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Restime de SUSYO07

Morceaux choisis de SUSY07

+ quelques updates choisis aussi @




. ~ 550 participants (LLR 1995 : ~100)

. site historique pour la susy (Wesst et Zumino)

semaine précédente : école preSUSY

Sessions pléniéres le matin, sessions paralleles |'aprés-midi :
- Colliders - Higgs Phenomenology

- Colliders - SUSY Phenomenology

- Cosmology

- Flavor

- Theoretical Models

- Alternatives

http://www.susyO7 .uni-karlsruhe.de/



plan

Présenté :
Recherche du boson de Higgs standard
- au Tevatron (update LPO7 + P5)
-au LHC
Recherche de supersymétrie :
- moment magnétique du muon
- recherche indirecte de matiere noire (astroparticules)

Non présenté :
Recherche de physique au-dela du M.S. auprés des collisionneurs
Recherche de Higgs non standards
Développements théoriques (supersymétrie, théorie des cordes, inflation)
Recherche directe de matiere noire
Cosmologie observationnelle




Contraintes expérimentales sur le Higgs
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Recherche du Higgs au Tevatron
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Lepton-Photon 2007

Tevatron Run II Preliminary
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Tevatron Run II: Integrated Luminosity Prospects

ﬂ Tevatron Run IT will \ o — 0mA Integrated Luminosity
provide ~7 fb-1 more 8 1 :;;:""n“:::
data yet to be searched i T,ﬁ_qmm/;‘l
through the end of 2009 . )

] ’ i
= Fermilab

@ Significantly better than
the baseline projection
formulated in 2003

Integrated Luminosity (fB)

@ A great achievement
from the Tevatron j N l l

229703 2/29/04 =] 1041106 1027 1v20d 104
Date

The search for the Higgs bosons and physics
beyond the Standard Model will greatly
benefit from this integrated Iuminosity

Run du Tevatron en 2010 ? — 8.5 fb-1 délivrés/exp.

Armaud Duperrin



H Higgs sensitivity, 95% CL

C Projection: D@ X 2
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Assumes two experiments

Gregorio Bernardi / LPNHE-Paris



. Higgs sensitivity, 3-c evidence .
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+ With data accumulated by the end of 2010, we will be able to explore much
of the SM Higgs mass region allowed by the constraints from precision
measurements and LEP direct exclusion

— Expected 95%0 CL exclusion over whole allowed range, (except possibly
around 130 GeV) - assuming the Higgs does not exist at these masses

— Three-sigma evidence for a Higgs possible over almost entire range, and
probable for the low end and high end.



. First hints of ZZ

= pp -> ZZ is the smallest ¢ measured at the Tevatron:
OnLo=1.4 pb
= DO: 1 eeup candidate, expected ~ 1.5: 6 < 4.3 pb (957%CL)

= CDF has combined 41 & 11vv channel:

— 1 eepu candidate; expected ~ 2.5 CDF Run Il Preliminary
— For lvv use an event-by event probabilify m

and construct a discriminant which is fi¥ . Sﬁz ET_“
to extract the signal % Dww IZINTI s
-
% . —

o(pP — 27)=0.75"1ipb | *

= Significance : 3.0 o
* (CDF is updating the WZ and ZZ results

107

_ ; ) 5 45 4 35 3 25 2 15 1 05 0

soon with 2 fb-! "stay tuned ... log, ,(1-LR) (ZZ, WW bkg)

1 - Likelihood ratio for llvv
SUSYOT Karlsruhe, July 28th 2007 Sandra Leone INFN Pisa
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Combined ATLAS + CMS discovery potential

(K. Jakobs SUSYQ7 plenary)

- Luminosity required for a 5c discovery or a 95% CL exclusion -

Luminosity needed (fb™)

— 5S¢ discovery |

._.
IS)
|

_____________
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J.J. Blaising et al, Eur. Strategy workshop

~ 5 fb-! needed to achieve a 5¢
discovery
(well understood and calibrated detector)

~ <1 fb-' needed to set a
95% CL limit
(low mass ~ 115 GeV/c? more difficult)

comments:

- present curves assume the old ttH, H— bb
performance

- systematic uncertainties assumed to be
luminosity dependent
(no simple scaling, o ~ L, possible)




densité de matiere dans |I'Univers

1) Qlumineuse = 0.003
2) Qmaﬁére = 0.27
3) Qpgyon = 0.04  (dépend de la valeur de Hy)

= Qbcxr‘yon > QIumineux

Donc il y a des sources inconnues de baryons non lumineux dans |'Univers.

matiere

= Qbaryon << Q)

il y a une source inconnue de matiére non baryonique dans I'Univers.

