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What is DMM?

« DMM is a KKLI-like mirage mediation scenario with
an additional gauge mediation step at an
intermediate scale, giving us all three mediation
mechanisms operating concurrently.

« N GUT multiplets of vector-like messengers are
coupled to some field X that gets a scalar and
SUSY-breaking vev and is stabilized radiatively or
via higher-dimensional contributions.

L.L Everett, I-W Kim, P. Ouyang, and K. M. Zurek, arXiv:0804.0592
L.L Everett, [-W Kim, P. Ouyang, and K. M. Zurek, arXiv:0806.2330



What is DMM?
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L.L Everett, I-W Kim, P. Ouyang, and K. M. Zurek, arXiv:0804.0592
L.L Everett, [-W Kim, P. Ouyang, and K. M. Zurek, arXiv:0806.2330



The DMM Parameters and

Soft Masses

DMM has 9 parameters:
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Messenger Scale
Corrections

The messenger scale corrections are
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The addition of messengers can lead to large corrections



The Mirage Scale

In mirage mediation there’s a "mirage scale” where the
guaginos and soft scalar masses unity.

In deflected mirage there are large threshold effects and a
similar story, but only the gauginos unity.
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DMM versus Mirage
Mediation
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DMM versus Mirage
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DMM versus Mirage
Mediation
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DMM versus Mirage

Mediation
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DMM versus Mirage
Mediation

5000 . . . 0.14
Electroweak Scale
{0.12
[ Lighter LSPs
{0.10
3000 |- g 0
5 ! ? |
E
A
0.06
8 2000 \
<
= 3 I\ : . I
- [ ] .
1000 -
{0.02
0 i ' I S N 0.00
N1 g g_N]_NQ_Nl Cl Cl—Nl 3] tl—Nl T1 7:1—N1 Qh2

Relic Abundance

My = 2900 GeV, a,, = 1.8, (N, np) = (0,0),tan 3 =9
ag € [—1,1], log;g Mpmess = [5,14], N € [1, 5]



DMM versus Mirage
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DMM versus Mirage
Mediation
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DMM versus Mirage
Mediation
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DMM versus Mirage

Mediation
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Methods and Bounds

e \We use a modified version of SoftSUSY 3.3.9 to run the soft
masses from the GUT scale

e Of our points we require a
* Neutralino LSP
 Higgs mass, between 123 and 127 GeV
* Relic density, less than 0.128 calculated by micrOMEGASs

* A Chargino above the LEP limit

e BR(BY — putp)=3213 %107



Parameter Space

* Qur dataset has 6.1 million points in the parameter
space: My € 1000, 5000] GeV
Q€ 10, 2]
tan 8 € [5, 50]
(nam,nm) € (0,0.5,1)
signp = +1
ag € [—1,1]
Mpess

0810 GeV
N € [1,5]

e Of these, 3 million have a neutralino LSP and 390
thousand pass our cuts

€ |5, 14]
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Parameter Space

30000 : : , ,
 (0x)
 (1/2,%)

20000 1  (1x) |

20000 + _

3
-
=
A
.
S 15000 | i
o
£
=)
Z
10000 - -
2000 + -
0 =SSN .
0 2000 4000 000 8000 10000

Gluino mass [Gev]



Parameter Space
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Parameter Space
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Parameter Space
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Example Spectra
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Example Spectra
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Example Spectra
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WIMP-Nucleon cross section [em?]
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WIMP-Nucleon cross section [em?]
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WIMP-Proton cross section [em?]
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Number of events [ton-year]
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Conclusions

DMM s an interesting and potentially viable model
incorporating, and interpolating between, three
mediation mechanisms

Many different types of spectra accessible

Much of the parameter space can be explored at
LHCA13

Direct detection will begin to cut into the parameter
space soon



