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New combined fit using CBI data (J.L. Sievmetul.,m
ph/0205387, May 24, zooz) __

- Using LSS
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Since January 2002: Taking data!

MAP — Microwave
Anisotropy Probe
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& Dark matter needed onall scales! | B i
(=> MOND and other ad hoc attemps to modify Einstein or &
Newton grav:ty appear very unnatnral & unlikely) S

Galaxy rotation curves X-ray emitting clusters

NED/STScl; E. Corbelli & P. Salucci (1999) Cluster 3C295 (Chandra)
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keV sterile neutrino: warm dark matter
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Figure 1: Bounds from (v, — 1, }-mixing. The middle full line describes the i (X
relationship if sterile neutrines are the dark matter for (¢, — v, }-mixing. The two other
full lines allow a factor 2 uncertainty in the amount of dark matter, (Ipy = 0.15 - 0.6.
The dashed line is for (¢, — ¥,)-mixing. The hatched region for big masses is excluded
by the Diffuse Gamma Background. The region above the dotted line is excluded by the
duration of SN 1987A for (i, — v, mixing,

m, (ksV)

ln"':r"w"'m"“m"'m"' m"‘ m“
sin® 20

Abazsjian, Fuller & Patel, 2001
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The 2dF Galaxy Redshift Survey: The bias of galaxies and the
density of the Universe

m Alan F. Heavens’, Will J. Percival®, Sabino Matarrese’, Carlion

¥ Joss Bland-Hawthorn®, Terry Bridges®, Russell Cannon®, Shaun Cole®,
Collins®, Warrick Couch”, Gavin Dallon'“ Roberto De
!, George Efstathiou', Richard S, Ellis'®, Carlos S. Frenk®,
Jackson’, Ofer Lahav'?, lan Lewis', Stuart Lumsden'®,
Madgwick'?, Peder Norberg®, John A. Peacock®, Bruce A.
?, Keith Taylor®

Q= 0.27 £ 0.06.
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Halo Fraclion
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Fig. 3.— Halo fraction upper limit (95% c.l.) versus
lens mass for the five EROS models (top) and the
eight MACHO models (bottom). The line coding is
the same as in Figure 2,
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Figure 7: Astrophysical flux-limits [121] compared to the flux expected for a galactic
halo of nuggets being the dark matter [118], and to the experimental results for cosmic
rays [119, 120]. The three horizontal parts of the solid curve correspond to capture
in main sequence supernova progenitors, post main sequence stars, and neutron stars
younger than the Vela pulsar (10" years).






£ a!%mﬂp”?’({"k M/
o sy

Gravitationad leasing e MMM .
/p.mc folag ’“"’/ ~

se
Lars Bergstrom, Ibe@physto

ino 2002

Neutrino



Elliptical galaxy NGC 4636, Chandra X-ray

image
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Figure 1. Chandm (filled circles) and XMM-
Newton (filled squares) temperatures, and pro-
files for overall best-fit model (which has an r=?
dark matter density cusp; solid curve), and best-
fit model with dark matter density core (broken
curve).
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Model for Neutralino Galactic Halo

). m, ~ 100 GeV
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Methods of SUSY Dark Matter detection:

* Discovery at accelerators (Tevatron II,
LHC,..)

* Direct detection of halo particles (see Yorck
Ramacher’s talk)

* Indirect detection of neutrinos, gamma rays,
radio waves, antiprotons, positrons

The basic process for indirect detection is (Neutralinos are Majorana particles)
annihilation:

Enhanced for
clumpy halo; near
galactic centre
and in Sun &
Earth

2
I o< 1,0V
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Paolo Gondolo, Joakim Edsjd, Lars Bergstrom,
Piero Ullio and Edward A. Baltz
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Limits to the muon flux from WIMP annihilation in the center of the Earth with the
AMANDA detector