N\

Recherche directe et indirecte de WIMPS
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The HEAT positron excess

*511 keV emission from the
galactic bulge

‘EGRET’s galactic gamma ray
spectrum

‘EGRET's extragalactic
gamma ray spectrum

*The WMAP haze




Muon g-2
. Exp. : résultat final de E821
a, =g,-2/2 =116 592 080 (63) x 10-!1
PRD 73 (2006) 072003
« Prédictions S.M

Hadronic: LO: +6908 (44) x 10-1 hep-ph/0701163
NLO : -98 (1) x 10-1!
LBL : +120 (40) x 101!

EW: +154 (3) x 10-!

= prédictions S.M. - exp. = 277 (87) x 10-11

—désaccord 3.2 s

— con’rmbu’rlons SUSsY ?

m/ Futur : BaBar, Belle, KLOE, VEP2000
X 7] _—
é (Novosibirsk).

14




New results from KLOE presented last week at EPS Manchester

£,
Summary of the small angle results: ’%}? _
| | I 1 | I 1 | 1 | I 1 df.‘.
F
KLOE 2001 published result: *
388.7:0.857474-3gyar A
KLOE 2001 updated:
m'd:n'ESTﬁT:d'gETST A
KLOE 2002 prelim.:
386.3:0.6,, +3.9. ——A—
11 I 11 I 11 I | 11
355 360 365 370 375 380 385 390 395 400
a,™(0.35-0.95 GeV?) (107°)
-10

Jegerlehner (hep-ph/0703125):  |Aa, =a,’ —«¢ ”“ =(28.7+9.1)-10

Using new KLOE result would increase difference from 3.2c to 3.4¢

(A. Czarnecki SUSYQ7 plenary) 15



(J. Ellis SUSYOQ7 plenary)

Possible Nature of NLSP it GDM

 NLSP = next-to-lightest sparticle

 Very long lifetime due to grawtatlonal
decay, e.g.: - |

* Generic possibilities:

* Constrained by astrophysics/cosmology




Very little room for water tank in LHC caverns, BREQREUERVEYTora-CIERD
only 1in forward directions where few staus

Extract Cores from Surrounding Rock?

Use muon system to locate impact point on
cavern wall with uncertainty < Icm

Fix impact angle with accuracy 10

Can this be done before staus decay?
Caveat radioactivity induced by collisions!
2-day technical stop ~ 1/month

Not possible 1f lifetime ~10%s, possible 1f ~106s?

De Roeck, JE, Gianotti, Moortgat, Olive + Pape: hep-ph/050




=

Model Independent Searches

‘@ A global analysis of CDF Run IT data:
L *® Vista:

& CDF Run Il Data
3j Ep.r = 400 GeV E Oiher
= Owearlaid events @ 09
T CDF Run Il Preliminary (927 pb ) | Pythiziyj 1 0.1%
[ | Pythia bj : 4%
., 3000 | Pythia || : 95.9%
= -®
[a k]
I.I=:| L
W >000 . °
(=] - ‘ -
; D e : _
Vista = | O teeeTa, T L
E 1000 L ®eoes Hj
. . Tog
COF Run || Preliminary 327 pb') Evbrien 34 - e |
‘. - S -
- —
D" T R T S T T R T S T i .-f-*‘lm
1 2 3 Fa |
AR(j2,]3)

Vista Final States

* in few cases: apparent difference
between the field's state-of-the-
art showering algorithms and data




SUSY08

Seoul, Korea, 06/16/08 — 06/21/08
http://susy08 kias.re.kr
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SM Higgs Combination : Tevatron combination

T —
40p Tevatron)Run Il Preliminary|

35 Ldt=0.3-1.0 qu’."

------ D& Expected
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3o}
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25—
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s
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1
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Ny W

o BT DG Combination”
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AR . A A i
110 120 130 140 150 160 170 180 190 200
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|

’fﬁ Summer " 06: 1st
D@+CDF combination
with ~ 0.3-1.0 fb-!

