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Introduction

O

We presented the optimisation results on the HBSM, seems
everyone is happy;

For = 0 central jet: (p}‘, Metsig, Sig) = (30 GeV, 1.75, 2.184);
For > 1 central jet: (p}, Metsig, Sig) = (0 GeV, 3.0, 3.030);
These are preliminary categorization for the lowest Met signal; and

May consider more categories to cover low, medium and high Met
region to better accommodate all the signals.

Work in progress

Oo0ooao

e Control plots & In progress
e Signal parametrisation & In progress
e Background parametrisation < Almost done
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https://indico.cern.ch/event/806830/

Introduction

0 The parametrisation is done using analytical function defined as:

FIEEOZZ () = (fy(mag)+Fa(mag)) < H (mo=mmag) < Co+ 27219922 (m ) x H (mag—mo),

where:

f1(mae) = exp(ay + ag - myp + ag - mi,),

1 1 myp — by 1
fz(rn,m):{§+§erf( 1.’.1 )}x _
2 1+ exp (m";;— l)

fngz/‘quz(m,m) = exp ((:1 e mag +es omip e miy +oesomi o+ oce - mi!) s
Co = fa(mo)
Jilmo) + fa(mo)

O For gqZZ, mg = 240 GeV, and my = 255 GeV for ggZZ

Abdualazem | gg — R — SH — 4¢ + E'SS



Zero central jet category

Fitting the range between 140 GeV to 2000 GeV for qqZZ
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O qqZZ background for 4e, 41 and 2u2e channel, and the inclusive
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Zero central jet category

Inspecting the relative error on the fit for ggZZ

qq — ZZ - 4e + Met qq - ZZ — 4p + Met
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Relative Error on Fit

?‘u T

0200 600 800 1000 1200 1400 1600 1800 2000 4007 600 800 1000 1200 1400 1600 1800 . 2000
m, [GeV] m, [GeV]

qq — ZZ — 2u2e + Met qq = ZZ — 4l + Met

Relative Error on Fit
Relative Error on Fit

#\\ T
uu%\

[T

P L
N
8

000 1200 1400 1600 1800 2000 0 1800 2000
m, [GeV] m, [GeV]

O gqZZ background for 4e, 4, and 2u2e channel, and the inclusive
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Zero central jet category

Pull plots for ggZ.
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O qqZZ background for 4e, 41 and 2u2e channel, and the inclusive
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Zero central jet category

Fitting the range between 140 GeV to 2000 GeV for ggZZ
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O ggZZ background for 4e, 41, and 2u2e channel, and the inclusive

ENISS

lazem |gg — R — SH — 4£ +



Zero central jet category

Inspecting the relative error on the fit for ggZzZ
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0 ggZZ background for 4e, 4., and 2;:2e channel, and the inclusive



Zero central jet category

Pull plots for ggZZ
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O ggZZ background for 4e, 41, and 2u2e channel, and the inclusive
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At least one central jet category

Fitting the range between 140 GeV to 2000 GeV for qqZZ

2 T ] Enes 1869
2 10k imulation Internal N
€10 RN Mean 2525+ 1989
> A 85.98 + 1406
g = 108.8/101
2 2808
<

200 600 800 1000 1200 1400 1600 1800 2000

m, [GeV]
) T T AL Sl Entes 3387
g imulation Internal .
5 Qa2 e e | Mean 2559 1549
>10 a1 StdDev 9016+ 1095
g “ X2/ ndf 99.89/106
3 Prob 6488

200 600 800 1000 1200 1400 1600 1800 2000
m, [GeV]

O qqZZ background for 4e, 41 and 2u2e channel, and the inclusive
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At least one central jet category

Inspecting the relative error on the fit for ggZ2Z
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At least one central jet category

Pull plots gq.
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O qqZZ background for 4e, 41 and 2u2e channel, and the inclusive
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At least one central jet category

Fitting the range between 140 GeV to 2000 GeV for ggZZ
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O ggZZ background for 4e, 41, and 2u2e channel, and the inclusive
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At least one central jet category

Inspecting the relative error on the fit for ggZzZ
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At least one central jet category

Pull plots gg.
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Summary

O The qqZZ and ggZZ background parametrisation is nearly done;
O But we need to fix some few things.
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Thank you!




Additional slides

Signal and background

Signal samples have already been produced, JIRA, as follows: J

O The mass of S is fixed to 160 GeV;
0 The masses of R are 390 GeV, 450 GeV, 800 GeV and 1500 GeV:

e mr =390 GeV: my = 220 GeV

e mp = 450 GeV: my = 220 GeV and 250 GeV

e mp = 800 GeV: my = 220 GeV, 300 GeV and 500 GeV

e mp = 1500 GeV:my = 220 GeV, 250 GeV and 1000 GeV

O Requested HIGG2D1 derivation with cache: 21.2.55 and p-tag:
p3782. All jobs are finished see here; and

O The mini-tree production is done using HZZAnalRun2Code.

Background samples J

O qqZZ*, g9ZZ*, ttZ, Z + jets, tt and VVV.
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https://its.cern.ch/jira/browse/ATLMCPROD-6847
https://prodtask-dev.cern.ch/prodtask/inputlist_with_request/23658/
https://gitlab.cern.ch/HZZ/HZZSoftware/HZZAnalRun2Code

Additional slides

RSH-signal optimisation
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Optimise the my, of the RSH-signal by doing 2D scan of p#* and EMss,
and select the cut that gives maximum significance.
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Additional slides

RSH-signal optimisation
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Additional slides

RSH-signal optimisation

Signal and background are mc16a, mc16d and mc16e combined;
The signal cross section (xsectionxBR) is 1 fo~' (set by hand);
The significance is calculated using S/v/S + B and S/V/B;

S, and B are the signal and background event, respectively;

Background events are normalised to cross section for the
Myp > 200 GeV;

O Scaling background events by 20.3% uncertainty. It's calculated
as follow:

OO0ooO0ooao

The background scaled by a number extracted as follows: For instance,
for my = 220, and mg = 390: events in m4,(210 — 230) GeV over the
full range of my,(> 200) GeV.

Abdualazem | gg — R — SH — 4¢ + E'SS



Additional slides

2D mapping of p4* and Metsig

ATLAS Internal NZZ""* =0 /s =13TeV; 140 fo™' ATLAS Internal N> 1 /s =13TeV;140 fo™'
2 T T T T T T T T T 22 |m > o 3 o
@ E + 3 E +
3 . L =, 2
2 a5 \\ 2 5 = 450 28 @
aF 1.8 E
L L 2.6
3.5 16 .5F
i : B
2.5 1.2 5F 22
F 121 F
2 ! E 2
1.50 08 50 18
E 0.6 E
1: I 1.6
0.5F 04 5
o E 1.4
0: 0.2 0:
10 20 30 40 50 60 70 80 90 100 10 20 30 40 50 60 70 80 90 100
Py’ [GeV] py’ [GeV]

Abdualazem | gg — R — SH — 4¢ + E'SS



Additional slides

Event Selection

QUADRUPLET
SELECTION

- Require at least one quadruplet of leptons consisting of two pairs of same-flavour
opposite-charge leptons fulfilling the following requirements:

- pr thresholds for three leading leptons in the quadruplet: 20,15 and 10 GeV

- At most 1 calo-tagged. stand-alone or silicon-associated muon per quadruplet

- Leading di-lepton mass requirement: 50 < my2 < 106 GeV

- Sub-leading di-lepton mass requirement: mpeshold < #34 < 115 GeV

- AR(£,£") > 0.10 for all lepton pairs in the quadruplet

- Remove quadruplet if alternative same-flavour opposite-charge

di-lepton gives mys < 5 GeV

- Keep all quadruplets passing the above selection

IsoLATION NEEDS UPDATING

- Contribution from the other leptons of the quadruplet is subtracted
- Muon track isolation (AR = 0.30): Epr/pr < 0.15

