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UED as an EFFECTIVE THEORY OF RS
Csaki, Heinonen, Hubisz, SCP, Shu (2011)

RS

IR Uv IR

-KK Dark matter with KK-parity

-Big hierarchy with warping

-Rich phenomenology~ bosonic SUSY

-Still UED is an attractive model for the LHC!
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UPSHO©TT

Flacke, SCP, Kong arXiv:1309.7077 to appear in PLB

In NMUED, I/R~O(100)GeV is still okay with Hi2¢

** bulk mass makes KK-fermion heavier, BLT makes gauge boson lighter
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TWo FeV neutrinos
observed by ZLceCube

in 6159 days

[Aartsen et. al. (IceCube) Phys.Rev.Lett. 111 (2013) 021103]

(b) //Er”ie//

1.04 = 0.16PeV 1.14 £ 0.17PeV

~consistent with fully contained simylated particle
showers induced by neutral-current v, of charged-
current v, interactions wi t};i n the LceCube detector.




Number of events

The observational result looks odd .

*RExPpected: 0.082+0.00247) 5

—&— data sum of atmospheric background
E’=36x10" GeVsr'cm?s! seasenes atmospheric u
- == cosmogenic v Yoshida atmospheric v conventional
———— | cosmogenic v Ahlers = === atmospheric v prompt

~Too loW in energy for

-~ GZK

_~-Too high in energy for
atMmospheric nu.

wpshot:
These events cannot be understood
by K aﬂov\/n6 Sources!



A n dd 4 ] ti on,
26 more neutrinos observed in LTeV-250Tey Window,
(cf) background is 10.6+-4.5

‘northern sky
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Skymap: No Significant Clustering ~not from a local source

UBE PRELlMINARY

*All p-values are post strial

t all events
p-value = 80%

Equatorial




Declination (degrees)
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Closer look a4t the DATA

lceCube Preliminary Showers |

. | -
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Properties of observed
newtrinos
- “Continouus” in I-250 Tey
- “Peak” at ~1 Pey
- Consistent With isotropic
distribution
~1:1:1 neutrine flavor

10°

Deposited EM-Equivalent Energy in Detector (TeV)

’ Py, v,

Py, & v
P(v, ¢+ v,) = P(v, > v;) = 0.22, §

= P(v, & v,;) = P(

UV, > U,

_ 056, !

—0.39. §

understandable since
aftfter a long enough
propagation, newtrine
FlaVor info. Wolld
disappear




Declination (degrees)

The “continuum+peak” mey
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imply particle DM!
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Annihilation

[Feldman, Kusenko, Matsumoto, Yanagida]

9
DM

I'Bvents ~ VLywnyon X ( £ ) (0 4V)
MDM

on ~9x1073%*cm? Mpy ~ 1 PeV

with
NN ~ Nce =~ 5 X 10%° /cm?

PDM = O.4G<-3V/cm3,
v~ 107°,

V ~ 1km?
o4 < 4w/ (mAyv?)
[' <1 per few hundred years

(essentially impossible to explain lceCube data)



Decay

[Kohri, SCP, Rott (2013)]

I'Events ~ VLMwnNoN FDM 'pm
MDM
on ~ 9 x 1073*cm? Mpy ~ 2 PeV
NN =~ Nice =~ 5 X 10%° /cm®
ppm =~ 0.4GeV /cm?®,
v ~ 1073, V ~ 1km?°
Lyw =~ 10kpe

M ~ 1.9N, x 10%®sec



Directional information
[Kohri, SCP, Rott (201 3)]

NFW Profile
Decay Annihilation
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Ann vs Decay

[Kohri, SCP, Rott (201 3)]

Amnihilating xx —vi+X(—v+---)
-less than one event/|100 years with PeV DMs
-centered (50% within 25°)

Decaying (preferred)
7 ~ 102872%ec would fit the “peak”
-broadly distributed (50% within 65°)



A simple cqse

We consider a simple decay x — vi+H
and found it can it the observation pretty well!

@ r f -peak by v

L% 1 —— Total events [<ohri: SCRRote] | -continuum by nu from Higgs decay
= . Cascade events

o .| Track events m, = 2PeV
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contributions to CR
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gamma by |CS

[Kohri, SCP, Rott (2013)]|

Preliminary .
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It looks Sqfe in <Tey
regime



Model building

L =yvHn + (n° x) (A;[n ]\;'I ) (Z)
X

we can alfange
SeeSqgW mMechanism + smgll mixing in n & DM
such that DM can decay to neutrine + Hi aggs
With a Suppressed rate
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Summary

@ L/R~O(1O0O)Gey is fine in NMUED
f ramework!

® Fev neutrinos at ZceCuhbe can be
explained by a decaying DM model
based on seesaw + smgll mixing.