-

.

@ Since then: lots of progress
& better sensitivity in all channels
% NN b-tag or selection, ME,..

% equivalent to x2 more luminosity!

@ ex: D@ alone has tighter limits
& X factor of ~ 3 at low mH
& progress faster than L gain

@ New results coming soon & Will be
followed by an updated combination

Amaud Dupermin



Tevatron SM Higgs Sensitivity

/. Though we are not quite there, we know we are missing pieces: )
% Advanced analysis selections (example of improvements
demonstrated in previous slides)
% Missing channels in the combination (WH—-WWW, single/double tag
combinations, ..)
% New channels (taus, H—ZZ, hadronic H->WW, ...) in the pipeline
\_ % Improve systematic uncertainties, New SMT Layer 0 @D@ )

Today with 1fb™ - 5.9 4.2
Lumi =2 fb™ 2 4.2 3.0
b-Tag (Shape + Layer@) 1.5 3.4 3.0
Multivariate Techniques 1.7 2.6 2.3
Improved mass resolution 1.5 2.1 2.3
New Channels 1.3/1.5 1.9 1.9
Reduced systematics 1.2 1.7 1.7

Two Experiments 2 G .2 1D

' Ehy e e { @® mH~115 GeV ] { @ mH~160 GeV

= | — need 3 fb! — need 3 fb1

Amaud Dupernn



Combining the Results

23

Channel Lumi /Technique Final state #chan.
WH-Iv bb 1.7 fb—1 / NN e/u, 1b/2b 2%(2+2)
ZH->Il bb 1.1 fb—1/ NN e/u, 1b/2b 242
ZH->vv bb 0.9 fb—! / Dijet mass | Z->vv, Wk (2b) 2
H>WW* 1.7 fb—1 /NN'’s ee, ey, pp 2%3
WH->WWW* 1fb—1/ 2D LHood ee, ey, up 3

Total of 23 channels combinec

Gregorio Bernardi / LPNHE-Paris

(tau-channel not included yet)



After P5 Updates (2 days ago)

Tevatron Run II Preliminary L=0.9-1.9 fb"
R O T T A B S
15 - s DO Expected (LP-07) i
z e CDF Expected (LP-07)
ey -~ Tevatron Expected (LP;07) ;
2 — DO Expected (Updated Sep-07) ./ |

n

95% C.L. limit o(Higgs) / SM
S
I

<

110 120 130 140 150 160 170 180 190 200
m,(GeV/c™)

With P5 updates, CDF and DO expected limits are the same >180 GeV

Gregorio Bernardi / LPNHE Pais ~ EXPECted combination ~ 1.9 x SM at m, ;=160 GeV



Sensitivity and Projections — M, = 115 GeV E

e Since 2005, our analysis sensitivity has imlprnved by a factor of 1.7
beyond improvement expected from sqrt(luminosity)

— Acceptance/kin. phase space

— Asymmetric tagging for double b-tags

— b-tagging improvements (NN b-tagging)

— Triggers "OR"ing

— improved statistical techniques

— event NN discriminant

- for channel with largest effort applied (WH) factor was 2.1

» For 2010, we estimate that we will gain an additional factor of 2.0
beyond improvement expected from sqrt(luminosity)

— update ZH »vvbb with Neural Net
— add single-b-tag channel to ZHvvbb
— include forward electrons in WH
— include 3-jet sample in WH
— b-tagging improvements
« Layer 0 (~8% per tag efficiency increase)
» add semileptonic b-tags (~5%b per tag efficiency increase)
— Di-jet mass resolution (18% to 15% in o(m)/m)
— increased lepton efficiency (10% per lepton)

— improved/additional multivariate techniques (~20% in sensitivity)
Gregorio Bernardi / LPNHE-Paris



Neutral MSSM Higgs: di-tau SUSY nggs Decays

f' CDF: T cone size select.