- Muon calorimeter isolation (AR = 0.20): ZEp/pr < 0.30

- Electron track isolation (AR = 0.20) : £E¢/Er < 0.15

- Electron calorimeter isolation (AR = 0.20) : £Ep /By < 0.20

Impact - Apply impact parameter significance cut to all leptons of the quadruplet
ParAMETER - For electrons: dy/oy, < 5

SIGNIFICANCE - For muons: dy/og, <3

BEsT - If more than one quadruplet has been selected, choose the quadruplet
QUADRUPLET with highest Higgs decay ME according to channel: 44, 2¢2u, 2u2e and 4¢
VERTEX - Require a common vertex for the leptons:

SELECTION - x?/ndof < 5 for 4y and < 9 for others decay channels
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Additional slides

Kinematic distributions for the signal
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Additional slides

Kinematic distributions for the signal
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Additional slides

Kinematic distributions for the signal
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Additional slides

Kinematic distributions for signal & background
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Figure: The invariant mass of the first (left) and the second (right) lepton pairs.
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Additional slides

Kinematic distributions
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Figure: The invariant mass of the first (left) and the second (right) lepton pairs.
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Additional slides

Kinematic distributions
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Additional slides

p# and EMsS scan for zero central jet

65.92+0.29

2474.93+7.43 | 345.02+1.04

26.89+

2.5940.24

28+0.56

13.7440.15

Bvelo 61.3220.28 2358.82=7.33 | 330.25+1.02 | 4.4520.25 | 2.38+0.23 | 1942041 | 12.9620.15 261
N = 0 28.6420.19 7562.1126.15 | 208.3430.81 | 0.9920.10 | 1.82£0.20 | 0.656£0.23 | 7.22£0.10 .50
P > 000 & E7™ > 0.00 GeV. 28.6420.19 7582.1126.15 | 208.3420.81 | 0.99:0.10 | 1.82£0.20 | 0.656£0.23 | 7.22£0.10 150
79 > 0.00 & Ef™* > 10.00 GeV 27.76+0.19 1340.84+5.70 | 184.65+0.76 | 0.98+0.09 | 1.67+0.19 | 0.65+0.23 | 7.11+0.10 1.57
P> 000 & Ep™ > 20.00 GeV 24.9920.18 958.03£4.79 | 137.07£0.66 | 0.96:0.09 | 1.350.17 | 0572022 | 6.80£0.10 767
[ > 0.00 & 7™ > 30.00 GeV 20.7420.16 603.46-3.81 | 89.74:053 | 0.94-0.09 | 1.01+0.15 | 0.48+0.20 | 6.38:0.09 .74
P> 0.00 & Ep™ > 40.00 GeV 15.3120.14 349.69:2.81 | 53.3720.41 | 0.83£0.09 | 0.64=0.12 | 0.40-0.18 | 5.86=0.09 .68
P> 0.00 & EF™ > 50.00 GeV 10202011 186.73£1.98 | 29.02:0.30 | 0.7240.08 | 0.37£0.09 | 0.40£0.18 | 5.290.09 751
[ pi7 > 0.00 & E7™ > 60.00 GeV 6.3020.09 98.2351.43 | 14.800.21 | 0.6620.08 | 0.21£0.07 | 0.40£0.18 | 4.69:0.08 1.28
P> 000 & 7™ > 70.00 GeV 3.7620.07 476230.97 | 7.2430.15 | 053+0.07 | 0.1630.06 7.10£0.08 7.08
[p7 > 0.00 & E7"™ > 80.00 GeV. 2.12:0.05 22152064 | 3491010 | 0.44£007 | 0.1040.05 3.5820.07 0.86
P> 000 & E7™ > 90.00 GeV 7.20+0.04 70532043 | 1.6420.07 | 0.40-0.06 | 0.10£0.05 | 0.09=0.09 | 3.110.07 0.67
[p¥>0.00 & E™ > 100.00 GeV 0.65+0.03 4901029 | 0.76:0.05 | 0.32+0.05 | 0.02:0.02 | 0.09£0.09 | 2.66-0.06 049
