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Cosmology After WMAP...

Post WMAP-5yr  (April 08) ...+ACBAR+CBI+SN+LSS+... Qi = p; /Perit

assume simplest ACDM model

matter Q,,h? = 0.1378 + 0.0043

9

e o o b

® concordance model works well

baryons Qph? = 0.02263 + 0.00060

=

Qcpvh? = 0.1152 4 0.0042

h = 0.696 4 0.017
Qp =0.715 £ 0.20...

Hubble Ho = 100 hkm/s/ Mpc
CMB (WMAP, ACBAR, CBI,...)

LSS (2dF, SDSS, Lyman-«)

# main components: dark energy and dark matter

factor of 4-10 improvement expected from Planck
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Cosmic Pie

7 3% DARK ENERGY . 239% DARK MATTER

3.6% INTERGALACTIC GAS
4% STARS, ETC.

~
!

L. Roszkowski, Patras Meeting, Durham, 13 July 2009 — p.



Outline

L. Roszkowski, Patras Meeting, Durham, 13 July 2009 — p.!



Outline

® DM candidates and particle physics models

L. Roszkowski, Patras Meeting, Durham, 13 July 2009 — p.!



Outline

® DM candidates and particle physics models

® SUSY neutralino - most popular candidate

L. Roszkowski, Patras Meeting, Durham, 13 July 2009 — p.!



Outline

® DM candidates and particle physics models
® SUSY neutralino - most popular candidate

® prospects for direct detection

L. Roszkowski, Patras Meeting, Durham, 13 July 2009 — p.!



o o o o

Outline

DM candidates and particle physics models
SUSY neutralino - most popular candidate
prospects for direct detection

indirect detection
» PAMELA
® Fermi/GLAST

L. Roszkowski, Patras Meeting, Durham, 13 July 2009 — p.!



o o o ©

L I

Outline

DM candidates and particle physics models
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indirect detection
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® Fermi/GLAST
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Outline

DM candidates and particle physics models
SUSY neutralino - most popular candidate
prospects for direct detection

indirect detection
» PAMELA
® Fermi/GLAST

axion
EWIMPs/superWIMPs

summary
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A few basic guestions:

Is evidence for DM convincing?
Yes, through its gravitational effects.

Is DM made up of particles?
Suggested by clustering but otherwise an assumption.

Is DM made up of only/predominantly one species?
Economical assumption (Occam’s razor).

Is all DM cold?
CDM: claimed problems not unsurmountable. A fraction may
be warm.

Has DM been detected yet?
Some anomalies and hints — DM origin of ‘signal’ not
convincing.
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What is the DM?

— most matter non—baryonic
(DM problem)

L. Roszkowski, Patras Meeting, Durham, 13 July 2009 — p.



What is the DM?

_ numerical simulations of LSS
= most matter non—baryonic - : :

(DM problem)

= DM is cold (CDM)
or possibly (?) warm
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What is the DM?

= most matter non—baryonic
(DM problem)

= DM is cold (CDM)
or possibly (?) warm

e limits on exotic elements
(anomalous nuclei)

e DMis DARK
= no electric nor (preferably)

color interactions
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What is the DM?

= most matter non—baryonic
(DM problem)

= DM is cold (CDM)
or possibly (?) warm

e limits on exotic elements
(anomalous nuclei)

e DMis DARK
= no electric nor (preferably)

color interactions

plausible choice = WIMP

weakly interacting massive particle
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® Weakly Interacting Massive Particles
#® stable

# slow (cold)
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A WIMPY ldea

favored scenario: DM is made up of:

® Weakly Interacting Massive Particles
#® stable

# slow (cold)
o

relic from the Big Bang

WIMP: some new, unknown particle

...How weak can weak be?
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A simple, persuasive argument:

» WIMPs decouple from thermal

equilibrium

® freeze—outwhenT' < H

& J
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A simple, persuasive argument:

