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Dark Matter Introduction

)

* CMB, Bullet Clusters, Galactic Rotational Curve,...
evidence in various scales.
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* Interaction weak to escape experimental searches
but not too weaker to over produce DM relic

* Invisible, Chargeless |

* BSM fermlon, R;:::E::\L?irect detection

scalar...

Indirect detection
Relic -

& Collider



Dark Matter Searches
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SM + Fermionic DM + Scalar Y
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© Effective  YY(AX + XN )x + Y F(M +iMA°) f
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Plot m,v.s. my with Right Relic
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Similar plots for SP, PS and PP cases




x-N Scattering Direct Detection
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Relic+Direct Detections Results

SS, A=)
6.0
50+
2 40t
[P}
= 3.0}
>~ et
= 20t ',v”
1'0_ ""llff
) T
0 05101520 25
my(TeV)
SP, AX=\/
6.0
5.0+
S 40}
= 30}
> ,o"
< 20} P
1.0_ "',oooo
o
0 051015 20 25

m,(TeV)

my(TeV)

my(TeV)

SS, 20A¥=A7
6.0
50!
40!
30|
20} e
1.0} /,//
0005 10 15 20 25
my(TeV)
SP, 20A¥=0'
6.0
50!
40!
30|
20| e
1.0} /,/"'
%05 10 15 20 2.5
m, (TeV)

SS, AM=100\'

6.0
50¢
S 40¢
(D)
= 30}
S ,—"
= 20t ',4"
1'0_ ""llf
o
0 0510152025
m,(TeV)
SP, A¥=10017
6.0
50¢
; 40+t
= 30}
>
< 20t
1.0} ",f’
O . n n N
0O 0510152025
m,(TeV)

18-24 July 2013

(info@eps-hep2013.eu )

[
-—
o
N
o
w
I

E
[]
£
x
)
2
(7]
ﬂ

&




DM in Mono-jet + Missing E ;.

3.eu)

Invisible Y
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For light DMs

q g X
ﬁ‘< SMBGpp—=2jZ2jvvV
q X

ALTAS 1202.0158 MadGraph5
VeryHighPT: 7TeV, 1fb-1  missing E;> 300GeV
0,; < 0.045pb




Dijet Resonances Search for Y

visible
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Other Constraints

* Indirect detection: No constraint on SS and SP cases due
to v? suppression, but mx < 30 GeV of PS and PP cases is
disfavored by Fermi-LAT.

)
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* Di-photon search: This loop effect is too small in our
uniform coupling case.

* Yisfatwhen 1,1, >1=T, >m,

* Narrow width 1,4, <03=T, <0.lm,
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Conclusions

)

Fermionic DM couple universally to the SM quarks through
scalar particle Y with scalar or pseudo-scalar coupling.
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Viable mass domain (m,, my) is small for SS, SP cases but is
large for PS, and PP cases.

Direct detection favors DM pseudo-scalar coupling case due
to velocity suppression.

* Mono-jet further constrain PS and PP further. Di-jet further
constrain all cases.

* DM may be near if Y found.




( nerg1ozday-sda@oyul )
€10z AInr vzZ-81L

wioyyo0ls Hejs
€102 d3H

Thank you very much.



Di-Jet Visible Y Search

SEARCHES FOR DIJET RESONANCES AT HADRON COLLIDERS arXiv: 1110.5302
ROBERT M. HARRIS (Fermilab) and KONSTANTINOS KOUSOURIS(CERN)
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Y width

1
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Narrow width




x-N Elastic Cross-section
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