P> 10.00 & E7 > 0.00 GeV 27.7120.19 7047.9725.52 | 177.2320.75 | 0.9920.10 | 1.5520.19 | 0.57£0.22 | 7.10£0.10 .75
P> 10.00 & E7™ > 10.00 GeV 26.92:0.18 927531517 | 160.0310.71 | 0.9810.09 | 1.4450.18 | 0.57£0.02 | 7.01£0.10 1.80
P> 10.00 & Ey™ > 20.00 GeV 24.3820.17 665.13:4.35 | 119.53£0.61 | 0.9620.09 | 1.19=0.16 | 0.5720.22 | 6.7320.10 1.92
P> 10.00 & Ep™ > 30.00 GeV 20.3120.16 42967348 | 79.1420.50 | 0.9410.09 | 0.87%0.14 | 0.48+0.20 | 6.3320.09 1.98
i’ > 10.00 & EF™ > 40.00 GeV 15.00:0.14 253404257 | 4759:0.39 | 0.83£0.09 | 057+0.11 | 0.40+0.18 | 583009 .89
P> 10.00 & Ep™ > 50.00 GeV 70.0120.11 738.63+1.80 | 26.0420.29 | 0.7220.08 | 0.35+0.09 | 0.40+0.18 | 5.26+0.09 1.70
pf" > 10.00 & Ef"™* > 60.00 GeV 6.18+0.09 73.15+1.31 13.38+0.20 0.66+0.08 | 0.21+0.07 | 0.40+0.18 | 4.67+0.08 1.43
P> 10.00 & Ey™ > 70.00 GeV 3712007 36.2820.89 | 6570.14 | 0.5320.07 | 0.1620.06 | 0.21£0.13 | 4.09£0.07 719
P> 10.00 & Ey™ > 80.00 GeV 2.0910.05 76982059 | 3.1810.10 | 0.4410.07 | 0.1040.05 | 0.0940.09 | 3571007 094
P> 10.00 & Ey™ > 90.00 GeV 7.19:0.04 8.09£0.39 | 1.49+0.07 | 0.4020.06 | 0.10£0.05 | 0.09£0.09 | 3.10+0.07 0.72
P> 10.00 & Ey™ > 100.00 GeV. 0.6520.03 3855027 | 06810.05 | 0.3220.05 | 0.020.02 | 0.090.09 | 26510.06 052
[P > 20,00 & Ey™ > 0.00 GeV 24.9820.18 560.98:4.37 | 116.70£0.61 | 0.97£0.09 | 1.20£0.17 | 05720.22 | 6.7820.10 211
[p¥7 > 20.00 & EF™ > 10.00 GeV. 24.3520.17 508.27+4.16 | 107.2620.58 | 0.96:0.09 | 1.14-0.16 | 0572022 | 6.7220.10 2.16
79 > 20.00 & E™* > 20.00 GeV 22.29+0.17 386.27+3.58 83.74+0.51 0.94+0.09 | 1.04+0.15 | 0.57+0.22 | 6.52+0.09 2.26
[pi7> 20.00 & EF™ > 30.00 GeV. 18.80+0.15 255.50:2.90 | 56.67=0.42 | 0.92£0.09 | 0.76=0.13 | 0.48-0.20 | 6.190.09 2.33
[ o> 20.00 & EF™ > 40.00 GeV 13941018 155.7742.14 | 35071033 | 0.8140.09 | 0462010 | 0.40£0.18 | 5.74-0.09 2.20
[ pi7> 20.00 & E7™ > 50.00 GeV. 9.3320.11 87.44=147 | 19672025 | 0.71=0.08 | 0.28+0.08 | 0.40£0.18 | 5.20£0.08 1.94
P> 20.00 & E™ > 60.00 GeV 5.7450.08 4735:1.07 | 10.2720.18 | 0.6520.08 | 0.140.05 | 0.40+0.18 | 4.65:0.08 1.60
[ pi7 > 20.00 & EF"™ > 70.00 GeV. 3.4120.06 24.1920.73 | 5.06=0.13 | 0.52£0.07 | 0.09£0.04 | 0.21£0.13 | 4.07£0.07 129
[p77 > 20.00 & E7™ > 80.00 GeV. 1.940.05 71822048 | 2522009 | 0.43+0.07 | 0.0520.03 | 0.09-0.09 | 3.5720.07 7.00
[ o> 20.00 & Ef™ > 90.00 GeV 7.090.04 5493033 | 1.19:0.06 | 0.39+0.06 | 0.05:0.03 | 0.09£0.09 | 3.10£0.07 0.76
[ pi7> 20.00 & EP™ > 100.00 GeV 0.59-0.03 2704022 | 053+0.04 | 0.31=0.05 | 0.02+0.02 | 0.090.09 | 265+0.06 052
[ p¥>30.00 & ET™ > 0.00 GeV 20.20:0.16 306.80:2.95 | 69.12:0.47 | 0.9310.09 | 0.870.14 | 0.490.20 | 6.30£0.09 229
[P > 30.00 & EF™ > 10.00 GeV. 19.7720.16 279.66:2.82 | 64.1020.45 | 0.91£0.09 | 0.83=0.14 | 0.49-0.20 | 6.26=0.09 2.34
P> 30.00 & Ey™ > 20.00 GeV 18.3220.15 218.732.50 | 51.98:0.40 | 0.90£0.09 | 0.81%0.13 | 0.49:0.20 | 6.1320.09 243
P> 30.00 & EF > 30.00 GeV. 15.8520.14 151.09£2.02 _36.7020.34 | 0.890.09 0.61+0.12 | 0.40£0.18 | 5.91+0.0
[P = 30.00 & Ey™ > 40.00 GeV 12.00£0.12 93.7551.40 | 23.2320.27 0.4020.18
[p¥>30.00 & Ey™ > 50.00 GeV 5387:1.05 | 13.61=0.21 0.4020.18