® WIMPs decouple from thermal 71N\
.p- . 2 wol (2)\ Inereasing <o,v>
equilibrium N b

v

® freeze—outwhenI < H \ T
, e
WIMP relic abundance - o —
1 _ T ~~ 1

Qh? ~

Oann ’U/C wf - m_x 24
<(10—38 sz) (W)>

Oann — C.S. for WIMP pair—annihilation in the early Universe
v — their relative velocity, (. ..)— thermal average
Oann ~ Oweak ~ 10738 cm? = 10~2 pb gives Qh? ~ 1

A hint? Possibly, but...
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DM: The Big Picture

* —not invented to solve the DM problem
well-motivated™* particle candidates with 2 ~ 0.1
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DM: The Big Picture

L.R. (2000), hep-ph/0404052
_ WIMP—type Candidates O~1

T #® neutrino v — hot DM
neutrino v ]
wl eutraino . ® neutralino
2 1 @ “generic” WIMP
§‘25 i_axion a axino & : -. aXIOn a
- . ® axinoa
s L gravitino G E N
. w.«. @ gravitino G
log(m,/(1 GeV))
® vast ranges of interactions and masses
® (different production mechanisms in the early Universe (thermal, non-thermal)
® need to go beyond the Standard Model
» WIMP candidates testable at present/near future
® axino, gravitino EWIMPs/superWIMPs not directly testable, but some hints from LHC
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warm (~ keV) or cold, not directly testable (but hints from LHC)
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several other interesting candidates: well-tempered neutralino, multiple (UPT) DM, little
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It is fairly easy to invent a DM candidate

it is much (1) harder to invent a (lasting) model of
‘new physics’
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® direct detection (DD): measure WIMPs scattering off a target

go underground to beat cosmic ray bgnd
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Strategies for WIMP Detection

® direct detection (DD): measure WIMPs scattering off a target

go underground to beat cosmic ray bgnd

® indirect detection (ID):

» HE neutrinos from the Sun (or Earth)
WIMPs get trapped in Sun’s core, start pair annihilating, only v/’'s escape
s antimatter (e™, p, D) from WIMP pair-annihilation in the
MW halo

from within a few kpc

o gamma rays from WIMP pair-annihilation in the Galactic

center _ T
depending on DM distribution in the GC

® other ideas: traces of WIMP annihilation in dwarf galaxies, in

rich clusters, etc
more speculative
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MSSM: Expectations for o'

general MSSM p >0
Kim, Nihei, LR & Ruiz de Austri (02)

10-2 T L
104 E

10 &

10-10 :

10-11 3

1Q-12

100 1000
m, (GeV)

o-gI— WIMP—proton SlI elastic scatt. c.s.

(elastic c.s. for xp — xp at zero momentum transfer)
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MSSM: Expectations for o'

general MSSM p >0
Kim, Nihei, LR & Ruiz de Austri (02)

100 1000
m, (GeV)

o-gI— WIMP—proton SlI elastic scatt. c.s.

(elastic c.s. for xp — xp at zero momentum transfer)

= |MSSM: vast ranges! Lacks real predictive power!
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SUSY: Prospects for direct detection

m Vy target
Bayesian analysis, flat priors, MCMC scan of 8 params (4 SUSY+4 SMasm' ”° 'o\ 5

Cause target recoil — detect it

Constrained MSSM (MSUGRA)

Roszkowski, Ruiz & Trotta (2007)

CMSSM, p>0

Log[o>" (pb)]

_11 L O i

02 04 06 08 1
mX (TeV)

internal (external): 68% (95%) region
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m Vy target
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Cause target recoil — detect it
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Roszkowski, Ruiz & Trotta (2007)

CMSSM, p>0

XENON-10, CDMS-II, Zeplin—III:
o351 < 10~ 7 pb:

P Y

= already explore 68% region

(large mo > m, 2 = heavy squarks)
largely beyond LHC reach

Log[o>" (pb)]

