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Both ATLAS and CMS see diphoton excess
ATLAS 4.5 0at 126.5 GeV, R =1.9+0.5 atias, pie716,1-292012

CMS 4.10 at 125 GeV, RW =1.56+0.43 cms, PLB716,30-61,(2012)

Fermi LAT data seems to have a line spectral feature at

E _ 130 Gev C. Weniger, arXiv:1204.2797, 3.30
Y T. Bringmann et al., arXiv:1203.1312, 3.1o

If interpreted in terms of DM particles annihilating to a
photon pair, the observation would imply

Moy 0130 GeV,<ov> 010 cm’s™

Fermi LAT collaboration detected no spectral lines from 7 to
200 GeV, and sets an upper limit, Fermi LAT, arxiv:1205.2739

<ov> < 1.4x10% cm®s™ for E, =130 GeV
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The upper limits on the charged channels from the continuum
spectrum:

<OV > 0y < O(few) x10™*cm’s™

M. Ackermann et al.,
PRL107,241302,(2011)

To generate to the observed relic density, A. Geringer-Sameth et al,

PRL107,241303,(2011)
<oV >l 3x10%®cm3s™

DM 2
SOV Pwee ) [ ) 10
<oV >7/7/ T

DM

The charged particle mass should be larger than DM.



H|g g S tri p let mode| W.Konetschny et al., PLB70, 433 (1977);
J. Schechter et al. PRD 22, 2227 (1980);

Tri plet and dOU blet fields: T. P. Cheng, L.F. Li, PRD22, 2860 (1980).
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Scalar potential:

.-f\
V' = _-Ir“g}{I)T{]l‘ + 1((13“["‘}2 + JJETF(ATA) + x\l(([}T([})TF(ATA)

+ No(TrATAY 4 \Tr(ATAP + N OTAATD + (DT imATR) + hoc].
Vacuum expectation values:

1 0 1 0 0
M= () AR ( o) Ry = 13+ 40 A~ (246 GeV)?

Physical Higgs boson: h H A H + H ++
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For Vi:

p=m; [ m:cos” @, [11 leads to the bound,
v, <8 GeV

For v, <107 GeV, H™ — I"I* is the dominant decay mode,
CMS presents the bound, m ... > 383 GeV

CMS, arXiv:1207.2666

Forv, >107*GeV,
H* ->W*W= and H* — H*W * are the dominant decay modes,

mHii could be much |ight A. G. Akeroyd et al., PRD72, 035011 (2005).

v, =0.1 GeV Is fixed



For V, is very small:

CP-even sector mixing angle:

Charged Higgs sector mixing angle: SIn 3

mi; o~ ﬂigl%—(?;l4—5%?)y§
m2 ~ M2 + (/\21 };) b2
m?{i = M3 + (}\2 }_14 Jv3
nféii — 2 —+—A2wf.
m,=m,=m_.. =

sina [ 2v, /v,
' \/zvt/vd

— from doublet field

—+ 3(/\2 —+ /‘\3)11&2q

-
+ (A2 + Az)of,
from
+ (As + V2X3)02, | triplet field
_/
m. . for 4, =0
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h is taken as the SM-like Higgs boson, m, =125 GeV

H G Jrdd Juw+w-
h Co/Car Ca/Car te(cq Vg + 25, 1) /(28w mw)
H\ —Sq/Cp —Sq/Car —e(8qvg = 2¢,vp) /(28w My )
gh H++H-—- — —{2)\2?«’t«3a + /\1'1-’@'0&} ~ —A1vg.
1
Jn HYH- = 2{{41}(/\2 + )\3)6%; + Q-K,rt)\lséf — \/5)\42;(16:5:35:}5&
+{A -z:dsgf + (2M\; + )\4)%’(}36%: + (4p — \/5)\4-3,?15)0.3;.5-51'}cﬂ}
PN
~ —(A1+ 5 JUd

T suppression
90 H+H- = 9roH+H- [C& —7 —Sa, Sa —7 Ca]
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Introducing a scalar dark matter S
A discrete symmetry : S — —S

| m2
Lo =—-0"S0,5 — 085 "LaTdpss — wyTr(ATA)SS — 2254
> > > 4
1

= (m; + > V2 + i,V )2 =130 GeV

K, determines the couplings hhSS, hSS

kzdetermines the couplings H™"H ™SS, H"HSS, HHSS, HSS

HSS is suppressed by V,



DM relic density
SS >HH, AAH"H " ,H*H™ are forbidden for these scalar

masses are much larger than S.