3 Abrews.! E. Andrés? X. Bai? G. Barouch,* S.W. Barwick,* R.C. Bay® T. Beckn,! K-H. Bocker,' D. Bortrand.”
. Biron,® O, Botner,® A. Bourta® * 8. Carius, ' A. Chen,* D, Chirkin,*** J, Courad,” J. Cooley,* C.G.5. Conta,”
Clereq, ™ T. DeYoung.® ! P. Desinti* J.-P. Dewulf,” P, Doksns,* J, Edeis,”
P. Ekstrden,? T. Poser,! TK. Gabsser.? M. Gang®5 L. Gerhardt,5 A. Goldschmidi, 'S A. Goobar,? A. Hallgres
F. Halzen,! K. Hlanson'* It. Hardths,* T, u-ut,'&n-u.’oc ﬂ"nm’&m'
JJ—*-.“A.M‘J Kim,® B. Kool,* L. Kiplke,' M. Kowalski* J.1.

op m‘um—d—.*'&zm . Marciniewski,* 1
C.?M'l'ﬂlﬂ-."“\' Mingeva,” P S P.C. Mock 15 R, Morse,! T. Neunhiffer,!
P. Niessen,' D.R. Nygren,' H. * Ph. Ofbrechts,”® C. Pérex de los Heros,” ¥ A. Pobl'® K. Porrata," 9
PH. Price, (LT, Preybybki,'* K. Rawline® W, Mﬂnmﬂtmuwm'
r!—-—an.inh*mm:.'r Schmidi * D Schoeider ! E. Schueider,® R. Schwars,* A. Silvestrl, ' *
M. m'ﬂ:ll.ﬁmh Spiering.” D, Steele,* P. Steffen,® R.G. Stokstad,'* O. Streicher.® P. Sudboff
K.H. Sulanke ® I, Taboada, m‘!n—.‘tm.'llhhﬂ-ﬂ.’n.m‘um.
CH Mﬁﬂmmln.m'&m'w Wi® G. Youdh* and 5. Young®
(The AMANDA collsboration)
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FIG. 10: 90% confidence level upper limits on the muon
flux at the surface of the Earth, ¢, as a function of the neu-
tralino mass and for the two extreme annihilation channels
considered in the analysis. The dashed lines indicate the
limits obtained without including systematic uncertainties
axlcmundm&uwmhutmpnemmuhhlll
The symbols indicate the masses used in the analysis.
Lines are to guide the eye.
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FIG. 11: The AMANDA limits on the muon flux from neu-
tralino annihilations from figure 10 compared with published
limits from MACRO, Baksan and Super-Kamiokande. The
dots represent model predictions from the MSSM, calculated
with the DarkSUSY package®.
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PHYSICAL REVIEW D, VOLUME 63, 06351 |
Cosmic ray positron excess and neutralinoe dark matter

Bdward A Balu*
ISCAR, Columbia Astrophysics Laboraiory, 330 Wesi 120k Stveei, Mail Code 247, New York. New York 10027
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FIG. 1. Positron fraction data and fits. mm,—n—mhmrmuum-rm.ww
.m-mwum-u—nuﬂt-umm additional curves separately
mummmwunwmwu These models are gaugino dominated
Mbmbuhhﬂhwm model in Fig. ia has positrons primarily from
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Department of Physics, hﬂ m University, SCFAB, SE-106 91 Stockholm, Sweden

SISSA, via Beirut 4, 34014 Tricste, ltaly
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USA-France-Italy-Sweden-Japan
collaboration, launch 2006
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CDM simulation of SUSY
gamma-ray sky

(Calcaneo-Roldan &
Moore, 2000)
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‘emission from an example NFW

Fig. 2. Spectrum of synchrotron

clump, compared with the CMB anisotropies (thin line) in the same
solid angle as the clump. This clump is chosen to lie at Galacto-
centric coordinates [4,0,0] kpe, 4.5 kpc away from us. The heavy

solid fine is the base cuse, where Mo = 10° Mo, (7). =

Fig. 3. A simulated sky of observable NFW dark matter clumps.
Each cross indicates a clump, observable by the criteria laid out
in section 2.3. The size of the cross indicates the angular size of
Angular sizes are exaggerated by a factor of 10.
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