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Motivation tUCL

 Motivations for SUSY and GUTs

» Lack of SUSY signals = s

Observed (unpolarized top)

- === - Observed (right-handed top)
Observed (left-handed top)

e Strong limits on masses

m@: > 2 T@V, m§ o | T@V,
m; > 300 GeV, m; > 600 GeV

« SUSY might be hiding
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Minimal SUSY SO(10) *UICL

« Matter sector, all left-handed matter particles

16 = {u7,d7,d1,u1,v", e da, us, us, ds, ds, us, us,ds, e, v},
 EW Higgs sector

L>OY,;;16%10x167%,

10y =H,oH; 0T, ® Ty

 SO(10) Higgs sector
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Minimal SUSY SO(10) *UICL

» Soft Breaking Terms — mSUGRA

Loojt = —m2s 165165 —m?2,, 10510y — myp XX
— AgY165165105 — Bougl0g10g + c.c. + Ls

e Scalar D-terms

_ 1 (m? — m?
Am? = Q;m3, with mp = 5( Os ) N Mgy sy

 c.f. EW D-terms
Am? = M% cos 2B(I% — @Q; sin Oy)
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Minimal SUSY SO(10) *UICL

 Boundary conditions at Mgy ~ 2 x 1016 GeV
SU(5)
2 6.1+ mpHl — 10p,
mj =mj =mi;, 1 —3mpl  — 5p,
2=mis,. 1+5mHhl —1p,
m?{dzm%UH + 2m5 — 9 H,

My, = Mig, —2mp — 9,
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1-loop Renormalisation

*UCL

Group Equations

2

mg, = m%GF +1.0m% + 5.3m§/2
m,% = m?GF +0.9m7, + 4.9m§/2
mg = m?GF + 1.0m3%, + 5.3m§/2
m?l-R = m?GF —2.9m% + 4.9m§/2
mgL = m?GF —3.1m% + 0.5m?/2
ng = m?,aF +1.2m3, + 0. 2m§/2

m2, = m?

. —m16F—31mD—|—05m1/2
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D-term Splitting *UCL

* D-term induces splitting between particles in
different SU(5) multiplets

m%b — m% = 3.9m% + 0.4m%ﬂ + O(M3),

m2, —mz, = 4.3mp —0.3m3 ), + O(M3).

* And within the same SU(5) multiplet

m?ER —m~ = +0.2m% + 4. 4m1/2 + O(M3%),

mz —ms, = —0.2m} + 5.1m1X2 + O(M3),
ms  — m%R = —0.3mp + 4.7mf/2 + O(M3).

UR
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LHC Limits *UCL

* Limits on squark
and slepton masses
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CMS Preliminary L =195 i’ fs=8TeV

pp—% 2, -ﬁL EL 95% C.L. CLs NLO Exclusions
— Observed = 1o,

Br{-fl_ —=1 };} =1 --- Expected 10, .. 00
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Analysis *UCL

« Parameters {mis,,miy,,,m1 2, mp, Ao, tan 3,sign(p)}

e Benchmark scenario

miy, = —(3647 GeV)?, Ay = —3140 GeV, o Bcrmiel of ot o
tan 8 =39, sign(p) = +1. (arXi v: 1312. 5250 [ hep- ph])

* Fixed squark and gluino masses

mg ~1TeV  —mye~ 389 GeV,
m% ~ (2 TeV)? — m%ﬁF(sz) = mg —cym% — sz%/2 — ¢3 + 09.
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Example Spectra *UCL
Compressed Split
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F. Deppi sch, N Desai & T.G (arXiv:1403. 2312 [ hep-ph])
Tomas Gonzalo SUSY 2014




Summary

s =8 TeV, JLdt=195 b

e Light 3" generation T T e

Observed (left-handed top)

- Compressed spectrum

- Naturalness A ~5

- Co-annihilation m; ~ m; ~ my

« Light 1 generation sleptons

F. Deppi sch, N Desai & T.G
(ar Xi v: 1403. 2312 [ hep-ph])

- “Unnatural” split spectrum
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