The dominant annihilation processes:
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Spin independent cross section between S and nucleon

The dominant processes:
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Gamma-ray line fromSS — yy

The dominant processes:

IR N PR
) S N ;7
R OxC e
S 7 a H\i\;(ﬂff) Y I - Hii(H;"j“ W\/ ;
a*Ks Yoo 2, 2 2
L OV > GGy 2, 3??15 AE(tgss) + E(tge)| = o EmsE(THﬁ)

E(r)=1—7[sin ' (1/y/T)]*



m5=1306ev

1
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The numbers on the cures denote <oV >g_  /1.0x10* cm’s™
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Gamma-ray line from SS — 3/

2~ 2(cot20p )* (1 — —5 )2 = 0.76
< OV 88—y | dmyg’
m2
Ey:ms— L _[1114 GeV
4m,

The current Fermi LAT upper limit:

<OV >g , ,<2.6x10 cm’s™ for E, =110 GeV



: : A. Arhrib et al., arXiv:1112.5453;
L H C d | p h oton H | g g S rate A. G. Akeroyd et al., arXiv:1206.0535;

L. Wang, X.-F. Han, arXiv:1206.1673

h—>HH,AAH"H ,H"H  are forbidden for the scalar masses
are larger than h

Compared to SM, only h — yy are corrected for the model

a*mj

[(h—y) = = Fi(mw) + Z NeQiFua(ry) + 9, Folme ) +4g, o, Fo(mrs+)

2567302

no_ Brih —~y)  T(h— )
Ty = BJ‘UF . F}F})Sﬂ-f o FUF‘ . ,},})54&.‘{

4,= 01s fixed, -3 < 4, <10 is allowd via tunning 4, and 4,
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Conclusions

1. We add a scalar to Higgs triplet model, which can be
as a candidate of dark matter.

2. This model can satisfy the constraint from the WMAP 7-
year result and Xenonl100 data, and give a valid explanation
for the claimed 130 GeV gamma-ray line signal and excess

of LHC diphoton signal.

Thanks /
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' T
<ov>=a+b<v?>+4+0(<v! >) ~a+6b—
ms
o 1 0.0389‘}’}‘1?3?}15 < TU >
e 1/2_1/2
G« Ty
1.07 x 109 T 1

Oh? ~

Myt \/Gx (a+3b/xs)

Oparh? = 0.1123 4+ 0.0035.
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M)

: [fp(ﬂ-)f ?

T0g =
e A (ms + irn.p(ﬂ,))

where

p(n) _ p(n) o T'p(n) My(n)
= a C .
f Z I, Csq My QTfT Z & Mg

[}':T{-,d,S g=c, b {

with Cg, = = [34]

20000, 20026, fP 20118, £~ 0.836,
fr) =000, ) 20086 fiV~0.018, )~ 0.832.



T(h—vy) == 5 (Filmw) +Zi\’}fﬁ2§F1/9(TfJ +9, FolTa) +4g, 4, Folm+s)

4y n%v 4y H-Jgr 4 n.EH L 4??% I

THt: —
ms

- YhHttH-——.

with

where ng =14+ 1 — 7.
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. 1 + 247

=1+0p = .
S g

p(= 7'!f%r/3'.f% cOs> w ) T =va/v

For v, < 107 GeV, H** — (*(* is the dominant decay mode of H**. Assuming
Br(H** — (£(*) = 1, CMS presents the low bound 383 GeV on my++ from the searches

for H¥* — (¥(* via qf — H**H¥F and ¢§ — H**H7 production processes [25]. However,