Additional slides

p# and EMsS scan for zero central jet

a4l 65.92+0.29 2474,93+7.43 | 345.0; 04 ] 26.89+0.61 | 2.59+0.24 | 3.28+0.56 [ 13.74+0.15 259 273
B-velo 61.3210.28 2358.8217.33 | 330.2541.02 | 4451025 | 2.3810.23 | 1.94:0.41 | 12.9610.15 248 261

=0 28.64+0.19 1582.1126.15 | 208.34=0.81 | 0.99£0.10 | 1.82+0.20 7.22£0.10 144 150
p¥ > 30.00 & ET™ > 60.00 GeV. 5.01+0.08 30.0240.75 | 7.28£0.15 | 0.64+0.08 | 0.14+0.05 458+0.08 135 1.69
P >30.00 & E/" > 70.00 GeV. 2.99+0.06 15.89+0.53 3.64+0.11 0.51+0.07 | 0.09+0.04 4.04+0.07 1.06 1.34
P37 >30.00 & E" > 80.00 GeV. 1.70+0.05 8.17+0.36 1.85+0.08 0.43+0.07 | 0.05+0.03 3.55+0.07 0.80 1.01

T>30.00 & E7™ > 90.00 GeV 0.97+0.03 4.02+0.24 0.91+0.05 0.39+0.06 | 0.05+0.03 3.08+0.07 0.59 0.74
P37 >30.00 & EM™ > 100.00 GeV. 0.52+0.03 1.87£0.17 0.41+0.04 0.31+0.05 | 0.02+0.02 2.64+0.06 0.41 0.50
P37 > 40.00 & EM™ > 0.00 GeV| 13.66+0.13 164.79+1.84 | 39.99+0.36 | 0.89+0.09 | 0.47+0.10 5.69+0.09 1.81 2.08
pr > 40.00 & E™* > 10.00 GeV 13.41+0.13 151.54+1.74 | 37.26+0.34 | 0.87+0.09 | 0.47+0.10 5.67+0.09 1.84 2.12
pr > 40.00 & Ef™* > 20.00 GeV 12.47+0.12 120.21+1.52 | 30.6740.31 0.86+0.09 | 0.47+0.10 5.61+0.09 1.87 2.20
p7 > 40.00 & E™* > 30.00 GeV 10.96+0.12 86.2541.24 22.3940.27 | 0.84:0.09 | 0.3840.09 5.47+0.09 1.87 2.26
P > 40.00 & ET™ > 40.00 GeV 8.73+0.10 55.08-:0.96 14.6340.21 0.75+0.08 | 0.294-0.08 5.25+-0.09 1.77 222
Py > 40.00 & ET™ > 50.00 GeV 6.03+0.09 32.1440.72 8.86+0.17 0.66--0.08 | 0.16--0.06 4.87+0.08 1.53 1.95
PIT > 40.00 & ET™ > 60.00 GeV. 3.800.07 18761054 | 4.8440.12 | 0.61+0.08 | 0.09+0.04 4.45+0.08 122 1.56
PY > 40.00 & ET™ > 70.00 GeV. 2.37+0.05 105910.39 | 2474009 | 0.49+0.07 | 0.07+0.04 3.97£0.07 097 1.25
P> 40.00 & ET™ > 80.00 GeV. 1.3620.04 5.5920.28 1.23£0.06 | 0.42£0.07 | 0.03+0.02 351£0.07 072 0.92
P> 40.00 & ET™ > 90.00 GeV. 0.77+0.03 3112019 0.63+0.04 | 0.39+0.06 | 0.03+0.02 3.06+0.06 051 0.63
P> 40.00 & E™ > 100.00 GeV 0.42+0.02 1.550.13 0.31£0.03 | 0.310.05 | 0.00+0.00 2.6320.06 0.36 0.43
P> 5000 & E/™ > 0.00 GeV. 7.39£0.10 92534123 | 23.15+£0.27 | 0.82+0.09 | 0.34+0.09 5.1420.08 1.30 1.48
P >50.00 & E/" > 10.00 GeV. 7.22+0.09 85.85+1.18 21.58+0.26 | 0.80+0.09 | 0.34+0.09 5.13+0.08 1.31 1.50
P >50.00 & E™ > 20.00 GeV. 6.69+0.09 69.21+1.01 17.86+0.24 | 0.79+0.08 | 0.34+0.09 5.10+£0.08 132 1.54

T>50.00 & £ > 30.00 GeV 5.88+0.09 50.27+0.82 13.11+0.20 | 0.76+0.08 | 0.27+0.08 5.02+0.08 131 1.56
P37 >50.00 & "= > 40.00 GeV. 4.79+0.08 32.77+0.66 8.72+0.17 0.68+0.08 | 0.22+0.07 4.88+0.08 1.26 1.54
P¥>50.00 & ET™ > 50.00 GeV. 3.58+£0.07 20.4140.51 5.46+0.13 0.61+0.08 | 0.14+0.05 4.62+0.08 1.13 1.42
p7 > 50.00 & E™* > 60.00 GeV 2.35+0.05 12.13+0.39 3.10+0.10 0.58+0.08 | 0.09+0.04 4.29+0.08 0.92 1.15
pr > 50.00 & E™* > 70.00 GeV 1.5140.04 7.12+0.29 1.64+0.07 0.47+0.07 | 0.07+0.04 3.88+0.07 0.73 0.91
p7 > 50.00 & E™* > 80.00 GeV 0.89+0.03 3.84+0.21 0.82+0.05 0.42:0.06 | 0.03+0.02 3.44+0.07 0.55 0.67
P >50.00 & E{™ > 90.00 GeV 0.53+0.03 2.24:0.14 0.42:+£0.04 0.38+0.06 | 0.03+0.02 3.03+0.06 0.39 0.47
pIT > 5000 & EI™ > 100.00 GeV 0.3140.02 114010 0.2140.02 | 0.29+0.05 | 0.00+0.00 2.62+0.06 029 0.33
P > 60.00 & E™ > 0.00 GeV 3.93+0.07 56.19+:0.90 13.7140.21 0.73+0.08 | 0.20+-0.07 4.55+0.08 0.90 1.00
PI” > 60.00 & ET™ > 10.00 GeV. 3.840.07 52.0040.86 | 12.8510.20 | 0.72£0.08 | 0.2040.07 454+0.08 0.90 101
P> 60.00 & E™ > 20.00 GeV. 353+0.07 41.5540.74 | 10.65+0.18 | 0.71£0.08 | 0.20+0.07 45320.08 0.90 1.03
P> 60.00 & EI™ > 30.00 GeV. 3.06+0.06 30.674059 | 7.91£0.16 | 0.69+0.08 | 0.180.06 4.49+0.08 0.88 1.02
P> 60.00 & ET™ > 40.00 GeV. 2.51+0.06 20574048 | 5.29+0.13 | 0.63+0.08 | 0.15+0.06 4.40+0.08 0.84 0.99
P> 60.00 & ET™ > 50.00 GeV. 1.98+0.05 12.93+0.37 | 3.44+0.10 | 0.58=0.08 | 0.09+0.04 4.2330.08 0.78 0.94
P > 60.00 & E" > 60.00 GeV. 1.37+0.04 7.80+0.29 1.99+0.08 0.57+0.08 | 0.07+0.04 4.02+0.07 0.66 0.79
P > 60.00 & EI"™ > 70.00 GeV. 0.93+0.03 4.75+0.21 1.11+0.06 0.46+0.07 | 0.07+0.04 3.69+0.07 0.54 0.65