100
¢ TeTlhad: TuThad: Tety :

’ & ’ @ D@: t NN selection 1u§
5 _ $ T Thad yh
9 . <T T, >evy, T, uv,y, 1
QZ:b _ 00 —> had v 0.1;-

Tim Scanlon's talk

: A—TT ]
- P |
M other EW, tt
Tl jet fake

q.——;*-m,,-ﬁﬂGer

Ilya Kravchenko's talk

excess
mgmﬁcance 2G)

b= +200 GeV, M, = 200 Gev, m, = 0EM,,_ 0 50 1'[“.'! 1 5U 200 250 300
M. =1Teb =B M, (n™=) M_.=2TeV X =0 [no-mixng) MNo- mixinﬂ- ]-J- =0
100 Myig (GeV)
. a0 o
sof Myis = \/ PH + PT + Pr)?
70 1 D Preliminary, 1.0 fb'
= oo > =T
8 nomixing 4 50 107 moco
m,T“’ o Bl E g

«, EEW—Tv
.‘-l-‘ W sl T
i

COFRunil 1fb1 | 40 D Preliminary, 1.0 fb™
"nomiing  |MSSMO-trSearch 1 30 preliability of Gipe,

Preliminary 10E
¢ fz for tan p>50 ? E
UD 100 120 140 160 180 200 0O 100 120 140 160 180 200 [ |
m, (GeVic?) M, (Gev) 'f
- ] - I i i i i .
(D no mixing and m, ™ benchmark scenario s —a )
| @ 90<mA<200, tan p>50 GeV excluded Visible Mass (GeV)

Arnaud Duperrin 26




. . . (K. Jakobs plenary)
What is new on LHC Hiqgs studies ?

» Many studies have meanwhile been performed using

detailed GEANT simulations of the detectors
- Physics Performance Technical Design Report
from the CMS collaboration
- ATLAS CSC (Computing System Challenge) notes in
preparation, to be released towards the end of 2007

* New (N)NLO Monte Carlos (also for backgrounds)
- MCFM Monte Carlo, J. Campbell and K. Ellis, http://mcfm.fnal.gov
- MC@NLO Monte Carlo, S.Frixione and B. Webber, wwwweb.phy.cam.ar.uk/theory/

| Physics Performances

- T. Figy, C. Oleari and D. Zeppenfeld, Phys. Rev. D68, 073005 (2003) T
- E.L.Berger and J. Campbell, Phys. Rev. D70, 073011 (2004)
- C. Anastasiou, K. Melnikov and F. Petriello, hep-ph/0409088 and hep-ph/0501130 CERN / LHCC 2006-021

* New approaches to match parton showers and matrix elements
- ALPGEN Monte Carlo + MLM matching, M. Mangano et al.
- SHERPA Monte Carlo, F. Krauss et al.

Tevatron data are extremely valuable for validation, work has started

* More detailed, better understood reconstruction methods
(partially based on test beam results,...)

* Further studies of new Higgs boson scenarios
(Various MSSM benchmark scenarios, CP-violating scenarios, Invisible Higgs boson decays,.....)



LHC discovery potential for 30 fb-'

2003 ® - ———— 2006
o | -1 =
. — e CMS, 30 fb

E [Ldt=30m" " uH (I-IYL bb) 8
= (no K-factors) a °H 5 zZ" S5 41 H=
En ATLAS H > Ww" 5 vy 'E

i 10 2| ® gqH — qq ww? vy o 10 . —

= 4 qgqH — qqre — L !F\ 4

En qqH — qqZZ — llvv (¢p] - -

EE ® qqH — qqWW — lvjj = \ -1

Total significance o / K faCtOFS InC|Uded
i \ —e— H—yy cuts J
—a— H—=yvy opt
5 | - H—>ZZ -4l -
r —— H-=WW—-=2I2v
i =t qqH, H>WW—shijj| |
—e— qqH, H—>tr—=l+jet
| l——qaH, Hw
‘ | 1IOO 200 300 400 500600
1 2 ' ; : : —
10 10 2
o e M, (GeV/c?)

