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WIMP

Weakly-Interacting Massive Particles (WIMPSs)
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TeV-scale physics and WIMP
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Goal of the talk
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Supersymmetry (SUSY)
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Constrained MSSM (CMSSM)
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DM in CMSSM
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Higgsino-like LSP in CMSSM
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DM candidates in High-scale SUSY
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» Coannihilation [bino-gluino, bino-wino, etc]
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Electroweak naturalness
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Test of natural SUSY
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Test of natural SUSY
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natural SUSY

e naturalness -> upper bounds on sparticle masses

. when to give up on SUSY?

. no WIMPs at Xe-n-ton/LZ

o no higgsinos at [LC

. no gluinos/top-squarks at LHC33

H. Baer, talk @ Olivefest, 2017.



Summary of DM in SUSY models

> CMSSM et

2 Higgsino-like DM [~1 TeV]
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High-scale SUSY
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Quantum numbers of DM
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Quantum numbers of DM
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Singlet scalar DM V- Silvelra and A Zee (1962)
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Singlet scalar DM Eﬁéh@ I\_/J
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Quantum numbers of DM
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Singlet fermion DM
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Singlet Dirac fermion DM
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Singlet Dirac fermion DM

Singlet Dirac DM DNFi7ciREBEW I A+ —0 - ANT— 04— %
B U CEERBE Y- HEERIT SR ZZR U THl,
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Singlet Dirac fermion DM
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Quantum numbers of DM
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Electroweak-Interacting DM
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Electroweak-Interacting DM

Quantum numbers DM could DM mass mpy+ —mpym Finite naturalness ogr In
SU(2); U(l)y Spin| decayinto  in TeV in MeV bound in TeV 10746 ¢m?
2 1/2 0 EL 0.54 350 0.4 x VA (0.440.6) 1073
2 1/2  1/2 EH 1.1 341 1.9 x VA (0.25 & 056) 10~
3 0 0 HH* 2.0 — 2.5 166 0.22 x VA 0.1240.03
3 0 1/2 LH 2.4 — 2.7 166 1.0 x VA 0.12 £ 0.03
3 1 0 HH,LL 1.6 —? 540 0.22 x VA (1.3+1.1) 102
3 1 1/2 LH 1.9 — 7 526 1.0 x VA (1.3+1.1) 102
4 1/2 0 HHH* 2.4 — 7 353 0.14 x VA 0.27 £0.08
4 1/2 1/2 | (LHH) 2.4 — 7 347 0.6 x VA 0.27 £ 0.08
4 3/2 0 HHH 2.9 —7? 729 0.14 x VA 0.15 4 0.07
4 3/2  1/2 (LHH) 2.6 — 7 712 0.6 x VA 0.15 £ 0.07
5 0 0 |(HHH*H*) 5.0 — 9.4 166 0.10 x VA 1.0 +0.2
7 0 0 stable 8 — 25 166 0.06 x VA 441
(—:VN—T z)LER)
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Weakly-interacting massive particles in
non-supersymmetric SO(10) grand unified models

Natsumi Nagata, “* Keith A. Olive® and Jiaming Zheng®

JHEP 1510, 193 (2015).
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Electroweak-Interacting DM
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Electroweak interacting DM
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Conclusion



Conclusion
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 Coannihilation [bino-stop/gluino/wino/stau]
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Velocity dependence
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Sommerfeld effects

J. Hisano, S. Matsumoto, and M. M. Nojiri, Phys. Rev. Lett. 92, 031303 (2004).
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Sommerfeld effects
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Mass splitting
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Constraints and prospects
Inelastic WM  EDM

SI

Current bound
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Future prospects
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N. Nagata and S. Shirai, Phys. Rev. D 91, 055035 (2015).




Higgsino in high-scale SUSY
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Gluino decay length
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Mass spectrum and decay chains
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Neutral wino decay
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Decay length of neutral wino
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N. Nagata, H. Otono, S. Shirai, JHEP 1510, 086 (2015) [arXiv: 1506.08206]



Prospects for the long-lived wino search
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400 GeV (800 GeV) wino can be probed at 8 (14) TeV
LHC.

N. Nagata, H. Otono, S. Shirai, JHEP 1510, 086 (2015) [arXiv: 1506.08206]



