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DARK MATTER IN THE MSSM KIAS e
Superpartners of the SM gauge and Higgs bosons
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CONSISTENCY WITH XENON 1T DATA KI%S
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CONSISTENCY WITH XENON 1T DATA KI%S
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THE TRILEPTON (+ MET) CHANNEL KI'A'S g
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But three leptons (+ MET) can also ’
result from a different event
topology - more so for Wino DM
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For a preliminary comparative estimate, define
effective cross sections

- o L |
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Zp = |Nul*, Zw = |Ni2|*, Zyg =|Ni3|* + | Na|?

Define also:
Lw > max(ZB, ZH)

Caveat: Wino LSP always under-abundant for sub-TeV
masses,; assume either its non-thermal production

for consistency with PLANCK or a multicomponent DM
©




u>0vs.u<0

le-04

29 1e-05

1e-06

1e-06

le-22

le-23

le-24

._
¢

N
G

le-26

{oV) (cm3/s)

le-27 E

le-28

0.98
0.97
0.96
0.95
0.94
0.93
0.92
091
0.9

0.89

le-04

N2 1e-05

1e-06

1e-06

le-04

& W 1e-05

1e-06

1e-06

il

KOREA
INSTITUTE FOR
ADVANCED
STUDY

ff
Si

excluded

ID
excluded



CROSS SECTION ESTIMATES
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EVENT ANALYSIS KIAS S

o SPheno for mass spectra
~MadGraph5 for cross sections
_Event generation with Pythia 6.4

Detector simulation with DELPHES 3 V5= 14TeV £ = 300 b

Backgrounds Signals Significances

Cuts WEZ [WiW- | 2Z | 8 | S2 | 21 | 22 | 2
1 2 1 2 3¢
Events before cuts 778670 | 4444650 | 73213 | 5084 | 5616 | 2.21 | 2.44 | 4.65
n(0)| < 2.4 701373 | 3538624 | 59515 | 4537 | 5046 | 2.19 | 2.43 | 4.62
n(f) > 1 with ppr > 20GeV | 674906 | 3295789 | 56633 | 4366 | 4902 | 2.18 | 2.44 | 4.62
AR(¢,5) > 0.4 428099 | 1616502 | 27309 | 2543 | 2887 | 1.77 | 2.01 | 3.78
pr(j) > 30 GeV 343438 | 1280660 | 21741 | 2154 | 2457 | 1.68 | 1.92 | 3.60
n(j)| < 2.5 270703 | 1017195 | 18403 | 1943 | 2222 | 1.70 | 1.94 | 3.64
b-jet veto 267997 | 984850 | 17870 | 1859 | 2127 | 1.65 | 1.89 | 3.54
> 160 GeV 516 16 2 1 1 0.04 | 0.04 | 0.08
My 120 — 160 GeV 750 54 2 1 1 0.04 | 0.04 | 0.08
0 — 120 GeV 35705 1827 34 9 7 0.05 | 0.04 | 0.09
Fr > 100 GeV 21026 60391 3411 | 666 | 917 | 2.29 | 3.15 | 5.44
75GeV < My+,- < 105GeV | 7452 2793 1511 | 319 | 459 | 2.94 | 4.23 | 7.17




EVENT ANALYSIS KIVAS i

BP (scenario) e e T B R I T e ol I I B
[GeV] | [GeV] | [GeV] | [GeV] | [GeV] | [GeV] | [fb] | [fb] Ng
1 (WSH) 115 | 214 | 234 | 891 | 117 | 243 | 17 | 187 Zi = =
v NB
2 (WLH) 119 | 183 | 216 | 844 | 123 | 223 |63.7 | 9.66
Mr = \/2 Erpries) (1 = cos Adgy, i) Vs =14TeV L = 300 fb=1
Backgrounds Signals Significances
Cuts I T —
W=2Z | WT™W Z7 S1 So Z1 | Zo | 2y
Events before cuts 778670 | 4444650 | 73213 | 5084 | 5616 | 2.21 | 2.44 | 4.65
n(l)] < 2.4 701373 | 3538624 | 59515 | 4537 | 5046 | 2.19 | 2.43 | 4.62
n(f) > 1 with pr > 20GeV | 674906 | 3295789 | 56633 | 4366 | 4902 | 2.18 | 2.44 | 4.62
AR(¢,j) > 0.4 428099 | 1616502 | 27309 | 2543 | 2887 | 1.77 | 2.01 | 3.78
pr(j) > 30 GeV 343438 | 1280660 | 21741 | 2154 | 2457 | 1.68 | 1.92 | 3.60
()| <25 270703 | 1017195 | 18403 | 1043 | 2222 | 1.70 | 1.94 | 3.64
b-jet veto 267997 | 984850 | 17870 | 1859 | 2127 | 1.65 | 1.89 | 3.54
516
Mt
Fr > 100 GeV
75 GeV < My+,- < 105GeV | 7452 2793 1511 | 319 | 459 | 2.94 | 4.23




THE ‘STANDARD’ TRILEPTON CHANNEL
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COMBINED SIGNAL SIGNIFICANCE KIS e

57 -~ ‘WL‘H‘ 7 6:* WLH |

: o £=3000/fb : o £=3000/fb -

i . £=1000/fb" 5t o £=1000/fb"

. 4r £=300/fb —~ £=300/fb

2 e c=00m - & 4 « £=100/fb

— 3¢ 1 ~ |
I{I\] : ] N:Iﬂ 3¢

1\“\‘\\ 1\\\‘\‘\

100 120 140 160 180 200 100 120 140 160 180 200
i m-o (GeV
m o (GeV) 7 (GeV)
6 ‘ — Co
i WSH ] 5. WSH 1
14 « £=3000/fb ; « £=3000/fb
12F o £ =1000/fb- 20" e £ =1000/fb
B 10 L£=300/fb | W L£=300/fb -
< o f « L=100/fb | ~—~ 15°¢ « £=100/fb -
a8 : - ]
4
J




CONCLUSIONS KIS s

-~ The trilepton final state could serve as an
important probe of the Wino LSSP, thanks to
contribution from a non-standard event topology

A ~100 GeV Wino might be accessible at the 14 TeV

LHC even with 300/fb luminosity - through
optimisation of the current kinematical cuts

~ Observation of such a DM may hint at
*u<o
®*lul consistent with naturalness

e inverted electroweakino soft mass hierarchy
(inconsistent with mSUGRA)

e Anomaly-mediated SUSY-breaking
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