- Full mass range can already be covered after a few years at low luminosity
» Several channels available over a large range of masses
Vector boson fusion channels play an important role at low mass !

Important changes w.r.t. previous studies:
*H—-yy sensitivity of ATLAS and CMS comparable
* ttHc—ut8ab disappeared in CMS study (updated (ME) background estimates, singlepsiididnsAuhbAS)




s
. N
By typically peaked ~ 2 : \
B | .
Staus with By < 1 leave central tracker e e -
after next beam crossing et
Staus with By < % trapped inside calorimeter
Staus with Py < ' stopped within 10m T
Model € § |k 5 . ¥ S
Number of particles with S50 T T |- ' b gamma, o°2
By <2 0,25 [ [Ty e
Range in C (em) 60 | 136 | 129 | |Z |k " o
Range in Fe (cin) 29 65 61 CLb
Number of particles with | 7700 | 100 00 3
R 5 .-'rﬂf <. U'r' r |*::§
s e il Range in C (em) GO0 | 1360 | 1290
e il _ Range in Fe (cm) 200 | 650 61O | o)
De Roeck, JE, Gianotti, Moortgat, Olive + Pape: hep-ph/05081! -«:.F'F




Mw : CDF Result
COF ll preliminary L=200pb’ N CDF Il preliminary 200 pb'1
m, Uncertainty [MeV] Electrons Muons Common & | h
Lepton Scale 30 17 17 e I AT
Lepton Resolution 2] 3 0 = - iy i
Recoil Scale 9 9 g & 1000 4 by
Recoil Resolution 7 7 7 i e N M
u, Efficiency 3 1 0 L & !
Lepton Removal 8 5 5 - F‘F tﬂi
Backgrounds 8 9 0 0 M= (80349 = 54,,) MeV o
pr(W) 3 3 3 I vidof = 59 / 48 "\
PDF 11 11 11 e,
QED 11 12 11 I
Total 27 26 % 70 0 20 .:,-,.1}?':'
¢ [ R4 o ;
= T —
Total g t '1,{:'+'+:F'h‘..+
S 1s00 &
— g0 #' Y
M, =80413 = 48 MeV ¢ | & Y
. . 1000 ;“F +}L1 e
the best single-experiment result, "} |
[now statistically limited |4 = (80453 a8, Mev
irr +*/dof = 86 / 48 Y
=3 '-'“1-'-_‘_.-.-
Submitted to PRL hep-ex/0707.0085 % r'n % M o coit®

SUSYOT Karlsruhe, July 28th 2007

Sandra Leone INFN Pisa
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= CDF has most precise single experiment measurements

of the W boson mass and width.

CDF Run |
80433+ 79
Run | &
b@ 80483 + 84
DELPHI
80336 + 67
L3 ——
80270 + 55
OPAL ——
80416 + 53
ALEPH ——
80440 + 51
CDF Run Il (prel.) ——
80413 + 48
World Average 2007 -
80398 + 25
| ] | | |
RO100 ao200 20300 zmlmn A0S0 Bo&Dn
W Boson Mass {HEV-'E!]

Reduces uncertainty on world
average by 15%:

29 — 25 MeV

[MeV]
2231+£172 L DE(RUM-1) oo
2050 £ 130 & CDF (RUN-1] oo
2011+ 142 L D2 (RUN-2)°  soou’
2032 + T1 —— CDF (RUN-2)* 2500
2036 + 63 —l— CDF {RUN-1,2) 0ot
2040 + 57 —T TEVATRON"
2196 £ 84 —— LEP-2*
2085+ 47 M Warld Awv
yeidf = 3.3/5 * . Freliminary
e o e e b by byl
18 19 2 21 22 23 24 15
[, [GeV]

Reduces uncertainty on world
average by 22%

60 —» 47 MeV

SUSYO7 Karlsruhe, July 28th 2007

Sandra Leone INFN Pisa
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e d Summary of top mass measurements s *

Tevatron Results ("Preliminary)