T60.00 & £ > 80.00 GeV 0.58+0.03 2.66+0.15 0.59+0.04 0.40+0.06 | 0.03+0.02 3.33+0.07 0.41 0.49
P > 60.00 & EI= > 90.00 GeV. 0.37+0.02 1.71£0.12 0.31+0.03 0.36+0.06 | 0.03+0.02 2.97+0.06 0.31 0.35
P37 > 60.00 & EM™ > 100.00 GeV 0.25+0.02 0.96+0.08 0.17+0.02 0.28+0.05 | 0.00+0.00 2.59+0.06 0.24 0.27
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p# and EMss scan for one or more cen

41 65.92+0.29 2474.93+7.43 | 345.02+1.04 | 26.89+ 2.5940.24 28+0.56 | 13.7440.15
B-veto 61.32+0.28 2358.82+7.33 | 330.25+1.02 | 4.45+0.25 | 2.38+0.23 | 1.94+0.41 | 12.96+0.15
Nejer > 1 32.68+0.19 776.71+6.15 | 121.91+0.81 | 3.46+0.10 | 0.56+0.20 | 1.30+0.23 | 5.74+0.10
pY > 0.00 & E™* > 0.00 GeV 32.68+0.19 776.7146.15 | 121.91+0.81 | 3.4640.10 | 0.56+0.20 | 1.30+0.23 | 5.744+0.10
[ p{">0.00 & ET™ >10.00 GeV 32.11+0.19 699.06+5.70 | 111.29+0.76 | 3.424+0.09 | 0.47+0.19 | 1.30+0.23 | 5.69+0.10
pi > 0.00 & E™* > 20.00 GeV 30.40+0.18 534.26+4.79 | 87.26+0.66 | 3.32+0.09 | 0.38+0.17 | 1.30+0.22 | 5.52+0.10
[p¥ > 0.00 & EJ™ > 30.00 GeV 27.59+0.16 364.50+-3.81 60.72+0.58 | 3.1140.09 | 0.30+0.15 | 1.30:£0.20 | 5.2740.09
pi > 0.00 & Ef™* > 40.00 GeV 24.23+0.14 225.64+2.81 38.50+0.41 2.97+0.09 | 0.16+0.12 | 1.22+0.18 | 4.94+0.09
pY > 0.00 & E™* > 50.00 GeV 20.57+0.11 130.91+1.98 [ 22.70+0.30 | 2.70+0.08 [ 0.0540.09 [ 0.99+0.18 | 4.54+0.09
~p¥ > 0.00 & EF™ > 60.00 GeV 17.11+0.09 73.40+1.43 12.71£0.21 2.49+0.08  0.01:+0.07 | 0.99+0.18 | 4.09+0.08
pr > 0.00 & E™* > 70.00 GeV 14.05+0.07 38.36+0.97 6.8940.15 2.1840.07 | 0.01+0.06 | 0.82+0.13 | 3.62+0.08
[ p{">0.00 & ET™ > 80.00 GeV 11.32+0.05 20.64+0.64 | 3.59+0.10 | 1.94+0.07 | 0.01+0.05 | 0.65+0.09 | 3.27+0.07
pi > 0.00 & E™* > 90.00 GeV 9.08+0.04 10.47+0.43 1.80+0.07 1.7340.06 [ 0.03+0.05 | 0.57+0.09 | 2.93+0.07
[ p¥ > 0.00 & EJ™ > 100.00 GeV 7.4040.03 5.4540.29 0.9240.05 1.46+0.05 | 0.0340.02 | 0.48+0.09 | 2.62+0.06
pi > 10.00 & E{™* > 0.00 GeV 32.17£0.19 756.97+5.52 | 120.08+0.75 | 3.48+0.10 | 0.56+0.19 | 1.30+£0.22 | 5.69+0.10
pT > 10.00 & E™ > 10.00 GeV/ 31.60+0.18 680.9145.17 | 109.59+0.71 | 3.4340.09 | 0.47+0.18 | 1.30+£0.22 | 5.6540.10
pi’ > 10.00 & E{™ > 20.00 GeV 29.91+0.17 519.30+4.35 | 85.85+0.61 3.33+0.09 | 0.38+0.16 | 1.30+0.22 | 5.48+0.10
pT > 10.00 & E{™ > 30.00 GeV 27.14+0.16 353.4243.48 | 59.68+0.50 | 3.1340.09 | 0.30+0.14 | 1.30+0.20 | 5.2340.09
P > 10.00 & E{™* > 40.00 GeV 23.83+0.14 218.62+2.57 | 37.84+0.39 | 2.98+0.09 | 0.16+0.11 | 1.22+0.18 | 4.91+0.09
Pt > 10.00 & E{"™ > 50.00 GeV 20.28+0.11 126.73+1.80 | 22.31+0.29 | 2.71+0.08 [ 0.05+0.09 [ 0.99+0.18 | 4.51+0.09
Pt > 10.00 & ET™ > 60.00 GeV 16.89+0.09 70.99+1.31 12.50+0.20 | 2.49+0.08 | 0.01+0.07 | 0.99+0.18 | 4.07+0.08
pi > 10.00 & E{™* > 70.00 GeV 13.89+0.07 37.21+0.89 6.78+0.14 2.19+0.07 | 0.01+0.06 | 0.82+0.13 | 3.61+0.07
pr > 10.00 & ET™ > 80.00 GeV/ 11.23+0.05 20.06-:0.59 3.5340.10 1.96+0.07 [ 0.0140.05 | 0.65+0.09 | 3.26+0.07
pi’ > 10.00 & E7™ > 90.00 GeV 9.04:0.04 10.21+0.39 1.77+0.07 1.74+0.06 | 0.03+0.05 | 0.57+0.09 | 2.92+0.07
p7 > 10.00 & E™ > 100.00 GeV 7.3640.03 5.3340.27 0.9140.05 1.47+0.05 [ 0.0340.02 | 0.48+0.09 | 2.62+0.06
[ P >20.00 & EF™ > 0.00 GeV 30.64:0.18 717.49+4.37 | 113.74+0.61 | 3.44:0.09 | 0.56+0.17 | 1.30+£0.22 | 5.56+0.10
[p¥>20.00 & EF™ > 10.00 GeV. 30.11+0.17 644.57+4.16 | 103.66+0.58 | 3.394+0.09 | 0.47+0.16 | 1.30+0.22 | 5.524+0.10
[ p7 > 20.00 & Ef™ > 20.00 GeV 28.46+0.17 490.9443.58 | 81.12+0.51 3.3040.09 | 0.38+0.15 | 1.30+0.22 | 5.364-0.09
[ ¥ >20.00 & Ef™ > 30.00 GeV. 25.83+0.15 333.224+2.90 | 56.28+0.42 | 3.10+0.09 | 0.30+0.13 | 1.30+0.20 | 5.12+0.09
[ p¥ > 20.00 & EJ™ > 40.00 GeV. 22.70+0.13 205.3742.14 | 35.67+0.33 | 2.9540.09 | 0.16:£0.10 | 1.22:+0.18 | 4.824-0.09
[ P >20.00 & Ef™ > 50.00 GeV 19.38+0.11 118.81+1.47 | 21.06+0.25 | 2.70+0.08 | 0.05+0.08 | 0.99+0.18 | 4.44+0.08
pT > 20.00 & E{™ > 60.00 GeV/ 16.22+0.08 66.49+1.07 11.7940.18 | 2.48+0.08 [ 0.01+0.05 [ 0.99+0.18 [ 4.02+0.08
[ P77 >20.00 & Ef™ > 70.00 GeV 13.41-0.06 35.08+0.73 6.41+0.13 2.20+0.07 | 0.01+0.04 | 0.82+0.13 | 3.57+0.07
[p¥>20.00 & Ey™ > 80.00 GeV. 10.93+0.05 18.87+0.48 3.334+0.09 1.97+0.07 [ 0.01+0.03 | 0.65+0.09 | 3.22+0.07
[ p7 > 20.00 & Ef™ > 90.00 GeV 8.8540.04 9.70+0.33 1.64+0.06 1.76+0.06 | 0.03+0.03 | 0.57+0.09 | 2.89+0.07
[p¥>20.00 & Ef™ > 100.00 GeV 7.254+0.03 5.21+0.22 0.85+0.04 1.48+0.05 | 0.03+0.02 | 0.48+0.09 | 2.60+0.06
[[p¥ > 30.00 & EF™ > 0.00 GeV. 28.32+0.16 660.794:2.95 | 102.60+0.47 | 3.3640.09 | 0.52:+0.14 | 1.21:£0.20 | 5.384:0.09
[ P77 >30.00 & Ef™ > 10.00 GeV 27.81+0.16 593.58+2.82 | 93.47+0.45 | 3.31+0.09 | 0.45+0.14 [ 1.21+0.20 [ 5.34:0.09
pT > 30.00 & E{™ > 20.00 GeV/ 26.26+0.15 451.8542.50 | 73.18+0.40 | 3.2240.09 | 0.38+0.13 | 1.21+0.20 | 5.1940.09
p;* > 30.00 & E™* > 30.00 GeV 23.81+0.14 306.11+2.02 | 50.74+0.34 | 3.02+0.09 | 0.30+0.12 | 1.21+0.18 | 4.96+0.09
pr > 30.00 & E{™ > 40.00 GeV 20.91+0.12 188.86+1.40 | 32.19+0.27 | 2.88+0.09 [ 0.16+0.09 [ 1.13+0.18 | 4.68+0.09
p;" > 30.00 & E™* > 50.00 GeV 109.05+£1.05 | 19.10+0.21 2.63+0.08 | 0.05+0.08 | 0.99+0.18 | 4.32+0.08




