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Motivation

"The weakness of interactions is often understood in
fleld theory as a sign that the corresponding operators
are irrelevant. Consequently, the “darkness” of DM may
be naturally interpreted as a consequence of DM having
only Irrelevant interactions with light, and more generally
with the electroweak gauge bosons.”’

[Liu et al., 1303.4404]
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Motivation

In fact, In case of Majorana DM, dimension-5 operators of

dipole type are absent, so leading SU(2)L x U( )y invariant

interactions of DM with photons are dimension /:

Chr (1)
Lett = Z A3 Ok
k=B,W,B,W
Op = XxBuwB"',  Ow =xx W, W™,

Op =XxBuB", Oy =xx Wi, Wh
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Motivation

L atter operators special:

* annihilation into photon pairs velocity suppressed

— Indirect detection probably never provide limits

* DM-nucleon interactions loop suppressed

— present direct detection bounds quite weakT

e for my <O(100 GeV) relic density too large

— additional operators or dark sector structure

tfor future sensitivity see [Crivellin & UH, 1408.5046]
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Motivation

L atter operators special:

* annihilation into photon pairs velocity suppressed

— Indirect detection probably never provide limits

* DM-nucleon interactions loop suppressed

— present direct detection bounds quite weak

Attractive DM scenario with room to be explored by LHC

tfor future sensitivity see [Crivellin & UH, 1408.5046]

3/8



[ HC signals & searches
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Bounds on NewW-pNYysIcs scale
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A [GeV]

Bounds on NewW-pNYysIcs scale

Dirac, CB(A) — O, Cw(A) — 1]L
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fsame bounds for
Cs(A) =0, C’W(A) = 1;

Majorana case 12% stronger
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| HC 4 TeV forecast

Limits improve by factor of at least

2 In first year. Then progress slows

down given imperfect understanding
of SM background (assumed to be

known to 5% accuracy)t

Hfindings agree with [ATL-COM-PHYS-2014-549]

8 TeVLHC, 20fb™ " :
A 2 600 GeV

i
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Jet-jet angular correlations

Dirac, A = 1TeV, m, = 100 GeV

Imposed VBF cuts :

Anjle > 2,

Mjijy > 1100 GeV

4=

osd (pp — Er +2j) =1.0fb

ora (pp — Z (— ov) +25) = 0.351b

S/VB =84 (25th7 1),

—— Cw(A) =1, Ci(A) =0
S/vVB =29 (300fb™ 1) e Cw(A) =0, C(A) =1

—— SM background
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Jet-jet angular correlations

Dirac, A = 1TeV, m, = 100 GeV

o6—m™M M M8 M8 M
Angular decomposition : | 300 b1
0.5} ]
1 do °
p dAG, . = Z an, cos (MA@, 4, ) ﬁ: 0.4;-
n=0 I | ;
B E 0.3_—
= —1 L '
joom & 02 <
(az/ao)wism = 0.15 + 0.10, 0.1f @
(az/ao0) v pgm = —0.45 £ 0.14, 00 05 10 15 20 25
Ad.
(as/ag)sm = —0.12 & 0.22 Pis
—— Cw(A)=1, Cp(A) =0
— Ow(A) =0, O (A) =1

significance : 2.7,2.4,5.1

——— SM background (x1/3)
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Jet-jet angular correlations

Dirac, A = 1TeV, m, = 100 GeV

o6—m8M8@ ——— ¥ —X—X@ @ @ ————————————
Angular decomposition : | 3000 fh—!
0.5} 1
1 do °
v Y an cos (nAgy,,) 204
n=0 %l - _
= 03] .'
= N 3
= 1 - _
§ 30008 = _:
(az/ag)wism = 0.18 £ 0.03, 011 @
(az/ao0) v 1gm = —0.40 £ 0.04, 00 05 10 15 20 25
Ad. .
(CLQ/CLO)SM = —0.13 +=0.07 Pii
—— Cw(A) =1, O (A) =0
—— Cw(A) =0, Cy(A) =1

significance : 10.3,6.8,17.1

——— SM background (x1/3)
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L oop-Induced direct detection

X
Ow
Op "2 04 = yg WX 700,
Wi mIXIH
¢ Ow O = xx (¢'0)
Wt qb\\
o1 9as v? %
C (A)—l- 9 m% Cw(A)> 111( A2 + ’
273 v? msy;

> NGy (m) - S—Wfa Ca() +

q=u,d,s

[Crivellin & UH, 1408.5046]
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Bounds on O & Ow

ivellin & UH, 1408.5046]
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