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Optimisation

@ p; > 20 GeV, pj > 40 GeV

@ isolation: CONEO4 with threshold = 0.20
@ Ny >1(J =lightand b jets)

o N, =1

o N,=3

[0 H candidate as pair of b jets closest to My
[(?) t candidate as b with closest M7 (¢b) to M,
[1(?) together

@ 80 GeV < |M(bb) — My| < 180 GeV
@ loose top reco: M7T(b¢) < 210 GeV

? W reco? (still to run)
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Higgs and top reco

MHhrec_TTtoLHtoBB-Kappa-hut Mtoptrec_TTtoLHtoBB-Kappa-hut
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Red: H reco only

Green: t reco only

Blue: simultaneously

if( (abs(Mrallin - 173.0) + abs(Mdallin - 125.0)) <
(abs(Mrall - 173.0) + abs(MHall - 125.0)) )

Mral |l = Mrallin;

MHal | = MHal lin;
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Shaping signal?

t reco only simultaneous
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CutFlow

| | | | | | |
o C N/A\ nb/EI U/sp SOT MTI
=, IS, 0
Uts 1, 3 M"’v 5 D210
Cut Sum Bg Signal got | Signal gut Signal ttbar THa | TT+VHets TT+ets VH Wriets ZToLL
nocuts 102374306 + 48253 | 21261 + 21 | 173700 + 172 | 130801 + 141 | 17526 = 6 | 8033 + 23 | 32322460 + 7322 | 126199 + 317 | 61478064 + 16417 | 8422024 + 45133
95851947 + 47415 | 21016 + 21 | 166201 = 169 | 137840 + 140 | 17081 + 6 | 7992 + 23 | 31967096 + 7284 | 112118 + 208 | 55856312 + 14757 | 7891348 + 44466
533789 + 1474 19887 | 11213+44 | 11364+40 | 252542 | 23944 | 524811976 1820 + 35 2319 4 100 2075 + 1100
290 +2 1672 + 17 6301+30 | 103841 | 5642 205788 + 611 2+6 875 + 61 215+ 108
80 < My < 180 21742 1583 £ 17 5937429 | 800+1 | 4142 178498 + 569 3746 600 £ 51 54454
M7 <210 162219 = 543 259 +2 1452 + 16 5511428 | 633+1 | 3041 161095 + 541 32+5 429 + 43 040
£(163b) ~ 4%: 34% (3b-tag), 60% - 78% =
Lorenzo Basso (IPHC)

7% (10 = e, p) = 25% (3b kin)
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Distributions - |

Vs=13TeV (s=13Tev
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Distributions - Il

leading light jet light jet best top reco

Vs =13 TeVv Vs =13 TeV
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Maybe useful to disentangle tt-mediated signal from single-top one?
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Distributions - Il

arxiv:1402.3073

pT(€F) /P (€7) and n(e*)/n(e”)

Vs=13TeV {s=13TeV
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Significant only for x(gut) (too much suppressed) and single-top type of signal
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T7 — 3¢
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Optimisation - almost matched Isis’s

@ p{ > 20 GeV, pI' > 40 GeV
@ isolation: CONEO4 with threshold = 0.20

@ Ny >1(J =lightand b jets)
dropped N; < 3: no real gain

@ Ny, >1toreduce WZ, N, <1once WZisremoved = N, =1

@ Z candidate as pair of ete~(uT ™) closest to M,
and | My, — Mz| < 15 GeV

@ loose W reco: 10 < M7 (¢y,)/GeV < 150

@ loose top reco: M7T(bly)/GeV < 215

Lorenzo Basso (IPHC) March 25, 2015 11/13



Fakes - isolation problem

Vs =13 TeV

Solution: Cut AR(¢;¢;) > 0.4Vi,j =1..3
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CutFlows

