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SreC FRUN

WIino scenario

« one Magjorana neutralino + one chargino

Am [MeV]

Higgsino scenario
« one Dirac neutralino + one chargino

| -loop radiative mass splitting ~ O(100 MeV)
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EIREC | DETECTICHS

thermal freeze-out (early Univ.) «  Direct detection loop-suppressed for pure states.
indirect detection (now)

- No tree-level Sl interaction for VWino/Higgisno.
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S *  No tree-level SD interaction for Wino.
8
© DM SM | T
« lLarge SD cross section for Higgsino, already
productlon at colliders excluded.

»  Pseudo-Dirac Higgsino. Amiz 2 O(100 keV)



INDIRECT DETECTION

thermal freeze-out (early Univ.)

Continuum Gamma Rays: y'x">WW+ZZ
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— 1 OOO | \‘\ \’ViIlOS
500 ¢ \\ HESS GC
c DM SM =z
o s
..g gU 100’ ”
T s Y
U — ~ ,’
..5 />\ ’,f’* _______________
9 \b/ 10’ ””””
- — 5 """"
© DM SM SR Chp i isetnieE 00 e
Fermi Dwarfs
— 1 ‘ J ‘ ‘ J N ‘ J
production at colliders 100 200 >00 1000 2000
my [GeV]  3:Xiv1705.04843

 Sensitive to the astro uncertainties (e.g. DM profile, propagation model)

»  Complementary to collider searches.
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thermal freeze-out (early Univ.) Future hadron colliders
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thermal freeze-out (early Univ.) Future hadron colliders
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MONO-JETS

One hard jet recolls against MET. :

Signal
B ot
Dominant background:

Z(vv) +jets, W (lv)+ jets

Subdominant:

tt, Z(ll)+ jets, diboson, multi-jets

DM

DM
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One hard jet recolls against MET. :
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SIMULATION

Madgraph 5 + Pythia 6.4.28 + Delphes 3

\/g MET [GeV] pT,j1 [GGV] pT’j2 [GGV]
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SIGNIFICANCE

S S

Significance = — =
5 0B \/B_|_)\232 -|—’)/QSZ

We assume

A=1-2%, v=10%

Theoretical error for W/Z+|ets has been reduced to O(1%), using NNLO
QCD + nNLO EW calculation. arXiv: 1705.04664

Experimental errors are also currently at percentage level already.
arXiv:1 711.03301
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RESULES
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DISAPPEARING TRACKS

»  Long-lived chargino decays inside the tracker

Disappearing track
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BACKGROUND

* Various backgrounds
 Hard to estimate
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We do a nalve estimation

- [ (pr) = exp (—po - log(pr) — p1 - (log(pr))*)

« Scale according to Z(vv) + jets

+  Vary background from 20% to 500%.
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Selection cuts:

MET) PT,j15 PT,jos PT,track

SIMULATION

We follow the | 3 TeV ATLAS analysis to extract the signal efficiency.

A¢j,MET > 1.5
DRIEElpacsl < 1.9

Track isolation AR =0.4
Track length 12 < d < 30 cm

Systematics:

A = 20%,

NG MET [GeV] | pr,j, |GeV] | prj, |GeV] | prtrack [GeV]
14 TeV 130 130 70 250
100 TeV 975 975 500 1500
27 TeV 300 - 550 200 - 450 140 400 - 500

~v = 10%

arXiv: 1404.0682
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; Disappearing track ; Disappearing track
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Disappearing track

6 - 6 -
] mm 14 TeV, 3ab™! ]
. 3 mmm 27 TeV, 15 ab~! . ]
1 B 100 TeV, 3 ab~? ]
4] 4]
Q Q
g 3 - g 3
2<d<30 cri B I
11 11
] —— 20% bkg. ]
1 -==- 500% bkg. ]
0 T ¥ T T T T T T T T T T T T T 0 —
0 1000 2000 3000 4000 5000 0
. Disappearing track .
] B 14 TeV, 3 ab™? ]
] 55 B 27TeV,15ab™} ]
STt T ~~~- @ 100TeV,3ab™t - 51~
4 ] 27 TeV optimized over 4 ]
MET — pr(j1) — pyrack
2] m
Q 31 (Q 3
%) n ]
95% ]
2+- e 24—
30<d<80 cm
] —— 20% bkg. ]
] --- 500% bkg.! ]
0 h T T T T T T T T 0 -1
0 1000 2000 3000 4000 5000 0

Wino Mass my [GeV]

Disappearing track

mm 14 TeV, 3ab™!
mmm 27 TeV, 15 ab~!
100 TeV, 3ab~!

TeV optimized over
— PT(jl) _p_trrack

—— 20% bkg.
-=- 500% bkg.

1000 1500

o~

500

Disappearing track

I 14 TeV, 3ab?
[ 27 TeV, 15 ab™?
"""""""" [ 100 TeV, 3ab~1 -

27 TeV optimized over
MET — pr(j1) — pyrack

—— 20% bkag.
-=- 500% bkg.

1000

500
Higgsino Mass mj [GeV]

1500



SUMMART

*  Wino/Higgsino dark matter are simple but well-motivated
models.

Collider searches are important to cover the relevant parameter
space, which 1s complementary to the indirect detection.

Mono-jets and disappearing track are powerful channels.

* [he possible LHC high energy upgrade would significantly
extend the reach of wino/higgsino searches.