L
e 4 168.4+12.3+ 3.6
COF-l di
Pl 1674103+ 4.9
To-Il
kEptan
st 1725+ 5.8+ 586
COF- dilep
amion
f=roa pe' | 1845+ 3.9+3.9
COFl heplon
st 176.1¢ 5.1+ 5.3
Do
laplon=
fim igs,un'fls 1321 +36+39
ot 0 183.9+ 157 + 56
(L= E25 pbe } 13.9

DR teplonijele 1709+ 1.6+ 2.0
—m

L= 540 ok}

D011 lsphes . ;
s o 17056+ 1.8+ 2.0
©
OF-l all-jets
Pt 1?1:1 2.8+32
o B 186.0+10.0+ 5.7
i

[WE (W In Tevatron Combination

?

J

st 170.9+ 1.1+ 1.5

istar ] 2 (spst)

sl = o 2

180 180 170 180 190 200
Top Guark Mass {(GeWic™)

7

i The top quark mass is known
- with a precision that was
020 thought unreachable at the
- £33 Tevatron only a few years

- ii

O iy
| i
[= Gy HET ]
IN Bt s

. ago:

= AM/M ~ 1.1%
of the order of the top natural width

=>be careful in interpreting the meaning of the
measurement

=> both exp.s are addressing a number of
effects that, too small to have an impact in the
first measurements, can now become important.

=> reconsider which theoretical aspects are
relevant, at the 1 GeV level, and whether they
are sufficiently well under control.

SUSYO07 Karlsruhe, July 28th 2007

Sandra Leone INFN Pisa
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All Single Top Results

DG Runll =

CDF Run Il Preliminary

Expected significance: 2.3c

1
1
Decision Trees ! 14 PP
— - '
1
Meural Matwork: CDF ' +16
0.0+ 113'% Matrix Elements* | 44 PP
. | .
1
1
) . ! +1.6
o - Bayesian NNs* | _44 PP
Matrix Element: CDF 1.3 : o
'} . . I .
2.7+ 3 Combination™ 43 PP
:
1
1
I

--——

- -
Likeliheod Funation: CO 03+ 12 Z Sullifan, PROD, 114012 (2004), my,, = 175 GeV
~ %,

. | C L
0 5 10 15
5 : y ; o (PP — th+X, tgb+X) [pb]

Single Top Production Cross Section (pb)

First direct limit on V,.: D@ Combination: 3.60
0.68 < |V, | < 1 at 95%CL

SUSYOY Karlsruhe, July 28th 2007 Sandra Leone INFN Pisa
34
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In its 1994-95, 2000 flights, the

HEAT balloon-based cosmic ray - SUSY companent - HEAT 54495
detector observed an excess of T DRy o

_.
=
1
i
T

posifrons relative to electrons in
the 7-30 GeV range

*Measurements from AMS-01 ad
some support ——
(see talk by Jan Olzem) s

ﬁﬂ_{ﬂl_'lﬂ‘.l':l— 16.Bx 10 ™
M-0.720, B, -L16.%
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i
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[
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]
2
[

wi=1.38daf

Combined statistical significance SR
of several (4-35) sigma, neglecting positron enorsy (Gov)
(likely important, but difficult to

evaluate) systematic uncertainties




Strengths:
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1t to data can be easily Improved St e
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Weaknesses:

fraction e*/[eg*+e

*Messy astrophysics

~a=ilran

Requires annihilation boost of ~50
or more (possible, but unlikely), or
non-thermal dark matter production

Prospects:

-PAMELA data (August?) should
clearly confirm or refute this signal,
and measure the spectrum up to

Z0 Ao B0 WO 100

much higher energies B (GeV)




Dan Hooper - Indirect Searches
For Particle Dark Matter



511 keV Emission from the
Galactic Bulge

Dan Hooper - Indirect Searches
For Particle Dark Matter



(Boehm, Hooper, Silk, Casse, Paul, PRL,
astro-ph/0309686)

Dan Hooper - indirect Searches
For Particle Dark Matter



511 keV Emission and
MeV Dark Matter

Dan Hooper - indirect Searches
For FParticle Dark Matter



*EGRET observed an excess of
gamma rays above 1 GeV,
compared to the the most simple
galactic cosmic ray models

