Sneurino NLSP in vCMSSM

Kenji Kadota
Michigan Center for Theoretical Physics

Based on the work in collaboration with
Keith Olive and Liliana Velasco-Sevilla
(Phys.Rev.D79(2009) 0902.2510[hep-ph])

K. Kadota, Pheno09 Sneutrino NLSP in nuCMSSM




Outline

Qe VS

* Motivation: Light left-nanded sneutrino
* Results: “Sneutrino Coannihilation region”
* Discussion
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Model: vCMSSM

CMSSM(Constrained Minimal Supersymmetric Model)+N

1
W =Wy + yyNLH, + — MyNN

my, M, ,,,Ay.tan 5, sign(u)

M\, (Qsur)-m, (Oy.)
Q..r ~2x10°GeV, M, ~10°GeV

Q<M,:L>-k(LH)(LH,)= m, (Qy)=k(H,)

Q: Does a heavy N affect low energy phenomenology?
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Effects of heavy N

Gauge unifications, flavor physics

(Hisano et al 96, Casas et al 01,Baer et al 01,Blair et al 01,Dedes 07,lbarra et
al 08,Hirsch et al 08, E.J.Chun et al 08)

Dark Matter
(Petcov et al 04, Calibbi et al 07, Barger et al 08, Gomez et al 09)

Left-handed sneutino NLSP with Neutralino LSP

New: “Sneutrino Coannihlation Region”
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Mass (GeV)

Motivation: Light left-nanded sneutrino
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Light left-handed sneutrino doesn’t occur in CMSSM

Left-handed sneutino NLSP with Neutralino LSP in vCMSSM
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Parameter Choice for sneutrino NLSP
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Discussion

* Sneutrino NLSP with neutralino LSP
“Sneutrino coannihilation region”

» Collider signature of sneutrino NLSP
with neutralino LSP

~~>l<

qgg —7Z —=vv ., gq —=W —vi

l‘\-lt'\-l>X<

ete — )?1"')?1_ —vv [T (Kalinowski et al‘08)

Sneutrino NLSP with Gravitino LSP

Covi et al'07,
Q h? = %thz + QLR = Q1% <0.1] i ot at ‘08

\%

Also talks by Anibal Medina and Terrance Figy
K. Kadota, Pheno09 Sneutrino NLSP in nuCMSSM 10



Process 500 GeV o [fb], presel. | o [fb]
Signal ee — eV XX 3.940( 8) | 1.639(3)
SUSY 7 Bkgd. ee — TTX1X] — epuX X 4y 4.107( 7) | 0.978(2)
SUSY 7v Bkgd. | ee — \"“\“‘)u — epuxIxV6v 3.245(10) | 0.818(3)
SUSY 7e Bkgd. ee — et /,\‘])\‘1’ — epxIx4v 3 ()‘)l( 9) | 1.102(8)
SUSY 7u Bkgd. | ee — prv,o-XIX) — epxixidv 2.617(10) | 0.966(8)
SM WW Bkgd. ee — eu2v 152.42(25) | 0.736(2)
SM er Bkgd. ee — eT2v — epdv 26.522(12) | 0.317(1)
SM pm Bkgd. ee — ut2v — epdv 15.569(54) | 0.174(1)
SM v Bkgd. ee — epdv 0.145( 1) | 0.016(3)
SM 7 Bkgd. ee — 7T — eudv 32.679(98) | < 0.001
SM v Bkgd. ee — TT2V — eubr 3.852(10) | 0.335(9)
SM v — 7 Bkgd. | v*v* — 77 — ep2v 21392(70) 0.273(2)
SM ~v — ¢ Bkgd. | v*4* — ¢ — enjj2v 1089( 4) < 0.001
SM v — W Bkgd. | v*v* - WW — eu2v L.094( 6) [ 0.079(1)
SM v — 7vr Bked. | v*4* — 7720 — eu8v 0.077( 1) | < 0.001
SM v — ¢7 Bkgd. | v*v* — (e, u)72v — epdv 0.404( 2) | 0.055(2)

Table 1: Cross sections for all signal and background processes for an ILC energy of 500 GeV. ISR
and beamstrahlung are always included. Note that the final states ¢ always means electron and
jt always anti-muon. For more details about the processes confer the text. The “presel.” column
always includes a 5° cut for the final electron to cut out collinear regions, and for the ~v-induced
processes a 1° cut for particles vanishing in the beampipe. The last column shows cross sections
after the cuts discussed in Sec. 3. In parentheses are the WHIZARD integration errors.

ILC, SUSY processes appear to have a generic cascade chain structure, but due to their

production being electroweak, a lot more interference among different chains is possible
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