_11 L O i

02 04 06 08 1
mX (TeV)

internal (external): 68% (95%) region

= | DD: prospects look very good
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SUSY: Prospects for direct detection

Bayesian analysis, flat priors

Constrained MSSM (MSUGRA)

Roszkowski, Ruiz & Trotta (2007)

=
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o
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CMSSM, >0
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. @ . ~
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SUSY: Prospects for direct detection

Bayesian analysis, flat priors

Constrained MSSM (MSUGRA)

Roszkowski, Ruiz & Trotta (2007)
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~ CDMS-II
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> 9
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—
_9_
Q
o
-11 L O L L L
0.2 0.4 0.6 0.8
mX (TeV)

Non-Universal Higgs Model (NUHM)
™M, M, 7 %

Roszkowski, Ruiz, Trotta, Tsai & Varley (2009)
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SUSY: Prospects for direct detection

Bayesian analysis, flat priors Non-Universal Higgs Model (NUHM)

2 2 2
MVgr s Mgy, # mg

Constrained MSSM (MSUGRA)

_ 4 Roszkowski, Rui.z, Trotta, Tsai & V'arley (2009)
_4 Roszkowski, Ruiz & Trotta (2007)
CMSSM, p>0 -5 _I%I_D_E}WEI-S-S’_‘I""
-5t EDELWEISS-l _______.3 | __-nine - ZEPL|N—||
Q --------------- _gb XENON-10 _ _ __.__-.m=z=-]
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n o 1 O, -8} .
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—of 8
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O — L L R
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X

higgsino DM region at m,, ~ 1 TeV
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SUSY: Prospects for direct detection

Bayesian analysis, flat priors Non-Universal Higgs Model (NUHM)

. m%Iu ’ m?{d # mg
Constrained MSSM (MSUGRA)

_ 4 Roszkowski, Rui.z, Trotta, Tsai & V'arley (2009)
_4 Roszkowski, Ruiz & Trotta (2007)
CMSSM, p>0 -5 _I%I_D_E}WEI-S-S’_‘I""
-5t EDELWEISS-l _______.3 | __-nine - ZEPL|N—||
Q --------------- _gb XENON-10 _ _ __.__-.m=z=-]
N — — ~===--=ZEPLINCII
_ _ =) CDMS-II
3 _____ LEN-HE -~ _v -7k
£ -7h n a
n o 1 O, -8} .
o (@) g
] o d o
-
O F o D
- -9 :
—of 8
-10f ™, u>0
-10 1 flat prior
O — L L R
11 O, , ~ 0.5 1 1.5
0.2 04 06 0.8 1 m. (TeV)
X

higgsino DM region at m,, ~ 1 TeV

= | fairly similar patterns, except 1 TeV higgsino in NUHM

collider signatures also similar

= | LHC, DM: it will be hard to distinguish models
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Indirect detection

- Halb & Clumps

® |ook for traces of WIMP annihilation in the MW halo (v-rays, e™’s, p,
...

® detection prospects often strongly depend on astrophysical uncertainties (halo models,

astro bgnd, ...)
Much activity in connection with:
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Indirect detection

- Halb & Clumps

® |ook for traces of WIMP annihilation in the MW halo (v-rays, e™’s, p,
...

® detection prospects often strongly depend on astrophysical uncertainties (halo models,

astro bgnd, ...)
Much activity in connection with:

» PAMELA
®» Fermi (GLAST)
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e’ data from PAMELA & DM

PAMELA satelite (since 2007)

Resurs-DR1

Mass: 6.7 tonnes
Height: 7.4 m

Solar arrav arvea: 36 m*
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e’ data from PAMELA & DM

et /(et + e7) ratio, p flux, ... =l
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O. Adriani et al., arXiv:0810.4995
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e’ data from PAMELA & DM

® no excess in p flux

® puzzling: growth at large et energy

o(e?) / (9(e")+ d(e’))