*Coud be the product of a
~50-100 GeV WIMP

E®* flux [GeV em™ g'sr )

= EGRET
background




*The same dark matter annihilation “Fezon Towgiide] Lawde [l Descrpton

330-30 0-5 Inner Galamy

spectrum can fit the shape of the GeV I N
excess in all regions of the sky o e Hith longtude

0-360 b Galactc Poles

*To normalize the intensity
region, however,
departure from

simple halo profile
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«De Boer, et al. introduce
two rings of dark matter
near the galactic plane at
4 and 14 kpc from galactic
center (8x10'° M, tid s
disrupted dwarf galaxyjitss e

B * s [ e a1
B e 3 e ¥ 0 ")

motivated by rotation ¢




*With a standard treatment
of cosmic ray diffusion, far
too many antiprotons are
produced In this scenario

* To reconcile, anisotropic
diffusion, strong
convection away

from (and outside of) the
disk and local spatial
variations are required

(see talk by
Iris Gebauer)
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Solar modulation: G100 MY

M_= 50.1 GeV




Strengths:

*Consistent with a neutralino or
other EW-scale WIMP

«Similar spectral shape over sky
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Weaknesses:

*Non-standard dark matter
distribution is needed (two ring

«Conflict with antiprotons unless
non-standard comic ray diffusion is invoked

*The GeV excess can plausbily be reduced or eliminated
without dark matter by modifying the diffusion model

Prospects: GLAST will clear up these questions considerably




EGRET has also detected a diffuse, extragalactic gamma ray
signal, which becomes more intense above 1 GeV

|ntegrated signal from dark matter annihilations throughout the
universe could produce a potentially observable signal

Stecker & Salimon
Dlazar Madel
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Intensity depends critically on
dark matter distribution -
cuspy halos and substructure
are required

The EGRET extragalactic
diffuse spectrum can be fit
annihilations from a ~500

neutralino (or other WIMP)
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Strengths:

«Consistent with a (somewhat heavy) neutralino or other WIMP
Weaknesses:

Swecker & Salamon
Darar Mad=]
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*Not a particularly distinctive signal
- could easily be astrophysical
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High annihilation rate needed;
either large degree of very cusped
substructure, or a non-thermal
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«Signal from our galactic center
would have been seen, unless cusp
Is removed by tidal effects

Prospects: GLAST will clearly resolve




‘WWhen known foregrounds are subtracted
from the WMAP data, a residual around
the Galactic Center remains in all five
HEC I ER A ERRES

Approximate spherical symmetry, 20-
30° angular extension

|nitially interpreted as thermal
bremsstrahlung (free-free emission) from
hot gas, but now ruled out by the lack of
corresponding X-ray line

*Possible synchrotron emission from
dark matter annihilation products (ete")




*Electrons/positrons produced In Magnetic lines of force
dark matter annihilations will emit
synchrotron photons as they
propagate through the galactic
magnetic fields

*For weak-scale dark matter, the
synchrotron radiation falls within
the frequency range of WMAP and
other CMB experiments




1) Angular distribution of the haze
matches that found for a cusped

halo profile, with p oo R1-2
2) Electron/positron spectrum
from ~100 GeV to multi-TeV
WIMP annihilations is consistent
with haze spectrum

3) For 100-1000 GeV WIMP, the
annihilation cross section NIy
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to produce the measured IjFg2*

of the haze is within a fact
2-3 of the value needed to generate the density of dark

matter thermally (no boost factors are required)




Strengths:

*Data Is best fit to a standard electroweak scale,
thermally produced WIMP (neutralino, etc.)

*No exotic astrophysics is required - standard
cusped halo profile, reasonable magnetic fields,
no boost factors, etc.)

Weaknesses:

*Not a particularly distinctive signal - it is hard to
rule out all astrophysical possibilities completely

Prospects:

*PLANCK should strongly confirm (or refute) the
presence of the WMAP haze

*GLAST should be capable of detecting gamma
rays from the galactic center in this scenario
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