Additional slides

p# and EMss scan for one or more cen

41 65.92+0.29 2474.93+7.43 | 345.02+1.04 | 26.89+ 2.5940.24 28+0.56 | 13.7440.15 73
B-veto 61.32+0.28 2358.82+7.33 | 330.25+1.02 | 4.45+0.25 | 2.38+0.23 | 1.94+0.41 | 12.96+0.15 X 261
Nejer > 1 32.68+0.19 776.71+6.15 | 121.91+0.81 | 3.46+0.10 | 0.56+0.20 | 1.30+0.23 | 5.74+0.10 . 2.41
pT > 30.00 & E™ > 60.00 GeV/ 15.11+0.08 60.92+0.75 10.68+0.15 | 2.42+0.08 [ 0.01+0.05 [ 0.99+0.18 | 3.93+0.08 5 3.78
pi’ >30.00 & EP™* >70.00 GeV 12.62:£0.06 32.26+0.53 | 5.77+0.11 | 2.16+0.07 | 0.01+0.04 | 0.82+0.13 | 3.49+0.07 3 420
pi > 30.00 & E{"™* > 80.00 GeV 10.40+0.05 17.49+0.36 3.03+0.08 1.94+£0.07 [ 0.01+0.03 [ 0.65+0.09 | 3.16+£0.07 X 4.50
[ p¥ > 30.00 & Ef™ > 90.00 GeV. 8.5440.03 9.0440.24 1.51+0.05 1.73+0.06 | 0.0340.03 | 0.57+0.09 | 2.84+0.07 4.78
pi > 30.00 & E{™ > 100.00 GeV 7.05+0.03 4.81+0.17 0.79+0.04 1.45+0.05 [ 0.03+0.02 | 0.48+0.09 | 2.56+0.06 X 4.92
pY > 40.00 & ET™ > 0.00 GeV 25.48+0.13 582.02+1.84 | 88.65+0.36 | 3.2640.09 | 0.45+0.10 | 1.21+0.18 | 5.1040.09 217
p;’ > 40.00 & E™* > 10.00 GeV 25.02+0.13 524.47+1.74 | 80.88+0.34 | 3.22+0.09 | 0.38+0.10 [ 1.21+0.18 [ 5.07+0.09 X 2.24
pT > 40.00 & E{™ > 20.00 GeV 23.63+0.12 402.38+1.52 | 63.60+0.31 3.1240.09 | 0.33+0.10 | 1.21+0.18 | 4.934+0.09 3 2.40
pi’ > 40.00 & ET™ > 30.00 GeV 21.47+0.12 27284+1.24 | 4413027 | 2.9540.09 | 0.30+0.09 | 1.21+£0.16 | 4.72+0.09 X 264
pi > 40.00 & E{™* > 40.00 GeV 18.90+0.10 169.68+0.96 | 28.03+0.21 2.80+0.08 | 0.18+0.08 | 1.13+0.16 | 4.47+0.09 . 2.92
p{" > 40.00 & ET™ > 50.00 GeV 16.32+0.09 97.95+0.72 16.69+0.17 | 2.57+0.08 | 0.08+0.06 | 0.99+0.16 | 4.14+0.08 3.27
pi > 40.00 & E{™* > 60.00 GeV 13.88+0.07 54.73+0.54 9.37+0.12 2.37+0.08 | 0.03+0.04 | 0.99+0.16 | 3.78+0.08 X 3.65
pT > 40.00 & ET™ > 70.00 GeV 11.74+0.05 29.10+:0.39 5.0840.09 2.1140.07 | 0.03+0.04 | 0.82+0.13 | 3.3740.07 4.09
i’ > 40.00 & ET™ > 80.00 GeV 9.78+0.04 15.88+0.28 2.70+0.06 1.91+0.07 [ 0.03+0.02 | 0.65+0.09 | 3.07+0.07 X 4.41
pT > 40.00 & ET™ > 90.00 GeV/ 8.1640.03 8.334+0.19 1.38+0.04 1.69:+0.06 [ 0.0340.02 [ 0.57+0.09 | 2.77+0.06 x 4.7
pi’ > 40.00 & E™* > 100.00 GeV 6.85+0.02 4.46+0.13 0.74+0.03 1.43+0.05 | 0.03+0.00 [ 0.48+0.09 | 2.51:£0.06 . 4.89
Pt >50.00 & E{™* > 0.00 GeV 22.44+0.10 497.49+1.23 | 73.83+0.27 | 3.114+0.09 | 0.37+0.09 | 1.13+0.16 | 4.85+0.08 E 2.07
[ ¥ 50.00 & Ef™ > 10.00 GeV 22.01+0.09 449.69+1.18 | 67.65+0.26 | 3.0810.09 | 0.30+0.09 | 1.13+0.16 | 4.81-0.08 K 2.13
pi > 50.00 & E{™* > 20.00 GeV 20.86+0.09 346.71+1.01 53.45+0.24 | 3.00+0.08 | 0.25+0.09 | 1.13+0.16 | 4.70+0.08 X 229
pT > 50.00 & ET™ > 30.00 GeV/ 18.98+0.09 237.1740.82 | 37.25:0.20 | 2.8340.08 | 0.23+0.08 | 1.13+0.16 | 4.5140.08 2.50
[ P >50.00 & Ef™ > 40.00 GeV 16.82+0.08 148.50+0.66 | 23.83+0.17 | 2.71+0.08 | 0.14+0.07 | 1.05+0.16 | 4.28+0.08 X 278
pT>50.00 & E{™ > 50.00 GeV/ 14.67+0.07 86.52+0.51 14.3040.13 | 2.48+0.08 [ 0.08+0.05 [ 0.91+0.16 | 3.98+0.08 X 3.13
[ P >50.00 & Ef™ > 60.00 GeV 12.61:0.05 48.36+0.39 8.05+0.10 2.30+0.08 | 0.03+0.04 | 0.91+0.16 | 3.65+0.08 . 3.52
pi > 50.00 & E{"™ > 70.00 GeV 10.81+0.04 26.04+0.29 4.394+0.07 2.03+0.07 | 0.03+0.04 | 0.74+0.13 | 3.274+0.07 X 3.97
[ p¥">50.00 & Ef™ > 80.00 GeV 9.1310.03 1432021 23310.05 | 1.8410.06 | 0.03+0.02 | 0.57:£0.09 | 2.98+0.07 X 432
pi > 50.00 & E{™* > 90.00 GeV 7.724+0.03 7.61+0.14 1.24+0.04 1.63+0.06 | 0.03+0.02 | 0.57+0.09 | 2.70+0.06 . 4.62
[ p¥ > 50.00 & Ef™ > 100.00 GeV. 6.564:0.02 4.2040.10 0.6740.02 1.37+0.05 | 0.0340.00 | 0.48+0.09 | 2.46+0.06 4.80
[ p7 > 60.00 & EF™ > 0.00 GeV 19.33+0.07 422.91+0.90 | 60.23+0.21 2.93+0.08 | 0.31+0.07 | 1.04+0.15 | 4.59+0.08 B 1.93
pT > 60.00 & E™ > 10.00 GeV/ 18.98+0.07 383.804+0.86 | 55.48+0.20 | 2.9040.08 | 0.28+0.07 | 1.04+0.15 | 4.5640.08 E 1.99
[ P> 60.00 & Ef™ > 20.00 GeV 18.060.07 298.23+0.74 | 44.24+0.18 | 2.83+0.08 | 0.23+0.07 | 1.04+0.15 | 4.46+0.08 E 214
pr > 60.00 & E{™ > 30.00 GeV/ 16.55+0.06 205.70+0.59 | 31.03+0.16 | 2.674+0.08 | 0.21+0.06 | 1.04+0.15 | 4.29+0.08 X 235
[ p7 > 60.00 & Ef™ > 40.00 GeV. 14.80+0.06 129.99+0.48 | 20.04+0.13 | 2.54+0.08 | 0.14+0.06 | 0.96+0.15 | 4.08+0.08 3 2.62
pi > 60.00 & E{™* > 50.00 GeV 13.06+0.05 76.97+0.37 12.06+0.10 | 2.32+0.08 | 0.08+0.04 | 0.82+0.15 | 3.81+0.08 .. 2.96
[ p7 > 60.00 & Ef™ > 60.00 GeV. 11.36+0.04 43.64+0.29 6.804:0.08 2.164:0.08 | 0.03+0.04 | 0.82+0.15 | 3.5140.07 3.34
[ P> 60.00 & Ef™ > 70.00 GeV 9.92+0.03 24.060.21 3.76+0.06 1.90+0.07 [ 0.03+0.04 | 0.65+0.12 | 3.15+0.07 X 3.80
pT > 60.00 & E{™ > 80.00 GeV/ 8.4940.03 12.9940.15 1.99+0.04 1.70+0.06 | 0.0340.02 | 0.57+0.09 | 2.88+0.07 . 4.20
[ P> 60.00 & EF™ > 90.00 GeV 7.27+0.02 6.96+0.12 1.05+0.03 1.561+0.06 | 0.03+0.02 | 0.57+0.09 | 2.61+0.06 4.53
pr > 60.00 & E™ > 100.00 GeV 6.2440.02 3.914+0.08 0.59+0.02 1.2840.05 [ 0.03+0.00 [ 0.48+0.09 [ 2.39+0.06 4.70