Positron fraction

0.02

® PAMELA

L Cooc L Lo
0'011 10 100

Energy (GeV)

O. Adriani et al., arXiv:0810.4995
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e’ data from PAMELA & DM

® no excess in p flux

» puzzling: growth at large et energy

also indication from ATIC at ~ 0.7 — 1 TeV
e difficult measurement
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Schubnell, Feb. 09
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e’ data from PAMELA & DM

® no excess in p flux

® puzzling: growth at large et energy

If excess genuine, explanations:
® pulsars
Hooper+Serpico, Profumo, ...
® DM (stable or not), leptophilic, ...

many theoretical speculations
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e’ data from PAMELA & DM

® no excess in p flux
» puzzling: growth at large et energy

If.ixcess oenune. explanatons . '-’"-"T‘-.ﬁﬂﬂﬁﬁfﬁ-{ﬂ.LM._ﬂf | E pATIE
pulsars A R _H |
Hooper+Serpico, Profumo, ... ;é el R "%“-"f-‘rm_ | ] B
® DM (stable or not), leptophilic, ... % :": LT T }_t | :
many theoretical speculations L %uw s Qi
® newet — e~ Fermi-LAT data = DM e m LR
E (GeV)

origin severely restricted

(also ATIC excess not confirmed)
Grasso,et al.,, May 09
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e’ data from PAMELA & DM

no excess in p flux

puzzling: growth at large et energy

If excess genuine, explanations:

9

9

pulsars
Hooper+Serpico, Profumo, ...
DM (stable or not), leptophilic, ...
many theoretical speculations
new et — e~ Fermi-LAT data => DM
origin severely restricted
(also ATIC excess not confirmed)

e.g., serious problems with extragal. ~-ray
spectrum due to IC from cosmological DM-
borne positrons
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—
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Profumo+Jeltema, May 09
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e’ data from PAMELA & DM

® no excess in p flux

_ "W, 1.6 TeV, BF=1100
» puzzling: growth at large et energy g0 ul ”l E. T

(a)

Moore Profile - Bullock et al

-—=--—--= Burkert Profile - Bullock et al
Moore Profile - ENS
Burkert Profile - ENS

If excess genuine, explanations:

® pulsars

S,
T T IIIIII|
"

Hooper+Serpico, Profumo, ...
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® DM (stable or not), leptophilic, ...

E“dN/dE [GeViam®/s/sr]
=

many theoretical speculations

—
=

» newet — e~ Fermi-LAT data = DM
origin severely restricted

-
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(also ATIC excess not confirmed) E [GeV]

® c.g., serious problems with extragal. v-ray
spectrum due to IC from cosmological DM- Profumo-+Jeltema, May 09
borne positrons

= | DM origin of PAMELA e™ excess down but not (yet?) completely out
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® no excess in p flux

_ "W, 1.6 TeV, BF=1100
» puzzling: growth at large et energy g0 ul ”l E. T
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If excess genuine, explanations:
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® pulsars
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—
=

» newet — e~ Fermi-LAT data = DM
origin severely restricted

-

. 1 IIIIIII| 1 IIIIIII| 1 IIIIIII| | IIIIIII| | IIIIIII| 1 IIIIIII| 1 IIIIIII|
ID 4 -3 2 -1 0 1 2 i}
. 10 10 10 10 10 10 10 10

(also ATIC excess not confirmed) E [GeV]

® c.g., serious problems with extragal. v-ray
spectrum due to IC from cosmological DM- Profumo-+Jeltema, May 09
borne positrons

= | DM origin of PAMELA e™ excess down but not (yet?) completely out
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Fermi/GLAST

in orbit since 2008
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Fermi/GLAST

\

in orbit since 2008

full sky map in ~-ray spectrum, ~ 20 MeV to ~ 300 GeV
superior energy and angular resolution

Improve accuracy/energy range of EGRET by an order of
magnitute

1st year data to be released in August 09

...Stay tuned
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SUSY DM at Fermi and/or Pamela®?

