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Axiom 1: Dark Matter exists

L=Lsy+Lpy
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Axiom 1: Dark Matter exists and interacts with SM
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What we know about DM nature




What we knew suppose about DM nature

Astrophysical signals




But ... anomalies!
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But ... anomalies!

2-6 keV
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But ... anomalies!

2-6 keV
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]
Axiom 3: Data due to DM

at least some of them

Astrophysical sources — maybe
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Implications

e PAMELA / Fermi spectrum = Mpps ~ 100 — 1000 GeV
e ¢' anomalies without p

o PAMELA event rates really high = (gv)P"e*t > (gy)/meeze—out




Implications

e PAMELA / Fermi spectrum = Mpps ~ 100 — 1000 GeV

e anomalies without

PAMELA event rates really high = (ov)P"®*" > (gy)/mecze—out

annihilation into light states
annihilation enhanced

(by Sommerfeld enhancement)

7 of 23



A simple way

SU(3)c @ SU2)r @ U(L)y
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A simple way: a New Symmetry

SUB)c®@SU2), @U(1)y@U (1) pu®...

Loy = Lhy+c8,+L8y

Loy = LE(x) = M, ~ 100 - 1000 GeV
+ £B,,(U) = my ~1GeV
+




A simple way: a New Symmetry

SU3)c®SUR2)L@U(1)yoU(1)py®...

Lsv = Loy +LEy+ LYy

Loy = LE(x) = M, ~ 100 - 1000 GeV
+ £B,,(U) = my ~1GeV
+
+ EhHDM
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An excess of e* without p
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hep-ph[0810.0713] - Arkani-Hamed, Finkbeiner, Slatyer, Weiner
A Theory of Dark matter

hep-ph[0905.0480] - Meade, Papucci, Strumia, Volansky

Dark Matter Interpretations of the e* Excesses after Fermi



http://arxiv.org/abs/0810.0713
http://arxiv.org/abs/0905.0480

Dama modulation signal
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Probing Dark Forces and Light Hidden Sectors at Low-Energy e" e~ Colliders
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http://arxiv.org/abs/0903.3941

Constraints:

From Particle Physics. . . ... From Astrophysics

11 of 23



Constraints:

From Particle Physics. . . ... From Astrophysics

Indirect Detection Direct Detection -
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Predictions are testable: anomalous magnetic moment
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hep-ph[0811.1030] - Pospelov
Secluded U(1) below the weak scale
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http://arxiv.org/abs/0811.1030

Predictions are testable: beam dump

Y
target

hep-ph[0906.5614] - Batell, Pospelov, Ritz
Exploring portals to a hidden sector through fixed targets
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http://arxiv.org/abs/0906.5614

Predictions are testable: beam dump
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http://arxiv.org/abs/0906.5614

Flavour factories: An Ideal Enviroment

e Low energy ~ GeV (0 oc E~2);
e high luminosity (~ 75 ab™! at SuperB);
e clear signatures.
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A useful channel
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ALPHA

/ /. Exact tree level calculation:

BabaYaga

o very well tested generator.

hep-ph[0607181] - Balossini, Carloni Calame, Montagna, Nicrosini, Piccinini
Matching perturbative and Parton Shower corrections to Bhabha process at flavour

factories

hep-ph[9507237v1] - Caravaglios, M. Moretti
An algorithm to compute Born scattering amplitudes without Feynman graphs
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http://arxiv.org/abs/hep-ph/0607181
http://arxiv.org/abs/hep-ph/9507237v1

A MCEG for Light Dark Matter at Leptonic Colliders

o Exact tree level calculation for the process
ete™ = U, Z,v = 1M1 ;
e exact three body kinematics;
e vacuum polarization (hadronic contribution — HADR5N09 from Jegerlehner
— HMNT from Teubner et al.);

e radiative corrections — structure functions of the electron;

e theoretical error O(«) (second order processes).
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A possible signal

— ¢=0.005, My = 0.3 GeV
—  ¢=10.006, My = 0.5 GeV
— €=0.003, My = 0.7 GeV
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e Huge background on e

e Really tiny I' = experimental resolution is a crucial parameter
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Effects of radiative corrections
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Statistical significance
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DA®NE hep-ph[0904.1743] - Reece, Wang
Searching for the light dark gauge boson in GeV-scale experiments
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http://arxiv.org/abs/0904.1743

Statistical significance
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Conclusions

e An hidden U(1) could explain astrophysical anomalies;
e signatures in Particle Physics:

o existing data;

o new data (SuperB, beam dump).
o Useful channels at SuperB:

o putpTy

o Higgs channel;

o W-like channels;

o resonances decays.
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THANK YOU!




e
Width of U boson
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Simulation’s results
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Simulation’s results
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