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monhochromatic lines from
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Monochromatic line: A smoking gun!
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A monochromatic line: From Theory ?
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It’s quite difficult to obtain it in MSSM, and generically in SUSY ‘
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- models (suppressed with respect to annihilation in fermlons)J
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® |ner’t H|ggs Gustafsson et al.: Phys.Rev.Lett.99,041301(2007)

Profumo et al.: Phys.Rev.D 78(2008),023507
e SUSY K.Choi et al.: JCAP 1003(2010)028
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® Trilinear Vector Couplings with a Z
E.Dudas, Y.Mambrini, S.Pokorski, A.R.: JHEP 0908(2009)014

Y.Mambrini: JCAP 0912(2009)005
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® Higgs in space
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Z~ annihilation cross section (cm’s ')
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(excluding Galactic Plane)

Fermi-LAT: arXiv:1205.2739 [hep-ph]

Weniger: arXiv:1204.2797 [hep-ph]
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Selects optimized target regions depending on the profile of the Galactic DM halo

Regd (SOURCE), E, =129.8 GeV
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~ Box-shaped gamma-ray features:
¥ ex) DM DM —VV
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Profumo et al.: arXiv:1204.6047 [astro-ph.HE]
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Ibarra et al.: arXiv:1205.0007 [hep-ph]
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A monochromatic line: From Fermi-LAT data ? (lli-yes)

Tempel et al.: arXiv:1205.1045 [hep-ph]
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130 GeV peak significance: 3.2c
I=-10, b=0: r=3deg

130 GeV peak significance: 3.6c
Weniger (2012): Reg3

130 GeV peak significance: 4.5¢
Central region (/=-1.0, b=-0.7): r=3deg
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Not a “bubble”-effect:
Other astrophysical objects

or lines from
DM sub-halos?

130 GeV relative signal intensity [o]
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Observed events
Background

2.6 power-law

2DM -> vy (130 GeV)

100 130
E[GeV]

But again...
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Boyarsky et al.:

Tempel et al.: arXiv:1205.1045 [hep-ph]
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® Cross section for relic density:

Observed events
Background

2.6 power-law

V -> 7y (N=Nype)
V -> vy (145 GeV)

100 130 200
E[GeV]

® Cross section into photon+X: (ov),x ~2 x 1

- p———

- ——

Most likely
DM DM— v X .
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arXxiv:1205.4700 [astro-ph.HE]

(ov) ~ 3 x 107 °cm?’s™ ?
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Our model: U(l) and Chern-Simons terms

E.Dudas, Y.Mambrini, S.Pokorski, A.R.: arXiv:1205.1520 [hep-ph]

| ® Extra U(l)

- ® DM candidate charged under it [couples to Z'] |
b ,
- ® SM particles uncharged under U(l) |
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L ® |-loop induced Chern-Simons terms [3 gauge boson couplingsu
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We don’t consider here the case of sizeable kinetic mixing
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Implemented in Micromegas

Alberto Romagnoni Extra U(l) as a source of monochromatic lines from Galactic Center 9



{ e = 145 GeV\
{ My > 2m,, — My

L

1
: (to have: (ov) ~ 3 x 10~ *°cm” S_l)

| - E.Dud‘a-s., Y Mambrif;i, ;:I:okorski, A.R.: JHEP 0908(2009)014
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It seems excluded by Fermi-LAT !
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The two processes can

decouple:

(ov) o< Qg

(OV) 7~y X Q1

M‘MM b AR A e~

‘ m¢:145 GeV X
¢ My < Mz <2my — Mg

b

R

200

Mz (GeV)

Einasto profile
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The two processes decouple:

(ov) < gp

(oV) 7~y X Qg

g,=0.6
o, =0.05

mw=144.5 GeV

M7’ =120 GeV

Einasto profile
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Comments & some theoretical insights

Origin of the Chern-Simons terms:

The broken SM symmetries and the U(l)" are realized in a Stueckelberg phase }

(]
We“”p"DMH(DVHTH — H'D,H) (a1 F), 4 coF.,) a; ~ c;v2 /M?

;

‘M mass of heavy fermions E.Dudas, Y.Mambrini, S.Pokorski, A.R.: JHEP 0908(2009)014
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Other possibilities

After the discussion of Weniger few other models have been proposed:

® Scalar DM and interactions through a virtual extra scalar electrically charged (and
colored under extra symmetry group) Cline: arxiv:1205.2688[hep-ph]

® Right-handed sneutrino DM in MSSM + 2 extra neutrinophilic Higgs fields
discrimineted with a Zosymmetry Choi et al.: arxiv:1205.3276[hep-ph]
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Conclusions & Open Questions

Discussed a tentative evidence for a narrow spectral feature }
at &, ~ 130 GeV, in the FERMI-Lat data and its interpretation in

terms of DM annihilation process

sighature compatible with it, where an extra U(l) gauge
symmetry provides the portal between visible and dark sectors ‘

) and where the key is represented by trilinear vector bosons
couplings

‘ ® Proposed one of the “few” DM models in the market with a

’:( WUD as a source or lllllll:“llllll:l Lum TrolT | € lEI ':ll::'



Formulas backup

| . _ _
Lonin = W{blTr(FXFYFY)—|—2b27'r(FXFWFW)+b3Tr(FYFXFX)

+DHO [i(DVH)T(cleL; + 02}?’2/5 + @,ﬁjli)H +ecc.

+0"D,0x [dl(FYﬁy) + 2do(FW FW) 4 da(FY FX))]

+D,0x D 0x |da(FY FY) + 2d5(FY FV)] |