Mine

Sum Bg KiZe KtZu tt — ktZu | TT+V+ets TTHets TZq VV+jets ZToLL

630956982 + 587722 | 2386 = 3 | 2263 + 3 | 2086 + 1 | 6087 + 11 | 7439298 + 2305 | 2097 = 1 | 286524 + 87 | 623222976 + 587717
N; 1. 109686797 + 175815 | 2078 + 3 | 1848 4+ 3 | 1984 + 1 | 5944 + 11 | 7010238 + 2245 | 1851 + 1 | 112084 + 56 | 102556680 + 175801
Ny=3 33725 + 2010 262+1 | 190+1 | 474+0 525 +3 5158 + 62 194+0 7941 + 14 19907 + 2009
OSSF >0 32364 + 2010 261+1 189 +1 473+0 475+ 3 3880 + 54 193+ 0 7908 + 14 19907 + 2009
Ny=1 3873 + 280 17141 | 115+1 | 244+ 0 245+2 2210 + 41 114+0 328 +£3 976 + 277
|M(06) — Myz| < 15 2065 + 264 157 £1 104 +1 232+0 167 £2 645 + 22 104+0 296 £3 853 + 263
MT(t) < 150 1755 + 213 149 +£1 9741 223+£0 146 £1 537 £ 20 100£0 276 £3 698 + 212
MT(b) < 220 1211 + 189 143+1 92+ 1 210+0 89+1 320 + 16 94 +0 148 £2 560 + 188

1 H
Isis’s
Initial At least 2 jets At least 1 CSVL [ At least 1 OS Inv Mass Z High pt b jet Inv Mass FCNC top

TTsemilep Kappa Zct Ztoll 2.09e+03 £ 0.718 159 + 0.193 134 £ 0178 721 £ 0.13 3 32.7 £ 0.0874 2 + 0.0788
TTdilep WToLNu 1.93e4+03 £ 7.6 85+ 1.6 77.9 + 1.53 33.3 £ 0999 5.1+ 0.391 325
TTdilep ZToLL 803 + 2.54 121 + 0.988 112 + 0.949 6 26.5 £ 0.462 11.4 £ 0.303
TTd)l(-p 6.78e+06 + 3.44e+03 141le )3 + 48.5 1.23e+03 45.2 717 £ 10.9 45.1 + 8.67 284 + 6.88

['Tsemilep HToZZ 2 267 + 0.34 0.00087 | 0.00174 £ 0.00087 | 0.00087 £ 0.000615 | 0.00087 £ 0.000615 | 0.00087 + 0.000615 | 0.00087 £ 0.000615
TTsemilep ZToLL 1 1.68e+03 + 5.3 + 118 735+ 1.11 38.5 + 0.804 28 (RS 174 £0.54 6.56 = 0.332
TTsemilep ZToLL 2 1.68e+03 + 5.3 119 744+ 112 + 0.799 2 17.1 + 0.536 6.79 + 0.338
WZToLLLNu 2.57e+405 = 60.5 e+04 £+ 15.5 . + 517 497 £ 2.77 268 + 2.04 199 + 1.75 929+ 1.2 32.8 £ 0.712
ZToLL50-3Jets 6.28e+06 + 3.39e+03 e+03 + 76.1 777 £+ 379 137 £ 15.9 124 + 151 722 + 11.6 35.2 + 8.07
ZToLL50-4Jets 2.16e+06 £ 1.49¢+03 | 1.66e+03 £ 40.9 959 + 31.1 186 + 13.7 172 £13.2 97.8 £9.93 26.2 + 5.14
ZZToLLJJ 2.12e+05 + 480 7+ 9.54 14.1 = 3.92 1.09 + 1.09 1.09 £+ 1.09 1.09 = 1.09 1.09 + 1.09
ZZToLLLL 3.59e+04 + 135 2.75e+03 + 37.3 181 + 9.58 30 + 3.9 21.8 + 3.33 9.65 + 2.21 5.59 + 168
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