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WIMP Dark Matter
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Searches for spectral features in ~-rays

@ Fermi LAT GC data 5 — 300 GeV

Fermi coll. 1305.5597 (Bringmann, Huang, Ibarra, Vogl, Weniger 1203.1312; Weniger 1204.2797)

@ H.E.S.S. CGH (bkg residual p) 500 GeV-25 TeV H.ES.S. coll. 1301.1173
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@ ov <107%°..107%cm?®/s over the range 10 GeV - 10 TeV
@ H.ES.S. Il, GAMMA-400, CTA /=5—-10

Bringmann, Calore, Vertongen, Weniger 1106.1874; Bergstrom, Bertone, Conrad, Farnier, Weniger
1207.6773; Aleksic, Rico, Martinez 1209.5589
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Interplay of Dark Matter searches

@ Interplay: full models (MSSM) or ‘simplified models’
@ SM+x (eff. op./portals) or SM+x + mediator 7, ...
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Interplay of Dark Matter searches

@ Interplay: full models (MSSM) or ‘simplified models’
@ SM+x (eff. op./portals) or SM+x + mediator 7, ...

@ Here: Majorana DM Y, colored/charged t-channel mediator

L=fxyn, Vveql  (fuy=V2g"Yy)
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Interplay of Dark Matter searches

@ Interplay: full models (MSSM) or ‘simplified models’
@ SM+x (eff. op./portals) or SM+x + mediator 7, ...

@ Here: Majorana DM Y, colored/charged t-channel mediator

L=fxyn, Vveql  (fuy=V2g"Yy)
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@ Difficult for LHC when m, ~ mg

@ Nice complementarity to ID and DD
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Indirect detection

@ 2 — 2 annihilation

CVarxoar = [O(v‘))o(nj’;‘;ﬂ)z +(9(v2)] 0 (’”DM)“

my

@ 2 — 3 annihilation via FSR from nearly on-shell g (soft/collinear)

1
« 1—x
UV)ffcinW = %/ dx X |°g[4m2DM(1 —x)/mi] X OVyx—qq
0
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Indirect detection

@ 2 — 2 annihilation

CVarxoar = {O(v‘))o(nj’;f + om] 0 (";M)

@ 2 — 3 annihilation via FSR from nearly on-shell g (soft/collinear)

FSR Qem d
OVxx—qay = X

IOg[4mDM(1 - x)/mq] X OVxx—qq

@ 2 — 3 annihilation via VIB and FSR from off-shell g

4
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Hard ~ spectrum peaked at 0.8..0.95 - mpu (similar to v-line within LAT
energy resolutlon) Bergstrom 89; Bergstrom, Bringmann, Edsjo 0710.3169
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Constraints on spectral feature from yyx — ff~y

@ Spectral gamma-ray feature on top of smoothly varying background
@ Optimized search region close to GC

@ Fermi LAT GC data 40 — 300 GeV
Bringmann, Huang, Ibarra, Viogl, Weniger 1203.1312

Upper 95% CL limits for different DM profiles, y=1.1
T T T T T

a=1.0 e

<UU>XX"}IW [em® 571
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Constraints from electroweak/strong IB
xx = ffV, V=W,Z g

MG, Ibarra, Vogl 1105.5367 1112.5155; cf. Ciafaloni et al 1104.2996; Bell et al 1104.3823; Asano et al 1112.5158
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Direct detection

@ Scattering off Xe nuclei (XENON100), resonant enhancement
Hisano, Ishiwata, Nagata 1110.3719; Drees, Nojiri 93; Jungman et al 95
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Direct detection

@ Scattering off Xe nuclei (XENON100), resonant enhancement
Hisano, Ishiwata, Nagata 1110.3719; Drees, Nojiri 93; Jungman et al 95
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MG, Ibarra, Pato, Viogl 1207.1431
@ Convert into constraints on Yukawa coupling f, using as(m, ), and
conservative assumptions on nuclear uncertainties for DD, and then
convert into upper limit on ovggy + 20V,
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Current constraints and prospects

DM coupling to RH up-quark (m,, = 1.1m,)
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MG, Ibarra, Pato, Vogl 1306.6342

spectral analysis of Fermi LAT GC and H.E.S.S. CGH data with
IB(qgy)-+line(v7)
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Exclusion/expected reach (95% C.L.) assuming thermal production

DM coupling to RH up—quark (prospects)
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MG, Ibarra, Pato, Viogl 1306.6342
— LHC(13)?



Current constraints and prospects
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Current constraints and prospects

DM coupling to RH up-quark (limits)
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IB spectrum yy — VFf, V=~ W,Z,g

ov(xx = X)/ov(xx — yfF) for mpyu = m,,

DM x = (1,1,0) n WiF Zff gff
DM coupling to Le | (1.2.1/2) | 432 182 -
DM coupling to eg (1,1,1) - 0.30 -
DM coupling to q (3.21/6) 7.79 3.02 61.4
DM coupling to ug (3.1,2/3) - 0.30 38.4
DM coupling to dg (3.1-1/3) = 0.30 154
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4 and mpm = 300GeV

Ciafaloni et al 1104.2996

Bell et al 1104.3823

MG, Ibarra, Vogl 1105.5367
1112.5155

Bringmann et al 1308.1089
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Searches for spectral features in ~-rays

@ Spectral gamma-ray feature on top of smoothly varying background
@ Fermi LAT GC data 5 — 300 GeV

Bringmann, Huang, Ibarra, Viogl, Weniger 1203.1312; Weniger 1204.2797; Fermi coll. 1305.5597

@ H.E.S.S. CGH (bkg residual p) 500 GeV-25 TeV H.ES.S. coll. 1301.1173
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Constraints on spectral feature from yyx — ff~y

@ Spectral gamma-ray feature on top of smoothly varying background

@ Optimized search region close to GC

@ Fermi LAT GC data 40 — 300 GeV
Bringmann, Huang, Ibarra, Viogl, Weniger 1203.1312; cf. also Fermi coll. 1305.5597
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@ H.E.S.S. CGH (bkg residual p) 500 GeV-25 TeV H.ES.S. coll. 1301.1173
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Gamma-ray line vs secondaries

OVyyyyz  (Qem/T)? loop suppressed

— continous 7's from xx — WW, ZZ, bb,... (plusp, ...)

Wino Dark Matter
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need BR,, +0.5BR,z = 0.5%
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