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Collisions at 13 TeV!!!!!

CMS Experiment at the LHC, CERN
‘ '_ Data recorded: 2015-Jun-03 08:48:32.279552 GMT

Run / Event / LS: 246908 / 77874559 / 86
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Big Questions

e Although the Run-I of the LHC has been a huge
success with the Higgs discovery....

* [here are still several questions that ‘we hope’ the
Run-II of LHC will be able to address......

e Data are being taken right now so keep your
fingers crossed.
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* \We still have to know if the Higgs is just the SM
higgs or its nature is different

* Related to the previous point (or maybe a different
way of saying it), how is EW breaking realized?
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NB: | am going to through ideas on the board

e The nature of the EWSB could be:

» weakly coupled: SUSY, little Higgs, fine-tuned as
in the SM

* strongly coupled: Composite Higgs
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* Naturalness still drives much of the model building:
* Anthropic
o SUSY
e strongly coupled
* neutral naturalness

e Relaxation
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* Baryogenesis/leptogenesis
* Inflation/tensor modes

e Flavour

¢ CCY



EXperimental data
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ATLAS SUSY Searches* - 95% CL Lower Limits ATLAS Preliminary

Status: Feb 2015 Vs=7,8TeV
Model ety Jets EYS [Laam™) Mass limit Reference
MSUGRA/CMSSM 0 28jots  Yes 203 M) 1405 7875
M. gty 0 26jots  Yos 203 mE] )0 GV, m(1* gen. Jlem(2™ gen. ) 1406 7875
0y, §-qt) (comprossed) 1y O-1jet  Yes 203 moiEy) = mic) 14111558
P 0 26jets  Yes 203 miE?)=0 Gav 1405 7875
22, 2—gobh —qyW*E tep  38jets Yes 20 m(E?)-<300 GaV. m(§*)=0 SImiT)em(zh 150103555
22, B—gult/tviw)E} 2¢4 O0djets - 20 M} 0 GV 1501 08545
GMSE (/ NLSP) 1274017 O2jots Yoz 203 tang >20 1407 0803
GGM (bino NLSP) 2y . Yes 203 i} )50 GeV ATLAS-CONF-2014001
GGM (wino NLSP) lepey - Yes 48 mit; 150 GeV ATLAS-CONF-2012-144
GGM (higgsino-bino NLSP) Y 1h Yes 4.8 mi; 12220 Gev 12111167
GGM (higgsino NLSP) 2ep(2) 03jets Yes 58 M{NLSP)>200 GeV ATLAS-CONF-2012-152
Gravitino LSP 0 monojet  Yes 203 MC)>1.5% 10-* eV, m(E)em(j)e1.5TeV 150201518
f=ebbiy 0 3  Yes 201 <400 GoV 1407 0500
f—siily 0 71041 Yes 203 mii}) <350GaV 1308.1841
Fonif) O1ep 3h  Yes 201 mE7)<400 GaV 1407 0800
—biky 0tep 3b Yes 201 mii <300 eV 1407 0800
byby, By —biy 0 2h Yes 201 M} )<90 GeV 1308 2631
by, by ey 2eu(88) 03b  Yes 203 mE 1e2 i) Mprtma
iyiy. iy b} 12e0  12b Yes 47 meE}) = 2mi7), miE))eSS Gov 12092102, 1407 0583
iy, fy—>WHE or of] 2en 02jets  Yes 203 miET )1 Gev 1403 4853, 14124742
iviy, iy ok 0tep 120 Yes 20 TS jet GeV 1407 056314061122
iy, fy=ecky 0 momojetictag Yes 203 mii,)-mii})<B5Gev 1407 0808
iyiy (natural GMSB) 2e.ul2) 15 Yes 203 miE})>150Gev 1400 5222
by =i, +Z 3epuld) 1h Yes 203 m(E})<200 Gev 1400 5222
hlig, I—L8) 2ep 0 Yes 203 mE7)e0 Gav 1400 5294
BLhy B —dwiew) 2ep 0 Yes 203 MEET =0 GeV, mi7, 9)=0.S(mit? Jom(iT)) 1400 5294
FEy, B =) 2r ) Yoo 203 4000, it 7.0 S ot i
f.i”-ln n’. mv).lw. i) 3en 0 Yes 203 i Jom(E2), m(E)=0, mil. 7-0.54mi s Jomii ) 1402 7029
23en  O2jets  Yos 203 m(E] J=mn(3), mni7)=0, slepions docoupled | 14035204, 1402 7029
fjhé. habb/WW/Tr)yy €Y 026 Yes 203 e Jm(E5), mii7)=0, sleptons decoupled 1501.07110
f‘ﬂ‘ 2, —ixt 4ep 0 Y 203 et ). -0, el -0 S 1405 5008
Direct £ 1] prod., long-lived ] Dsapp ¥k 1ot Yes 203 meES miE])=160 MeV, «(17)50.2 ns 13103675
Stable, stopped § R-hadron 0 150ts  Yos 279 m(E})=100 GV, 10 jrs<r(<1000 & 1310 6584
Stable ¢ R-hadron tri - - 19.1 1411 6795
GMSB, stabie T, £] <12, ety V24 . SR X 10any<50 1411 6798
GMSB, 1] —C, long-iived 1 2y . Yes 203 2<rii)<3 ns, SPS8 mocel 1408 5542
. ¥ —qqu (RPV) 1, displ vix - - 203 1.5 <cr<156 mm, BRG)=1, m(i])=108Gev | ATLAS-CONF-2013092
LFV ppsiv, 4 X, 0,00 4 1 2e.p - - 46 A5, #0.10. 4,5:+0.05 12121272
LEV ppst, ¢ X0, ved 4+ T Tepsr - - 46 A5, =0.10, 4y3,:=0.05 12121272
Blinear RPV CMSSM 2e.4(S8) 03b Yes 203 M=), CTisp<) mm 1404 2500
LRy A —WE 0| —eeb, b,  dep . Yes 203 M(ES)0.25m(E] ), 41490 1405 5085
ST o -OWi& i —=rrb,ere, Jeper . Yes 203 m(ET )0 2] ), 41140 1405 5086
i-mc 0 6-7 jots - 203 BR(1)«BR(h«BA(c)}«0% ATLAS.CONF-2013.091
F—hit, f—bs 2eu(88) 036 Yes 203 1404 250
Scalar charm, &—ck| Yes 203 I m(E})<200 Gev 150101325
-1
R - - 10 * Mass scale [TeV]