Additional slides

p3 and EMss scan for zero jet

41 65.92+0.29 2474.93+7.43 | 345.02+1.04 | 26.89+ 2.5940.24 28+0.56 | 13.7440.15
B-veto 61.32+0.28 2358.82+7.33 | 330.25+1.02 | 4.45+0.25 | 2.38+0.23 | 1.94+0.41 | 12.96+0.15 2.48 261
et =0 22.44+0.17 1434.33+5.84 | 176.34+0.75 | 0.65+0.08 | 1.52+0.19 | 0.61+0.23 | 6.47+0.09 1.20 1.24
pr > 0.00 & E™ > 0.00 GeV 22.44+0.17 1434.3345.84 | 176.34+0.75 | 0.65+0.08 [ 1.52+0.19 [ 0.61+0.23 | 6.47+0.09 1.20 1.24
[ p{">0.00 & ET™ >10.00 GeV 21.73+0.16 1204.91+5.39 | 155.38+0.70 | 0.65+0.08 | 1.37+0.17 | 0.61+0.23 | 6.364:0.09 1.26 1.30
pi > 0.00 & E7™* > 20.00 GeV 19.51+0.16 847.15+4.55 | 114.02+0.60 | 0.65+0.08 | 1.05+0.15 | 0.53+0.21 | 6.08+0.09 1.33 1.39
[ p¥ > 0.00 & EJ™ > 30.00 GeV 16.02+0.14 522.4543.58 | 73.28+0.48 | 0.6440.08 | 0.75+0.13 | 0.44:£0.20 | 5.6840.09 1.36 1.45
pi > 0.00 & Ef™* > 40.00 GeV 11.48+0.12 295.20+2.62 | 42.67+0.37 | 0.54+0.07 | 0.46+0.10 | 0.36+0.18 | 5.23+0.08 1.27 1.37
pY > 0.00 & E™* > 50.00 GeV 7.2140.09 154.78+1.81 22.52+0.27 | 0.4840.07 | 0.23+0.07 | 0.36+0.18 | 4.7140.08 1.08 1.18
[ P77 >0.00 & E™ > 60.00 GeV 4.15+0.07 77.93+1.28 11.26+0.19 | 0.42+0.07 [ 0.12+0.05 [ 0.36+0.18 | 4.18+0.08 0.86 0.95
pr > 0.00 & E™* > 70.00 GeV 2.2140.05 36.36+0.85 5.3340.13 0.34+0.06 | 0.07+0.04 | 0.17+0.12 [ 3.64+0.07 0.65 0.73
[ p7 > 0.00 & EF™ > 80.00 GeV 1.10+0.04 16.33+0.56 2.55+0.09 0.30+0.06 | 0.05+0.03 | 0.09+0.09 | 3.1740.07 0.46 0.52
pi > 0.00 & E™* > 90.00 GeV 0.58+0.03 7.61+0.37 1.19+0.06 0.27+0.05 | 0.05+0.03 | 0.09+0.09 | 2.74+0.06 0.33 0.37
[ p¥ > 0.00 & EJ™ > 100.00 GeV 0.2740.02 3.5740.25 0.5540.04 0.204-0.05 | 0.00+£0.00 | 0.09+0.09 | 2.3440.06 0.21 0.23
pi > 10.00 & E{™* > 0.00 GeV 21.67£0.16 923.94+5.20 | 146.79+0.68 | 0.66+0.08 | 1.26+0.17 | 0.53+0.21 | 6.36+0.09 1.40 1.46
pT > 10.00 & ET™ > 10.00 GeV/ 21.05+0.16 814.4044.86 | 132.27+0.65 | 0.6640.08 | 1.15+0.16 | 0.53+0.21 | 6.2840.09 1.44 1.51
pi’ > 10.00 & E{™ > 20.00 GeV 19.04-0.15 574.75+4.11 97.82+0.55 | 0.65+0.08 | 0.89+0.14 | 0.53+0.21 | 6.02+0.09 1.52 1.62
pT > 10.00 & E{™ > 30.00 GeV 15.71+0.14 365.0143.27 | 63.76+0.45 | 0.6540.08 | 0.62+0.12 | 0.44+0.20 | 5.6540.09 1.54 1.67
P > 10.00 & E{™* > 40.00 GeV 11.27:0.12 210.28+2.39 | 37.65+0.34 | 0.55+0.07 | 0.39+0.09 | 0.36+0.18 | 5.21+0.08 1.42 157
Pt > 10.00 & E{™ > 50.00 GeV 7.094+0.09 111.80+1.64 | 20.05+0.25 | 0.48+0.07 [ 0.21+0.07 [ 0.36+0.18 | 4.69+0.08 1.20 1.34
pi">10.00 & ET™ > 60.00 GeV 4.0810.07 57.28+1.17 | 10.12+0.18 | 0.42+0.07 | 0.1240.05 | 0.36+0.18 | 4.17:0.08 0.94 1.06
pi > 10.00 & E{™* > 70.00 GeV 2.18+0.05 27.58+0.78 4.82+0.12 0.34+0.06 | 0.07+0.04 | 0.17+0.12 | 3.64+0.07 0.70 0.80
pT > 10.00 & ET™ > 80.00 GeV/ 1.08+0.04 12.43+0.51 2.3340.08 0.3040.06 | 0.05+0.03 | 0.09+0.09 | 3.1740.07 0.49 0.56
pi’ > 10.00 & E7™ > 90.00 GeV 0.57+0.03 5.80+0.33 1.08£0.06 0.27+0.05 | 0.05+0.03 | 0.09+0.09 | 2.74+0.06 0.35 0.40
pT > 10.00 & E™ > 100.00 GeV 0.2740.02 2.8040.23 0.4940.04 0.2040.05 | 0.00+0.00 | 0.09+0.09 | 2.3440.06 0.22 0.25
[ P77 >20.00 & EF™ > 0.00 GeV 19.42:0.16 462.06+4.02 | 90.05:+0.53 | 0.65+0.08 | 0.92+0.14 | 0.53+£0.21 | 6.06+0.09 1.68 1.82
[p¥>20.00 & EF™ > 10.00 GeV. 18.95+0.15 419.23+3.84 | 83.09+0.51 0.65+0.08 | 0.86+0.14 | 0.53+0.21 | 6.00+0.09 1.71 1.86
[ i 20.00 & Ef™ > 20.00 GeV 17.414£0.15 316.75+43.35 | 65.02+0.45 | 0.6410.08 | 0.77+0.13 | 0.53+£0.21 | 5.83+0.09 177 1.96
[ ¥ >20.00 & EF™ > 30.00 GeV 14.61+0.13 207.08+2.71 43.62+0.37 | 0.63+0.08 | 0.53+0.11 | 0.44+0.20 | 5.53+0.09 1.79 2.02
[ p7 > 20.00 & Ef™ > 40.00 GeV. 10.57+0.11 124.27+1.99 | 26.80+0.29 | 0.53+0.07 | 0.3040.08 | 0.36+0.18 | 5.13+0.08 1.62 1.87
[ p7>20.00 & Ef™ > 50.00 GeV 6.70+0.09 68.25+1.33 14.71£0.21 0.47+0.07 | 0.17+0.06 | 0.36+0.18 | 4.65+0.08 1.35 1.58
P >20.00 & EF™* > 60.00 GeV 3.87+0.07 35.87+0.95 7.6040.15 0.4140.07 | 0.08+0.04 | 0.36+0.18 | 4.1640.07 1.05 1.23
[ P77 >20.00 & Ef™ > 70.00 GeV 2.06+0.05 18.03+0.63 3.66+0.11 0.33+0.06 | 0.03+0.02 | 0.17+0.12 | 3.63+0.07 0.76 0.90
[p¥>20.00 & Ey™ > 80.00 GeV. 1.03+0.04 8.54+0.41 1.82+0.08 0.29+0.06 | 0.03+0.02 | 0.09+0.09 | 3.174+0.07 0.53 0.61
[ P >20.00 & Ef™ > 90.00 GeV 0.54+0.03 3.94+0.27 0.87+0.05 0.26+0.05 | 0.03+0.02 | 0.09+0.09 | 2.7440.06 0.37 0.43
[p¥>20.00 & Ef™ > 100.00 GeV. 0.25+0.02 2.07+0.18 0.39+0.03 0.19+0.04 | 0.00+0.00 | 0.09+0.09 | 2.34+0.06 0.22 0.25
[ p¥ >30.00 & EF™ > 0.00 GeV. 15.35:0.14 228.2342.62 | 47.47+0.39 | 0.6140.08 | 0.64:£0.12 | 0.45+0.20 | 5.614:0.09 1.80 2.03
[ P77 >30.00 & Ef™ > 10.00 GeV 15.07+0.14 209.57+2.52 | 44.52+0.37 | 0.61+0.08 | 0.60+0.11 [ 0.45+0.20 [ 5.57+0.09 1.83 2.07
P > 30.00 & EF™* > 20.00 GeV 14.08+0.13 165.1542.26 | 36.86+0.34 | 0.61+0.08 [ 0.5840.11 [ 0.4540.20 | 5.47+0.09 1.87 2.16
~p¥¥ > 30.00 & EF™ > 30.00 GeV. 12.25+0.12 114.20+1.82  26.27+0.29 | 0.61+0.08 0.41+0.09 | 0.36+0.18 | 5.27+0.08 1.89 2.24
[[p{">30.00 & E{™: > 40.00 GeV 9.1140.11 70.12+1.24 | 16.77+0.23 | 0.524+0.07 | 0.2540.07 | 0.36+0.18 | 4.96+£0.08 | 1.72 2.10




