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There i1s sone experinmental (i.e. CoGeNT,
DAMVA, perhaps CRESST) indication of a |ight
WM (i.e. M~ few V).

Li kely to have nothing to do wth Dark
Matter, but the concordance is intriguing.

Here | consider the sinplest nodel that Is
(margi nally) conpatible wth current
experinments, 1 ncluding WAP.

| al so discuss sone of the possible
constrai nts/signatures.



Scal ar singlet nodel (SM+3)
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| ntroduce an ad hoc parity (wth SM dof even)
S - -S

Al so assunme <S>=0

Sis a dark matter candi date wth nass

m* = p? + A Vv

S

Silveira & Zee '85; McDonald '94; Burgess, Pospelov, ter Vel dhuis '00;
Patt, Wl czek ' 06; Barger et al '08;..



Motivation #1: an instance of Higgs portal
(Patt & W czek)

g TIal il <— Higgs e Visible Sector
Sector

e.g. Inert Doublet Model
(Deshpande,Ma;Barbieri,Hall, Ryshkov)
WIMPless scalar (Feng et al;
also Kumar's talk)
SO(10) framework (Kadastik,Kannike,
Raidal)




Motivation #2: a one-to-one correspondence between
anni hilation and el astic scattering

Anni hi | ation Scattering (SI)
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\ Hi ggs- Nucl eus coupling... large

uncertainty (f ~ 0.1-0.6 @ 20)
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VIWAP
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Concordance wth CoGeNT and/ or DANA
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Concordance wth CoGeNT and/ or DANA

10739 ——

M | DAMA, no channelling
90 & 99.9 CL

Cogent, 90 & 99.9 CL
107% ]

//,DAMA, with channelling
90 & 99.9 CL

o', (em?)

CDMS-II, l-sigma region
(two events)
10~ |

___ Singlet scalar
(WMAP region)

lﬂ—-“l-? | I

Andreas, Arina, Hanbye, Ling & MT.
ar Xi v: 1003. 2595



Concordance wth CoGeNT and/ or DANA
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This Is consistent with ot her

Fitzpatrick, Hooper & Zurek

Ar Xi v: 1003. 0014

Ef fecti ve operators approach

Bar ger ,

McCaskey, Shaughnessy

Ar Xi v: 1005. 3328

Conpl ex singlet scalar

Ef fectively a real
si ngl et scal ar

recent wor ks
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Renmark : A Majorana fermon singlet with H ggs does
not wor Kk

DM f _Dﬂfxwerjf/aDﬂJ
DM

h
f N/\\N
p- wave and
o o (mﬁ;—mfv)m hel'i city
(WY — ff)vrel = M- vt iy ™ suppressed

Thus | arger
abundance

Typi cally needs ot her channels

e.g. light neutralino
(Bottino, Donato, Fornengo & Scopel)

Andr eas, Hanbye,

M T.



Di rac DM candi dat e?
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Motivation 3: affects Higgs physics

| nvi si bl e H ggs decay at the

LHC S
hi ggs /
\S
For i nstance MS = 7 &V :
For . = 0.2 and m = 120 GV
S hi ggs

BR(h-> SS) = 99.5%
For ks = 0.55 and qiggsz 200 GV
BR(h-> SS) = 70%

Andr eas, Hanbye, MT.

See al so Burgess, Pospelov & ter Vel dhuis; Barger et



Motivation 4: potentially « large » indirect
signals

HORI ZON si nul ati on
At hanassoul a et al
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Fl ux of gammas, neutrinos, positrons A~/



Constraint # 1. gammas rays from dwarf gal axies

Lar gest gal acti c subhal os

Low background, but |ow stastics

—p analysis by Ferm -LAT col | aboration, 11 nonths of
data, with 95% CL on gamma flux from M | ky Way
dwarf gal axi es (dSph)

« 14 best candi dates dSph, short distances (<
150 kpc), high latitudes for | ow background (-
30° < b < 30°

« dSph nodel | ed as poi nt sources
« No observation of ganmm from dSph

95% CL limts on DM based on NFW profile,
and astrophysical background (point sources

fromFerm catalog + galactic and isotropic
di ffuse em ssion)
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Limts on gamma ray flux fromdPhs froma scalar singlet wth

VWWVAP cross secti on

Ursa Minor

Draco

ms and BR ®rea(cm 2871 [P ECL (cm 2571 ) [ @ rea(cm 2571 [ B2 (cm 257 Y)

10 GeV
BR(SS - 7777) ~10% | 85 x107*° 7.8 x 10710 1.6 x 107° 1.6 x 107°
BR(5S — bb + c2) ~ 90%

6 GeV
BR(SS — 7777) ~20% | 1.5x 107° 2.8 x 10™°
BR(SS — bb + cg) ~ 80%

Predi ctions but T

tentative (e.dg.

ener gy

resol ution, accept ance,
not taken into

account,...)

Andreas, Arina,

Hambye,

Ling,

M.T.

Qur

Ferm - LAT anal ysi s

See also Fitzpatrick, Hooper & Zurek

(arXiv:1003.2595)

(naive) extrapol ations based on



Fromthe talk by Maja LLENA GARDE (Ferm)

. UL SigmaV (Best fit + 2sigma Minos error) vs Mass
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St acked anal ysis: | ow candi dates excluded @95% C. L.



Constraint # 2: |lsotropic extragal actic gamma-ray fl ux
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Constraint # 2: Isotropic extragal actic gamma-ray fl ux
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Constraint # 2: |sotropic extragal actic ganma-ray fl ux
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Constraint # 2: |Isotropic extragal actic gamma-ray fl ux
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Consi stent with nmany ot her works, sone pre-dating Ferm -LAT

Abdo et al: Profunp & Tesla: Beacon et al: Crelli et al;
Yuksel : etc



Constraint # 2: |Isotropic extragal actic gamma-ray fl ux
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Singlet scalar nodel, but quite generic results

May be consistent with CoGeNT and/ or DAMA (or CRESST for that
matter) and WVAP t her mal abundance

Chal | enged (to say the least) by other direct detection
experi nents

Interesting indirect constraints from Ferm - LAT dat a,
possi bly excluding this (category of) nodels

Still interesting inplications for H ggs search (invisible
decay)



Backup slides
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Big Bang Nucleosynthesis and Particle Dark Maller 11
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Figure 3. Dark matter annihilation rate versus dark matter mass. The blue band
shows parameters where %Li due to residual dark matter annihilation may account
for the ®Li abundance as inferred in HD84937 (°Li/"Li= 0.014 — 0.09 at 2-o),
whereas the orange-red-green-vellow region shows where TLi is efficiently destroved
ie. "Li/H< 1.5,2,3, and 4 x 107 %, respectively. Above the lower (upper) dashed
line D/H exceeds 4 x 1077 (5.3 x 10~ ?), such that parameter space above the upper

Aached bine 12 raled ant By TV overnrodicetion Seenarios beteeern thig bhine and the
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