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MOTIVATION

» Does the MSSM
theoretically allows the

TeV y-rays data from Fits to the data require: _

the Galactic Center required (m,,<ov>)?
(Cangaroo/HESS) 1) Large DM particle

can be interpreted as masses m, > How large can m,

be, for therm. produced
2) Large cross Y'S?

sections <ov> > |s there a theoretical
upper bound on <ov>,(m, )?

(multi-)TeV Dark
Matter annihilation
products (*)




STRATEGY & OUTLINE

ACT preferred Non-perturbative | I EW resonances

(m,,<ov>,) range EW effects I in the ACT range
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MSUGRA J| minimalext. (1) | _ __ »| Theoretical upper |
mAMSB Non-univ Higgs m. | bound on <ov>((m, ) I
minimal ext. (2)
e _ : — e o - — — —
Non-univ Gauginos ol Thermally produced y’s |
y I | can have mxi>100 TeV |
Gluino T -===

coannihilations
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FIT TO A.C.T. DATA: A SNAPSHOT
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FIT TO A.C.T. DATA (cntd)

( A
05<m <23 TeV Cangaroo

"HARD SPECTRUM’ (e.g. W*W") -
€0 WW) g6<m <62Tev  HESS

> 90%C.L.
05<m <4.2TeV Cangaroo

146<m, <115TeV HESS

“SOFT SPECTRUM’ (e.g. bb) <

s
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[ NFW <
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<ov>,= 2.3x10-26 cm3s' HESS

-
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MAXIMAL NEUTRALINO MASS: mSUGRA

MSUGRA regions giving a low enough Neutralino relic density:

STAU A-POLE HB/FP
COANN. FUNNEL REGION
LOW My Large m,
M, ~Mga, m,~m,/2 u~m,
Largest Set u<<m,
Neutralino Tur_1e Tur_1e large M, , +
Masses M, =Mstay M, =m,/2 very large m,




MAXIMAL NEUTRALINO MASS: mSUGRA (cntd)
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MAXIMAL NEUTRALINO MASS: W-inos & H-iggsinos

HIGGSINOS: w<<my;m, (MSUGRA HB/FP Region)

WINOS: m, << my, u (mMAMSB model)

including charginos & next-to-lightest neutralino coannihilations...

r

(m )Y HIGGSINOS: ¢,~0.10  y,~1.89-1.92
C

_ WINOS: 0.022 <c,,<0.026 Yw~1.91

r

m,<1.2TeV MAX mSUGRA
Maximal WMAP-compatible Masses: <
m, < 2.5 TeV MAX mAMSB
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THE (m,,<ov>,) PLANE: mSUGRA & mAMSB
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MINIMAL EXTENSIONS (1):

e.g., in mSUGRA: ...in general, with NUHM,

2 2 >
My, My # M, (de My ) ' g (mA9 M)

Maximal <ov>, correspond to resonant neutralino pair-annihilations

X
A ocZg-Zh

maximal A-resonance effect:

Explore NUHM extensions of mnSUGRA & mAMSB




MINIMAL EXTENSIONS (1):

mSUGRA with non-universal Higgs masses (NUHM2) mAMSB with non-universal Higgs masses
M u2=1 1 TeV, m°=25 TeV, A=0, tan=40, mbp= 178 GeV:; 4.5<mx<5.2 TeV m, ,2=46(X) TeV, m0=25 TeV, tanB=40, rnwp=l78 GeV: ll.5<mx<12.1 TeV
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AN UPPER LIMIT ON <gv>o(m,)
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A CAVEAT?: NON-PERTURBATIVE EW EFFECTS
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...nence, when a,m, =zmy
a non-perturbative
resummation is needed!

Resonances from

neutralino-chargino bound
states enhance <ov>,




MINIMAL EXTENSIONS (2):
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GLUINO COANNIHILATIONS AND ULTRAHEAVY y's
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CONCLUSIONS

1. mSUGRA/mAMSB Neutralinos are unift to explain ACT data

2. Minimal extensions (non-universal Higgs masses) work well, and

[ +m,_ up to 5 TeV (MSUGRA) and m, up to 12 TeV (mAMSB)
give § e« superheavy neutralinos detectable at ton-sized direct det. experiments
_ * maximal <ov>,

22
m
3. In the MSSM <av> <1072 —%—| cm3s-1
0 1TeV

4. Possible caveat: non-perturbative EW enhancements
(occurring in the “"good” m, range for ACT data)

5. Thermally produced Neutralinos can have m,>>100 TeV
if coannihilating with (non-perturbatively self-interacting) Gluinos







BACKUPS



v'the Qxh2 constraint
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GLUINO CO-ANNIHILATIONS: ROLE OF NP EFFECTS
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