e.g. CMSSM boost factor BF=1

Fermi: ~-rays from Gal. Center

_4 Roszkowski, Ruiz, Silk & Trotta (2008)
@, from GC
Moore adi
6| - 2di2b. comp.  CpsSM, >0
= | —
'w T8 mp. Moors—
- ~~  GLAST reach (1yr)
S 10} ' h
= I
& P NFW ——
= 12}
2 2
—
S is0. coreg
14 T ae-107y
E. =10 GeV
thr
-16 =
0.2 0.4 0.6 0.8 1
m_, (TeV)

= SUSY WIMP signal expected IF DM
halo cuspy enough
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SUSY DM at Fermi and/or Pamela®?

e.g. CMSSM boost factor BF=1
_ PAMELA: positron fraction
Fermi: ~-rays from Gal. Center Roszkowski, Ruiz, Silk & Trotia (2008) .
Roszkowski, Ruiz, Silk & Trotta (2008) -1 * L
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-6 -,.»,—,M‘?ﬂf‘isfﬁ,@b-,,cgmp.,,,7_‘_,_‘CMSSM. >0 7 10 A HEAT 94+95
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= | S — CED IR RN
!\Im _8 - _ :i\jzﬁf:, + -4 PR -7 T ~ \\
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= , : e
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]
. | 95%
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14 T A =107
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_ = CMSSM DM: inconsistent with
= SUSY WIMP signal expected IF DM PAMELA’s e+ claim

halo cuspy enough .
Py 9 ...even for unrealistically large BF
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SUSY DM at Fermi and/or Pamela®?

e.g. CMSSM boost factor BF=1
_ PAMELA: positron fraction
Fermi: ~-rays from Gal. Center Roszkowski, Ruiz, Silk & Trotia (2008) .
Roszkowski, Ruiz, Silk & Trotta (2008) -1 * L
—4 : ; : . 10 't ‘:c. y ¢ et ¢
(D‘:’ fI’OITl GC 2| Moore+ac Metidibers r ¢ PAMELA 08
e o i SO RN ¢ HEAT 00 ]
-6 -,.»,—,M‘?ﬂf‘isfﬁ,@b-,,cgmp.,,,7_‘_,_‘CMSSM. >0 7 10 A HEAT 94+95
\ - ~ I e NFW-+ac R = CAPRICE 94
= | S — CED IR RN
!\Im _8 - _ :i\jzﬁf:, + -4 PR -7 T ~ \\
‘ <O S ‘, + 10
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= , : e
g ~10p | =< 10
e;‘ NP eas NFW profile, BF = 1
T nf 10 CMSSM, p>0
]
. | 95%
N 150.cored 10 't
14 T A =107
E, =10GeV 1078 - - - -
16 . . L 0.1 1 10 100 400
0.2 0.4 0.6 0.8 [ E_, (GeV)
m,, (TeV)

_ = CMSSM DM: inconsistent with
= SUSY WIMP signal expected IF DM PAMELA’s e+ claim

halo cuspy enough .
Py 9 ...even for unrealistically large BF

...Similar for NUHM, other unified SUSY models
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The great tragedy of Science — the slying of a
beautiful hypothesis by an ugly fact

T.H. Huxley
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The great tragedy of Science — the slying of a
beautiful hypothesis by an ugly fact

T.H. Huxley

One should never believe any experiment until it
has been confirmed by theory

A. Eddington
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® predicted by SUSY /
#® not invented to solve the DM problem /

