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NO new particles”

Squark-gluino-neutralino model
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(*but some interesting excesses, see below)



SM looks good

July 2015
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¢ 7 TeV CMS measurement (L < 5.0 fb™)
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BSM motivations
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BSM motivations

(naturalness)
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1. naturalness and the HIggs
2. hidden particles
3. BSM strategies



naturalness and the Higgs




naturalness

Wilsonian Eftective Field Theory:
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HIQQs potential

V O MNH|* +m*|H|?

(125 GeV)?

2

—2m* =m;



naturalness and the HIgQgs
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origin of the Higgs mass
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origin of the Higgs mass
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Natural SUSY
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Barbieri, Giudice, 1988
Dimopoulos, Giudice, 9507282
Cohen, Kaplan, Nelson, 9607394
Papucci, JTR, Weller, 1110.6926



http://arxiv.org/abs/hep-ph/9507282
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http://arxiv.org/abs/1110.6926

stop/gluino limits

Stop gluino
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Dirac Gluinos

Majorana: Dirac:
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Fox, Nelson, Weiner, 0206096
Kribs, Martin 1203.4821
Nelson, Roy, 1501.03251
Alves, Galloway, McCullough, Weiner, 1502.03819, 1502.05055
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unlucky?
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top partner variations

spin

scalar fermion

: composite
triplet SUSY Higgs

color

neutral folded SUSY | twin Higgs

¢ twin: Chacko, Goh, Harnik, 0506256
¢ folded: Burdman, Chacko, Goh, Harnik, 0609152



http://arxiv.org/abs/hep-ph/0506256
http://arxiv.org/abs/hep-ph/0609152

Hidden Valley Signals from Twin Higgs
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. Strassler, Zurek, hep-ph/0604261
e (Craig, Katz, Strassler, Sundrum, 1501.05310
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origin of the Higgs mass

mZ‘H|2

anthropic

signals?




anthropic Higgs mass??

multiverse?

e Agrawal, Barr, Donoghue, Seckel, 9707380



http://arxiv.org/abs/hep-ph/9707380

origin of the Higgs mass
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historical RHIggs
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e Graham, Kaplan, Rajendran, 1504.0/551



http://arxiv.org/abs/1504.07551
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origin of the Higgs mass
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Stealth SUSY

A p— mg ~ 1M g
mm ~
tt* — tt + 45
Nno limits!

e [an, Reece, JIR, 1105.5135, 1201.48/5
e [an, Krall, Pinner, Reece, JTR, to appear.



http://arxiv.org/abs/1105.5135
http://arxiv.org/abs/1201.4875

BSM strategy




signal v. backgrouna
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we usually try to separate new physics from backgrounds




signal v. backgrouna
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we can also search for new physics by
precisely studying the background




searching for stops with top cross/spin
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( does stop bias m§*F?)

o Han, Katz, Krohn, Reece, 1205.5808
e (Czakon, Mitov, Papucci, JTR, Weller, 1407.1043
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searching for stops with WW cross
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expect the unexpected
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BaBar 0.440 £ 0.058 + 0.042 0.332 + 0.024 + 0.018 —0.45
Belle 0.37579:992 £ 0.026  0.293722%2 +0.015 —0.32
LHCb 0.336 £ 0.027 £ 0.030 AU 40‘
Exp. average 0.388 4= 0.047 0.321 4 0.021 —0.29
SM expectation 0.300 £ 0.010 0.252 4 0.005
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http://arxiv.org/abs/1506.08896
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expect the unexpected

/s =8 TeV. 20.3 fb” —— Background model
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—— Significance (stat)
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WZ Selection

Dobrescu, Liu, 1506.06736, 1507.01923
Brehmer, Hewett, Kopp, Rizzo, Tattersall, 1507.00013



http://arxiv.org/abs/1506.06736
http://arxiv.org/abs/1507.01923
http://arxiv.org/abs/1507.00013

take away

e natural models remain viable and will be tested at 13 TeV

e alternative paradigms may
allow for a sparse weak scale

e SM measurements are a promising (and relatively
unexplored) way to probe hidden particles

e cxpect the unexpected at 13 TeV!!



