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Weighted events

o Some MC generators (e.g.,, MADGRAPH5_aMC@NLO) produce weighted
events. They can differ form one and even be negative

o Signal sample TTTT_TuneCUETP8M2T4_13TeV-amcatnlo-pythia8.root:

EVENT_genWeight

htemp
Entries 566892
Mean  0.009076
Std Dev 01985
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How to correctly compute expected yields

o Quoting from the mc@nlo Twiki:
o [...] propagate the sign of the weight through the entire chain and subtract them
from final observables (like histograms).
o My approach:
@ Choose a variable (e.g., number of jets) and store it in a histogram
o Make sure x-range is wide enough in order not to have underflow/overflow
@ Fill the histogram with weights:
h->Fill(njets, gen_evt_weight);
@ Do this for each process i and signal category j
@ Scale the histogram to the 2016 luminosity

oi - Loo1e

norm; j = E Wj X ————
Sw

o yield = h->Integral();
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https://twiki.cern.ch/twiki/bin/view/CMSPublic/SWGuideMCatNLOInterface
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o One remark: in order to make this ratio equal to the branching ratio of a
given category, >~ w must be the sum of weights in the generated sample,
before any selection is applied

o We didn’t have this info in the ntuples

o More precisely: it seems we are missing a small fraction of generated events in
our counting

o We are working on producing this number in order to get more accurate yields
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Cross sections issue

o Weird numbers in Higgs cross
sections

o How can be ggH(bb) comparable
with ggH(y7) or ggH(uu) or
ggH(77)?

o Where does these cross sections
come from?

o Where to find reliable cross
section values for each process?
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Event selection

Category L Th  Njets  Nbjets

1TauOL 0 1 >8 >2

1Taule 1e 1 >6 >2 ) App|y MET filters

1Taulp 1p 1 >6 >2 o Lepton ISO has been put back
1Tau20SL 2, opp. sign 1 >4 >2 Preselection:

1Tau2SSL 2, samesign 1 >4 >2

1Tau3l 3 1 >2 >0 o At least 1 loose ’.cau

O TauoL 0 2 >6 >2 o At least 3 Ioosejgts

oTaule le 2 >4 >0 o 1 loose b tagged jet

2Taulpy 1u 2 >4 >2 o Split events in signal categories
2Tau20SL 2, opp. sign 2 >2 >2

2Tau2SSL 2, same sign 2 > 2 > 2
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Event yields: 170L
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Event yields: 171e

o Fabio's

1taule ~~e

ltaule

F. lemmi (IHEP)

o Huiling's

Expected yields

Plotting jetslL_numberlTaulE.
= 0.710398
982.475
30.6845
0.0689464
0.0209007
(¢]
-4.06545
9.97903
= 3.13497
Total BKG = 1022.3

Statistics
= 36.274

2819
12178.5
771.429
0.3391064
(¢]
-0.00195151
1494.01

Expected
yields

F. lemmi

Yields
crosscheck

b tags

8/27



Event yields: 171u
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Event yields: 1720SL
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Event yields: 172SSL
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Event yields: 173L

o Fabio's
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Event yields: 270L

o Fabio's

F. lemmi (IHEP)

o Huiling's

Expected yields

(]

jetsL_number2Tau6L
0.592425

866.767

44,5095

0.220513

0.243352

]

0
45.2963
4.93126

= 961.968

Statistics
30.2501
2487
21061.2
2311.29
2.49828
¢]

0
5676.55
132.49

Expected
yields

F. lemmi

Yields
crosscheck

b tags

13/27



Event yields: 271e

o Fabio’s
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Event yields: 271u
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Event yields: 2720SL

o Fabio's
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Event yields: 272SSL

o Huiling's

.
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o Huiling's and Fabio’s yields are now perfectly consistent

o Open question: why the yield in 1e and 1u categories is so unbalanced?




Our current category definition

o Inherit signal categories from ttH multilepton = 2 b tags
o In tttt we expect more
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Category 14 Th Njets Nb-jets
1TauOL 0 1 >8 >2
1Taule le 1 >6 >2
1Taulp 1u 1 >6 > 2
1Tau20SL 2, 0pp.sign 1 >4 >2
1Tau2SSL 2, samesign 1 >4 >2
1Tau3L 3 1 >2 >2
2TaulL 0 2 >6 >2
2Taule le 2 >4 >2
2Taulp 1 2 >4 >2
2Tau20SL 2, opp. sign 2 >2 >2
2Tau2SSL 2, samesign 2 >2 >2
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Playing with the number of b tags
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©

| played with the number of b tagged jets to see how signal purity in each ek
category changes
Very simple tries:
o Npjets > 3
o Npjets > 4
Showing in the following only S, B and S/(S+B) for each category

b tags

©

©

©

Full yields are in backup
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Purities
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~ Evolution of purity with number of b jets for categ
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Purities
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o The purities steadily increase when asking for more b tags

o The main tt background is nicely killed

o The statistics may be too low in some categories




Backup slides




Yields for 3 b tags signal categories
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Yields for 3 b tags signal
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Yields for 3 b tags signal categories

o 172SSL
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Yields for 3 b tags
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Yields for 3 b tags signal categories

o 271pu
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Yields for 3 b tags signal categories

o 272SSL
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Yields for 4 b tags signal
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Yields for 4 b tags

o I71pu
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Yields for 4 b tags signal categories

o 172SSL
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Yields for 4 b tags signal categories

o 270L
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Yields for 4 b tags signal categories
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Yields for 4 b tags signal categories

o 272SSL
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