® detection: very good prospects in DM searches /
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WIMPs: Attractive and Testable

predicted by SUSY /
not invented to solve the DM problem /

detection: very good prospects in DM searches /

LHC: expected to discover SUSY /
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WIMPs: Attractive and Testable

predicted by SUSY /
not invented to solve the DM problem /

detection: very good prospects in DM searches /

LHC: expected to discover SUSY /

...What if Nature has made a different choice?
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The Big Picture

well-motivated particle candidates such that 2 ~ 0.1
WIMP—type Candidates Q,~1

S—

~

55 raxion a axino &
— _25 —

Oﬂ -

92

gravitino G

S O
-40 - keV GeV f, Maur My
| L b b by o b b by o L
15 12 -9 -6 -3 o] 3 6 9 12 15 18

log(m,/(1 GeV))

o

© © o o o

neutrino v — hot DM
neutralino y
“generic” WIMP
axion a

axino a

gravitino G

» WIMP (neutralino, weakly int'ing states, ...): discoverable now

» EWIMP/superWIMP (axino, gravitino, super-weakly int'ing states, ...):
hopeless in direct detection, but hints possible at LHC
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AXIONS
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AXIONS

® a - pseudo-goldstone boson
by—product of PQ solution of strong CP
problem

® global U(1) group spontaneously broken
at scale f, ~ 101! GeV
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AXIONS

a — pseudo-goldstone boson
by—product of PQ solution of strong CP
problem

global U (1) group spontaneously broken
at scale f, ~ 101! GeV

two main frameworks:

® DFSZ axion: add two doublets

® KSVZ axion: add heavy single quark
with mass mq ~ fa
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AXIONS

a — pseudo-goldstone boson
by—product of PQ solution of strong CP
problem

global U (1) group spontaneously broken
at scale f, ~ 101! GeV

two main frameworks:
® DFSZ axion: add two doublets

® KSVZ axion: add heavy single quark
with mass mq ~ fa

mg ~107°%°eV < Q, ~1
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AXIONS

a — pseudo-goldstone boson
by—product of PQ solution of strong CP
problem

global U (1) group spontaneously broken
at scale f, ~ 101! GeV

two main frameworks:
® DFSZ axion: add two doublets

® KSVZ axion: add heavy single quark
with mass mq ~ fa

mg ~107°%°eV < Q, ~1

DM axion search: resonant cavity

ay — avy

(detection scheme)

@ﬁ!
e

Classical EM field Sea of virtual photons Primakoff Effect
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AXIONS

a — pseudo-goldstone boson

(ADMX, '08)

by—product of PQ solution of strong CP " | el ]
problem ! M / i
e ; lasers -

© s J

global U (1) group spontaneously broken 7 10° 8] s
10 crystals _—v I' 7
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10° -

two main frameworks: 104} on ™ i

. 16| : . ‘ , : .
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. . m._ [eV]
® KSVZ axion: add heavy single quark ’
with mass mq ~ fa (CAST, 0810.4482)
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AXIONS

a — pseudo-goldstone boson
by—product of PQ solution of strong CP
problem

global U (1) group spontaneously broken
at scale fo ~ 101! GeV

two main frameworks:
® DFSZ axion: add two doublets

® KSVZ axion: add heavy single quark
with mass mq ~ fa

mg ~107°%°eV < Q, ~1

DM axion search: resonant cavity

ay — a7y
solar axion search: vy — a — v~y

expt sensitive to cosmologically
subdominant a
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search continues, a possibly cosmologically subdominant?
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E-WIMPs: G and a

(extremely weakly interacting massive particles)
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E-WIMPs: G and a

(extremely weakly interacting massive particles)

historically first:

G Pagels+Primack, Weinberg ('82)
a. Tamvakis+Wyler (82, pheno only)
~: Goldberg ('83)

x. Ellis, et al (EHNOS) ('84)
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E-WIMPs: G and a

(extremely weakly interacting massive particles)

historically first:

G Pagels+Primack, Weinberg ('82)
a. Tamvakis+Wyler (82, pheno only)
~: Goldberg ('83)

x. Ellis, et al (EHNOS) ('84)