Additional slides

p3 and EMss scan for zero jet

41 65.92+0.29 2474.93+7.43 | 345.02+1.04 | 26.89+ 2.5940.24 28+0.56 | 13.7440.15
B-veto 61.32+0.28 2358.82+7.33 | 330.25+1.02 | 4.45+0.25 | 2.38+0.23 | 1.94+0.41 | 12.96+0.15 261
et =0 22.44+0.17 1434.33+5.84 | 176.34+0.75 | 0.65+0.08 | 1.52+0.19 | 0.61+0.23 | 6.47+0.09 1.24
pr > 30.00 & E™ > 50.00 GeV 5.8240.08 39.86+0.92 9.734+0.17 0.4540.07 | 0.17+0.06 | 0.36+0.18 | 4.5440.08 1.74
pi’ >30.00 & ET™* > 60.00 GeV 3.40+0.06 21.64+0.65 | 519+0.13 | 0.41+0.07 | 0.07+0.04 | 0.36+0.18 | 4.09:+0.07 134
pi > 30.00 & E{™* > 70.00 GeV 1.83+0.05 11.3240.45 2.55+0.09 0.33+0.06 | 0.03+0.02 | 0.17+0.12 [ 3.60+0.07 0.96
[ p¥ > 30.00 & EJ™ > 80.00 GeV. 0.9340.03 5.6340.29 1.32+0.06 0.294-0.06 | 0.03+0.02 | 0.09+0.09 | 8.1540.07 0.64
pi > 30.00 & E{™* > 90.00 GeV 0.48+0.02 2.724+0.19 0.66+0.05 0.26+0.05 | 0.03+0.02 | 0.09+0.09 | 2.73+0.06 0.42
pT > 30.00 & E™ > 100.00 GeV 0.2240.02 1.34+0.13 0.2940.03 0.1940.04 | 0.00+0.00 | 0.09+0.09 | 2.3440.06 0.24
pi’ > 40.00 & ET™* > 0.00 GeV 9.53+0.11 103.93+1.43 | 23.19+0.27 | 0.59+0.08 | 0.36+0.09 | 0.35+0.17 | 5.05+0.08 1.83
pT > 40.00 & E™ > 10.00 GeV/ 9.4140.11 97.12+1.39 22.01+0.26 | 0.59+0.07 | 0.36+0.09 | 0.35+0.17 | 5.03+0.08 1.86
pi’ > 40.00 & ET™ > 20.00 GeV 8.89+0.11 7873+1.25 | 18.78+0.24 | 0.59+0.07 | 0.36+0.09 | 0.35+0.17 | 4.98:0.08 1.94
pi > 40.00 & E{™* > 30.00 GeV 7.9440.10 57.66+1.03 14.22+0.21 0.58+0.07 | 0.29+0.08 | 0.27+0.15 | 4.86+0.08 2.00
pf’ > 40.00 & ET™S > 40.00 GeV| 6.3340.09 36.93+0.79 9.6340.17 0.504:0.07 | 0.20+0.07 | 0.27+0.15 | 4.704-0.08 1.94
pi > 40.00 & E{™* > 50.00 GeV 4.154+0.07 21.51+0.59 5.86+0.14 0.44+0.07 | 0.12+0.05 | 0.27+0.15 | 4.36+0.08 1.61
pT > 40.00 & ET™ > 60.00 GeV/ 2.4740.06 12.41:0.44 3.2440.10 0.3940.07 | 0.05+0.03 | 0.27+0.15 | 3.9940.07 1.21
pi’ > 40.00 & E{™ > 70.00 GeV 1.40£0.04 6.98+0.31 1.63+0.07 0.32+0.06 | 0.03+0.02 | 0.17+0.12 | 3.54+0.07 0.87
pT > 40.00 & ET™ > 80.00 GeV 0.7140.03 3.7240.21 0.8340.05 0.2840.06 | 0.03:£0.02 | 0.09+0.09 [ 3.12+0.06 0.55
pi’ > 40.00 & E{™* > 90.00 GeV 0.36+0.02 2.16+0.15 0.44+-0.04 0.25+0.05 | 0.03:+£0.02 | 0.09+0.09 | 2.72+0.06 0.33
pi > 40.00 & E{™* > 100.00 GeV 0.16+0.01 1.15+0.11 0.224+0.03 0.18+0.04 | 0.00+0.00 | 0.09+0.09 | 2.33+0.06 0.17
[ p¥">50.00 & Ef™ > 0.00 GeV 4.1810.07 48.07+0.82 | 10.81+0.18 | 0.52+0.07 | 0.25::0.08 | 0.27+0.15 | 4.5610.08 116
pi > 50.00 & E{™* > 10.00 GeV 4.12+0.07 45.54+0.79 10.33+0.18 | 0.51+0.07 [ 0.25+0.08 | 0.27+0.15 | 4.55+0.08 1.17
pT > 50.00 & ET™ > 20.00 GeV/ 3.9240.07 38.48+0.72 9.0540.17 0.5140.07 | 0.25+0.08 | 0.27+0.15 | 4.5340.08 1.19
[ P >50.00 & EF™ > 30.00 GeV 3.54:0.07 29.31+0.62 7.05+0.15 0.49+0.07 | 0.20+0.07 | 0.27+0.15 | 4.46+0.08 1.22
pT > 50.00 & E{™ > 40.00 GeV/ 2.9340.06 19.59+0.50 5.0640.13 0.4240.07 | 0.16+0.06 | 0.27+0.15 | 4.3640.08 1.19
[ P >50.00 & Ef™ > 50.00 GeV 2.11+0.05 12.52+0.39 3.23+0.10 0.38+0.06 | 0.09:£0.05 | 0.27+0.15 | 4.14:0.07 1.03
pi > 50.00 & E{"™* > 60.00 GeV 1.29+0.04 7.4240.29 1.92+0.08 0.354+0.06 | 0.05+0.03 | 0.27+0.15 | 3.8540.07 0.77
[ p¥™>50.00 & Ef™ > 70.00 GeV 0.7310.03 4.4910.21 1.02£0.06 | 0.30+0.06 | 0.03+0.02 | 0.17+0.12 | 3.47+0.07 053
pi > 50.00 & E{™* > 80.00 GeV 0.38+0.02 2.49+0.14 0.52+0.04 0.27+0.05 | 0.03+0.02 | 0.09+0.09 | 3.07+0.06 0.33
[ p7 >50.00 & Ef™ > 90.00 GeV. 0.204:0.02 1.57+0.11 0.284:0.03 0.2440.05 | 0.03+0.02 | 0.09+0.09 | 2.704-0.06 0.20
[ p¥>50.00 & EF™ > 100.00 GeV. 0.09+0.01 0.87+0.08 0.14+0.02 0.17+0.04 | 0.00+0.00 | 0.09+0.09 | 2.32+0.06 0.10
pr > 60.00 & E™ > 0.00 GeV 1.55+0.04 23.90+0.53 4.9640.12 0.4640.07 | 0.13+0.05 | 0.27+0.15 | 4.0240.07 0.59
[ p7 > 60.00 & Ef™ > 10.00 GeV 1.562+0.04 22.61+0.51 4.81+0.12 0.46+0.07 | 0.13+0.05 | 0.27+0.15 | 4.01+0.07 0.59
pr > 60.00 & E{™ > 20.00 GeV 1.46+0.04 19.1440.47 4.3040.12 0.45+0.07 | 0.13+0.05 | 0.27+0.15 | 4.00+0.07 0.61
[ ¥ > 60.00 & EF™ > 30.00 GeV 1.33+0.04 15.06:040 | 3.47+0.10 | 0.45+0.07 | 0.13+0.05 | 0.27+0.15 | 3.97+0.07 0.61
pi > 60.00 & E{™* > 40.00 GeV 1.13+0.04 10.70+0.33 2.59+0.09 0.39+0.06 | 0.11+0.05 | 0.27+0.15 | 3.91+0.07 0.59
[ p7 > 60.00 & EJ™ > 50.00 GeV 0.864:0.03 7.0240.26 1.76+0.07 0.364:0.06 | 0.05+0.03 | 0.27+0.15 | 3.7840.07 0.53
[ p7 > 60.00 & Ef™ > 60.00 GeV 0.56+0.03 4.36+0.21 1.10£0.06 0.35+0.06 | 0.03+0.02 | 0.27+0.15 | 3.60+0.07 0.40
pT > 60.00 & E{™ > 70.00 GeV/ 0.3340.02 2.8440.15 0.66+0.05 0.2940.06 | 0.03+0.02 | 0.17+0.12 | 3.3040.07 0.27
[ P> 60.00 & EF™ > 80.00 GeV 0.1740.01 1.75+0.11 0.37+0.03 0.27+0.05 | 0.03+0.02 | 0.09+0.09 | 2.97+0.06 0.16
pr > 60.00 & E{™ > 90.00 GeV 0.09+0.01 1.18+0.09 0.214+0.03 0.23+0.05 | 0.03+0.02 | 0.09+0.09 | 2.64+0.06 0.09
[ p¥ > 60.00 & EF™ > 100.00 GeV. 0.73+0.07 0.11+0.02 0.17+0.04 | 0.00+£0.00 | 0.09+0.09 | 2.30+0.06 06




