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Caudio Kopper's talk

*Neutrino flavor ratio from Source at Earth: (ve:v,:v;)p,=(1:1:1),

p+p—-m K —pu+vy,

> e+ 2v, + Ve

*Neutrino flavor ratio needed for IceCube: (ve: v, :v7); =(0:0.2:0.8)g
v~ —2.5
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@ Track vs Shower event

3 N and CC inerctio ~
" Ver/Ver+ N — (6_,7_)/(e+77+) + N/
v/ + N = uv/o+N

' CC 1interaction:

VM/D,M +N = p” /T + N |



@ Track vs Shower event
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*Mild lack of y neutrino suggested by:

* (C.-Y. Chen, P. Bhupal Dev, and A. Soni
. Mena, S. Palomares-Ruiz, and A. C. Vincent

*However, The event (J2000.0)

* multi-PeV neutrino-induced muon event
» atotal energy of 2.6 £ 0.3 PeV within the instrumented volume of IceCube
* Need astrophysical component or DM-induced charged current (e.g. sneutrino DM)



@ Fermi-LAT Result
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@ The Framework

Dark Matter Part

Lps = l(((%Lgb) (a,uqb) — lm%z =+ ZXaX — My XX — ym@?X
* | § 7 \

)

Kinetic Mass
Terms Terms

Interaction
Term

Interaction between DM and SM
4 I

Lint = igyaXVsX +1 ) _ gy, —afysf

N \ J

Interaction
to DM

Interaction
to SM



@ The Framework
S o o —UV completion models

*MSSM-like model

|7laH1rH2—|—h.c. I *

*Flipped model

€ N
gy, = 9y, = — tan Ssin6/v/2

gy, = —Cotﬁsinﬁ/\/?,
b-)

-

gy, = —tan Bsin0/v/2

gy, = gy, = —cot Bsinf/v/2
b——)

*Vector-like quark model




@ Boosted DM in IceCube
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Boosted DM in IceCube

__Fitting
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@ Boosted DM in IceCube

—Fitting result
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@ Dark Matter Relic Density

Rehc Den31ty

* Non-thermal production mechanisms for PeV DM

e Thermal production for ~(30) GeV DM

|f¢+fx:1 ch/x:fcb/xXQDMl

Annihilation Cross Section

/< > N/ 29ng m mf/'u \/1 / 2
OUrel) ¢ F = — ms
T 21 (4m3 —m3)? + mgl'

4 2 . 2\5/2
gsm, (m ms) 67T
<O-vrel>aa = X X X -

| 241 (2m2 —m2)* m, )

mg = 12GeV  fy 2 0.6  (0v.e1),; = 2.8 x 107%%cm? /s
ma = 80GeV  f, ~ 0.33 (0rel);; = 18 x 107 *cm? /s




@ Constraints
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- Dlrect Detectlon )

- 2 N
do _ mr 1 Iy (QQ)Q N
db, 327 v? (Q2 + mg)2 m?\fm?( N ngNgN W
» Flavor Physics —~

<
MSSMolike * 10GeV tan sinf \/QQngy 0.4

o ~ 30GeV t 0= +/2 < 3.8
(BS_>N+N_] eV tanfBsinf = /2gy,gy,

fipped W \m, ~ 10GeV  sin6 = /2y, g, < 0.4

4 . 4
BR(h — aa) ~ 0.02 (SOgléeV> (er(l)f) < 0.22 only MSSM-like and flipped mode

- LHC constraint

l gy, S 20 | only vector-like model




@ Summary

- IceCube: a peaked shower event contribution around
PeV.

- Fermi-LAT: gamma-ray excess at ~ 2GeV at galactic
center region.

- (J2000.0) event calls for astrophysical component or DM
charged current interaction (e.g. sneutrino SM)

Thank you'



