.

'Ibs Institute for Basic Science KOREA
INSTITUTE FOR
ADVANCED
STUDY

Stop/sbottom LSP with RPV

Eung Jin Chun

EJC, S.H.]Jung, H.M. Lee, S.C. Park, 1408.4508



Outline
» Anomalies at the LHC: R, Wy, LeptoQuark.

» RPV & neutrino masses.

» Stop/sbottom LSP: constraints and LQ signatures.

2 Stop/sbottom with RPV  2014-11-21 EJChun@KIAS



Ry in b = sll : LHCb, 1406.6482
» 2.60

B(B — K )
B(B — Kee)

Ry = REACY — (.745 £3-099 £0.036

» Model-independent analysiS' Hiller-Schmaltz, 1408.1627
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0.7 < Re[X® — X*] < 1.5,
Xt=cfyrclf — iy +c), ft=enpn.
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A model

» Introduce a scalar leptoquark ¢ :

L= Xpe & (bPple) — Nge & (5PLL,)

AseApe -

» Leadingto H.s = W[Ew“’ Prb] [leyuPrle]
Clo = —Co" = /I\tb{\f ; 49.ch
— )‘Mi‘; (24TeV)?
» Ry requires Cf = —CJ5 ~ 1/2 1TeV < M < 48TeV

2-107° < | NseAre| < 4
4107 < | hge| <5
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Wy anomaly: CMS, 1407.3683
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» An eejj resonance around 2 TeV.
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Allanach, et.al., 1408.5439

» Single production of a sneutrino and decay via LQD, |, :
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Biswas, et.al., 1409.0882
» A slepton for eejj from LQD, ,:

» Ry combined with LQD,;:
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LQ excesses: CMS EXO-PAS-12-041
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SUSY hospitalized
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squark gluino production

sbottom

slepton EWK gauginos

RPV
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RPV SUSY

» Gauge invariance allows L & B violation:

Wrpv = €ipLHy + Niju Li Ly By + Xy LiQ; Dy + A U DDy,

ijk

i 22 Sk w
» Proton stability: |\'\’| <10 >,___+__<:

» B parity allowing L violation:

Wipyv = epuLH, + N LiL; By + N, L,Q; D§

r 2 ]
I’ﬂ%‘«:»’ft.LH — Bi.L-iH-u. + Tn"LE-HdLiH; —+ h.c.

I:> (v;) = ai(Hqy)  ai = (Bitg +mj y,)/m3
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Bilinear RPV (LH)

» Neutrino—neutralino, charged-lepton—chargino mixing:
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Neutrino masses from RPV

» Tree (LH) + loop (LQD, LLE): R
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Stop/sbottom vertices from LH
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Stop/sbottom vertices from LQD
— £ — /\;_33 (ELBPLI/?-_ —+ gRBPRV@' — ELE’PLE?@' — ngPRE?f_) —+ }1,['1.
+ )\233 (ER&jPRV-i — ER’K_LjPRE?.i) + h.c.

-+ )\;_3,%_ (gL&'kPLVi — EL(Z}GPLE“E-) + h...C..
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Sbottom/stop decays from LH

by — e;t. ;b qr, = cosB;q1 — sinbj qo.

et
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Sbottom /stop decays from LQD

> LQDBB: E?'l — e;t, Vb ifr-1 — e;b
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BR( b| = te )

Py =

LHC constraints for LH, /LQD, ;3

Elgi — bbrv, thev, ttee.
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FIG. 2: 95%C.L. Exclusion plots for the shottom LSP (left) and the stop LSP (right) from CMS
leptoquark searches in eejj (blue-dashed) and erjj (red-solid) channels. Also shown are CMS RPC
shottom and stop searches (yellow-dotted) in bb+MET and t#+MET channels. For shottoms, CMS
multilepton (> 3/) RPV search constrains additionally (green-dot-dashed). The region left to each
line is excluded. The bounds are equally applicable to LH; and LQD133 models.
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LHC constraints for LH,/LQD,;,
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Sbottom RPV for the leptoquark excess
» LQD) 343 glgf — ddvv, duev, uuee,
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Conclusion

» A few (non-significant) anomlies at LHC so far.

» CMS leptoquark excesses interpreted by a sbottom LSP
decaying through a certain LQD couplings.

» Employing the current RPC & RPV SUSY search results at
LHC, constrained the scenario of the stop/sbottom LSP
with RPV relevant for the neutrino mass generation.
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