*‘Only a selection of the available mass limits on new stales or phenomena is shown. AN limils quoted are observed minus 1o theoretical signal cross section uncertainty.



Goals for Les Houches

 Form small groups to work on a particular topic
relevant for the LHC

* [ake advantage of having a good collection of
theorists and experimentalist in a wonderful
location
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« Compressed spectra in SUSY: alternative signals

« Theories where non-color particles cancel the quadratic divergence:The Twin Higges et al. How to look
for these?

= BSM simulation at NLO in QCD

= Standardizing cross section information in the SLHA format (finalizing what has been initiated in 2013)

= Superboosted tops

= Vector-like Quark/Top partner searches: recommendation for presentation of searches for weak single
production

« New Heavy gauge bosons: Prospects/priorities for run-l| )

« Compositeness scenarios: possibile to present results in terms of a useful simplified parametrisation 7
(like MSSM/pMSSM elc)? %

= Is the current status of boosted object reconstruction techniques sufficient for Run-Il BSM searches? &
e.g. Is experimental b-tagging good enough in the boosted H/t kinematic regime? a3

= Do we need new techniques for leptonic and semi-leptonically decaying boosted objects?

« EFT approach to new physics and DM: Signals & limitation Raad

Higgs and New Physics |

= Effective field theory approach to Higgs searches at the LHC.

« EFT implementation in Monte Carlo

« Fiducial Higgs cross sections at the LHC

« Synergy of electroweak precision and Higgs data.

« Triple gauge couplings at the LHC: how to make the analysis better and more model-independent.

« Presentation of limits from heavy Higgs searches on multi-Higgs models.

« Complementarity between non-standard Higgs searches and precision Higgs measurements

= Extra Higgs (light or heavy) searches: which decay channels are not covered?

= Scalars approximately mass-degenerate with the 125 GeV Higgs boson

« Higgs studies in the off-shell regime: on-shell and off-shell interference effects, impact on heavy Higgs
signal strength measurements, EFT vs simplified models.

« Prospects for NMSSM Higgs Bosons with Run |l

« “Exotic” decays of h(125) - what is doable with Run Il and how ?

« probing h(125) CP (beyond h—2Z: fermionic h decays, ttH, ...)

» Higgs and dark matter.

= Renormalization group effects in the dim 6 EFT space, impact on searches for new physics?

= status of double Higgs production searches: is there something left to do?