® neutral, Majorana, chiral fermions

(assume usual gravity mediated SUSY breaking)

axino gravitino

spin 1/2 3/2
interaction | ~ 1/f2 ~ 1/M3

Mass Qé MSUSY X MSUSY

#® mass model dependent £, ~ 10912 GeV - PQ scale

take it as free parameter Mp = 2.4 X 1018 GeV - reduced Planck mass
Msuysy ~ 100 GeV — 1 TeV - soft SUSY mass scale
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EWIMPs/superWIMPs a and G

® both @ and G: viable DM candidates (cold, warm)

LSP \ NLSP | neutralino x | stau 7,
a V v
G X* v

*: unless mg < 1 GeV

® | HC: seemingly stable charged state (71): = hint for EWIMP DM,

either a or G
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EWIMPs/superWIMPs a and G

® both @ and G: viable DM candidates (cold, warm)

LSP \ NLSP | neutralino x | stau 7,

a v v

G X* v

*: unless mg < 1 GeV

® [ HC: seemingly stable charged state (7). = hint for EWIMP DM,
either @ or G

® [ HC: seemingly stable neutral state (x) but no signal in DD/ID DM
searches (also Q, h? # 0.1): = hint for only a DM
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EWIMPs/superWIMPs a and G

® both @ and G: viable DM candidates (cold, warm)

LSP \ NLSP | neutralino x | stau 7,

a v v

G X* v

*: unless mg < 1 GeV

® [ HC: seemingly stable charged state (7). = hint for EWIMP DM,
either @ or G

® [ HC: seemingly stable neutral state (x) but no signal in DD/ID DM
searches (also Q, h? # 0.1): = hint for only a DM

= LHC may give strong indications for EWIMP DM
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Summary

® dark matter: possible choices, few well motivated

® neutralino of unified SUSY models: by far most attractive and
well-motivated candidate for dark matter
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Summary

dark matter: possible choices, few well motivated

neutralino of unified SUSY models: by far most attractive and
well-motivated candidate for dark matter

very good prospects for discovery in DM direct searches & (at low
mass, m,, < 400 GeV) LHC

DD: o5T ~ 1079%! pb

...to be almost completely covered by planned 1-tonne detectors

ID: prospects strongly dependent on halogg%%%(ﬁgfsgq%g{ﬁgsggg%sing

Fermi/GLAST should see diffuse ~ radiation from Galactic center
...If DM halo cuspy enough
PAMELA e result inconsistent with neutralino DM in unified SUSY

...astrophysical explanation (pulsars) appears sufficient?
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dark matter: possible choices, few well motivated

neutralino of unified SUSY models: by far most attractive and
well-motivated candidate for dark matter

very good prospects for discovery in DM direct searches & (at low
mass, m,, < 400 GeV) LHC

DD: o5T ~ 1079%! pb

...to be almost completely covered by planned 1-tonne detectors

ID: prospects strongly dependent on halogg%%%(ﬁgfsgq%g{ﬁgsggg%sing

Fermi/GLAST should see diffuse ~ radiation from Galactic center
...If DM halo cuspy enough

PAMELA e result inconsistent with neutralino DM in unified SUSY

...astrophysical explanation (pulsars) appears sufficient?

axions: ...search continues

L. Roszkowski, Patras Meeting, Durham, 13 July 2009 — p.2



L

L

Summary

dark matter: possible choices, few well motivated

neutralino of unified SUSY models: by far most attractive and
well-motivated candidate for dark matter

very good prospects for discovery in DM direct searches & (at low
mass, m,, < 400 GeV) LHC

DD: o5T ~ 1079%! pb

...to be almost completely covered by planned 1-tonne detectors

ID: prospects strongly dependent on halogg%%%(ﬁgfsgq%g{ﬁgsggg%sing

Fermi/GLAST should see diffuse ~ radiation from Galactic center
...If DM halo cuspy enough

PAMELA e result inconsistent with neutralino DM in unified SUSY

...astrophysical explanation (pulsars) appears sufficient?

axions: ...search continues

EWIMPs as DM relics (a, G, ...). not directly testable but persuasive
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