dark matter an-
nihilation in clusters of galaxies with the Fermi large area
telescope [ J]. Journal of Cosmology and Astroparticle
Physics, 2010, 1005: 025 [ arXiv:1002. 2239 [ astro-
ph. COJJ. (FHe% 18 11)



18

iR E 4 (FASARRERR)

051 %

[12]

for Portland Cement Mortars Exposed to Sulfate Solution
[S]. Annual Book of ASTM Standards,1995.

The American society for testing and materials. ASTM
C1012 - 95 Standard Test Method for Length Change Of
Hydraulic-Cement Mortars Exposed to A Sulfate Solution

[13]

[S]. Annual Book of ASTM Standards,1995.

BB, GB/T50082 — 2009 53 1R &E 1 1< HH 1 R AN
ANMEREIRES AR UEL ST U3 i B BT ol AR
#1,2009.

R e e e e e e e e e e e = = A ) UL

(3% 6 51)

[33]

[34]

[35]

[36]

BI Xiaojun, BRANDENBERGER R, GONDOLO P, et
al. Non-thermal production of WIMPs, cosmic e + —
excesses and gamma-rays from the galactic center [ J].
Physical Review D, 2009, 80: 103502 [ arXiv:(0905.
1253 [ hep-ph] ].

ZHANG Juan, YUAN Qiang, BI Xiaojun. Galactic dif-
fuse Gamma rays—recalculation based on the new meas-
urements of cosmic electron spectrum [ J]. The Astro-
physical Journal, 2010, 720: 9 - 19 [arXiv:0908. 1236
[ astro-ph. HE] ]

YUAN Qiang, YIN Pengfei, BI Xiaojun, et al. Gamma
rays and neutrinos from dark matter annihilation in galax-
y clusters [J]. Physical Review D, 2010, 82. 023506
[ arXiv;1002. 0197 [ astro-ph. HE] ].

BAI Yang, FOX P J, HARNIK R. The tevatron at the
frontier of dark matter direct detection [ J]. Journal of
High Energy Physics, 2010, 1012, 048 [ arXiv:1005.
3797 [ hep-ph]].

[37]

[38]

[39]

[40]

[41]

GOODMAN J, IBE M, RAJARAMAN A, et al. Con-
straints on dark matter from colliders [ J]. Physical Re-
view D, 2010, 82; 116010 [ arXiv; 1008. 1783 [ hep-
ph]].

RAJARAMAN A, SHEPHERD W, TAIT T M P, et al.
LHC bounds on interactions of dark matter [ J]. Physi-
cal Review D, 2011, 84, 095013 [ arXiv:1108. 1196
[ hep-ph] ].

FOX P J, HARNIK R, KOPP J, et al. Missing energy
signatures of dark matter at the LHC [ J]. Physical Re-
view D, 2012, 85. 056011 [ arXiv:1109. 4398 [ hep-
ph]].

BAI Yang, TAIT T M P. Inelastic dark matter at the
LHC [J]. Physics Letters B, 2012, 710, 335 - 338
[arXiv:1109.4144 [ hep-ph]].

PV, WRERSR, WRIERr, . WY BRI S I8
BURLTT. sl Rz ASARRARR, 2012, 51(3)
1-6.



