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Super Symmetry

Standard particles SUSY particles

SM particle (spin J) =« usr,, sparticle (spin J £ 1/2)




Higgs sector in MSSM

Two Higgs doublet model (2HDM) Constraints (2015 data)
231" (13 TeV)
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5 physical states: h, H, A, H*
tan p = v,/v,
hMSSM scenario:
= h — Higgs (125 GeV)
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Signal: hLMSSM




Main Backgrounds: Drell-Yan, VV, t t







CMS detector Steel return yoke -

Total weight: 14,000 ton 12,500 ton Silicon trackers

Overall diameter: 15.0m Pixel (100x150um)~16m? ~66M channels
Overall lenght:  28.7m / I Microstrips (80x180um) ~ 200m*~9.6M channels
Magnetic field:  3.8T | f

Superconductive solenoid

Niobium titanium coil carrying ~ 18,000A
s

/ Muon chambers
J 7 Barrel: 250 Drift Tube, 480 Resistive Plate Chambers
~ 7 Endcaps: 569 Cathode Strip, 432 Resistive Plate
" Chambers

Preshower
~ Silicon strips ~ 16m?~ 137,000 channels

Forward calorimeter
Steel + Quarz fibres ~ 2,000 channels

Crystal
Electromagnetic
calorimeter (ECAL)
~ 76,000 scintillating PbWO, crystals

Hadron calorimeter (HCAL)
Brass + Plastic scintillator ~ 7,000 channels



Channel: e-py with opposite sign

2016 Data Pt In|

Luminosity: 12.9 fb™ 24 GeV 13GeV <24
Triggers: Mu23_Elel2 OR Mu8_Ele23 8GeV 24GeV <25
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Visible mass and D( cut

2016, 12.9 b (13 TeV)
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To further reduce t-t background a cut in DZis
introduced

De = pi — o = Br-C—a (772 +77) ¢
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Mot Signal extraction

mis mis

mT,tot:\/m%(e’pT )"'sz(M,PT )"'m%(e,li)
where: my(L;,L,) =12 PL PA (1—cos 0,,)
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Signal and Bkg
MC samples

Signal-like

BDT_response = ts to
identify signal from background

Low BDT
Bkg-like
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Events follow the
path created with MC

High BDT

Hopefully the
signal we are
looking for

BDT_response

Low BDT Hopefully only
background events 16




Events follow the
path created with MC

High BDT

Hopefully the
signal we are
looking for

BDT_response

Low BDT Hopefully only Of course things
background events are not that easy!
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(1) dN S 111

Varlables gg - @(500 GeV)

Inpit variable: dohl_mumel
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BDT response
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BDT evaluation(gg — ®)
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BDT evaluation(gg — bb®)
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Upper 95% CL limit on o{gg—P®)xBR({(IP—TtT) [pb]

Expected limits
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—BDT>01 — BDT >0

. Limits are
gg - P r . : -
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. QUANTUM MECHANICS AND QFT STILLHOLD -
Eﬁlﬂﬂﬂ"ﬂL COLLIDER STILL SEES NO Rty m
“THREE CENTURIES OF TRIUMPH FOR SUSY AI%IHE;L

il L |
L &

- -
The seasonal trends k- .'nu&edimhh:i'r

Extremely-weeny constrained SUSY How to ensure your model remains
MNSFWMSSM predictability-free
FF3C10ACBAS-MSSM
Forum
MS'T'M St e Is choice moral?
Anﬂm:lpl: landscaping and trimrnlng H'.dnwn 'E"H"fﬂmﬂ you cf 3 path of sctiia

dhe.pro : mtnﬂlﬂ'
‘ ;} ;}, N— .

Crrln "
UL i-= H - -._- -\..l ..|-| J. =
o H\ e ! -r' o .u:-r-',- i-,ﬁlﬁé
1 x e % [ e - 5 e  $haa 1-‘--" "l 'E;r'__j_'-.‘_ ll-.-' i .
15 = [ TTE ] 4 I 4 1 1 r . J

MELE .




	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23

