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MOTIVATION SENSITIVITY STUDIES

Search for new physics phenomena. Two different approaches used to demonstrate capability of the analysis to
Search in multiple diverse final states. identify deviations in the comparison between data and simulation.
No specific input of any particular new physics model.
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Search for deviations from the Standard Model (SM) only hypothesis. | S Drollvar :
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Complementary approach to dedicated analyses.
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Prevent possible detectable signs of new physics from being overlooked:

models with no dedicated analyses, unconsidered new physics phenomena. ~ Different final states (e.g. 14 + pj"™*')
with significant deviations beyond the

MUSiC IN A NUTSHELL expectation are found. “0 500 1000 1500 2000 2500 3000 3500 4000MT

Invariant mass with the additional W’ signal.
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o selected Event selection _
> Use CMS data and simulation of SM Remove a SM signal

background from O(100) processes. > WZ process is removed from SM

T, > Event and object selection based only on background.
event classes = reconstruction quality.

[1e1v ] [28v] exciusive  CJassification Scan against recorded CMS data.
- - - inclusive > Sort simulation and data into event classes Several final states (e.g. 3u + p”"”ss)

(kinematic) (final states). show large and significant deviations.

e 4111, distributions » Consider three distributions per event class:
N miss

i St = Z | pr|, invariant mass (M) and pr .
ata N
B 5 ectatr >ca RESULTS

gty miRegion of Interest > Find region with most significant deviation.
| search

algorithm » Determine p-value with look-elsewhere Total yield scans and object group representation
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St distribution without WZ process.
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number of events

kinematic variable correction (p). > Evaluate p-value for each event class based on Number of event classes

total yield. Exclusive
EVENT SELECTION . . Inclusive
> Event classes grouped by their object content

Use proton collision data collected by CMS in 2016 ( 35.9 fb-1) with = . . . . Jet-
e.g. 2e object group consists of all classes with

exactly two electrons and any number of (b-)jets.

inclusive

Physics objects considered : electrons (e), muons (u¢), photons (y), jets, b-jets and
missing transverse momentum (pm’“).

Scan final states containing at least one lepton (electron or muon). > No particular event class being found to have a very significant deviation.

. . Event classes with most significant deviation
2e object group representation.

CLASSIFICATION ssgesensvIsLeL ss based on the total vield scan.

Exclusive

Determine event class based on well Jet-inclusive event class
] ] event class
reconstructed objects in an event.

1e+2u+Njet 1e+2u+1jet+Njet
Sort event into exactly one “exclusive” { Torx J,\ /,( o J
event class. { \
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Preliminary mm Drell-Yan

35.9fb" (13 TeV) mm Single top mm Multijet
Exclusive classes B Multiboson adpan

—— Data Single top
CM.S. mm Drell-Yan By +jets
Preliminary = Multijet -+ jets
35.9fb™ (13 TeV) tt Higgs
Exclusive, 2e mm Multiboson

Events per Clas
Events per Class

1e+1jet+X Tu+ijet+X

“let-inclusive” event classes.
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Sort event also into several “inclusive” and { o / o \ e
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Te+1p+ijet+X 2p+ijet+X J

Determine systematic uncertainties in an elusive
automated Way 1e+2p+X 1e+2p+1jet+X Jevent class

1e +

2e+1b +1j
2e+1b+ 2]
2e+1b+ 3]
2e+1b +4
2e+1b+5]j

2e +2b + 1jet
2e+2b+2jets
2e +2b+ 3 jets

4u+1b+1pt+m33§

e+ 1u+ 1y + pfss

1u+4b+1j
2e+1u+1j
2e+1u+1

le+1u+1y +
le+1y+1b+5je
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Distributions of St , M, and missi D . poms moww
> Scan for deviation between data and SM simulation in different event classes. SHILULONS Of o1, W, ahtt MIssing pr ' ' —
Scan for deviations in kinematic distributions (St, M, p-") : Region of = it
7 oo . . . classes a global overview of the scan is
[reoens [ | s > Consider all connected bin regions. _ J
Chooss required.
— the region with the smallest p-va|ue_ ﬁ-V&'UeS calculated for each kinematic Cde o dds 506 Taog et
Calculate . . . . . . M [GeV]
Significance calculation and correction of Look-Elsewhere effect histogram and compared with SM only cus_Prejminary S5t (137ey
> Use Gaussian prior to model systematic uncertainties on the mean of the expectation obtained from pseudo Crlishodasos ;& dittons

Results of Rol scan
-Multlboson
m,SS) . are scanned to search for deviations. B singi top
Interest (Rol) scan along with total event yield. Due the large number of different event _ bk, ancert
“maest | > Region of Interest (Rol) is defined as
e distribution are summarized in a Smgle Invariant mass distribution for 24 class.
Poisson counting experiment. Nsw: Sum of weighted MC experiments.
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® Observed deviations
Median SM expectation
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Ay event in region. _ _
AN} e A S N _ No event classes with an outstanding
202, i! = Ndata: SUM Of data events in

| region. deviation have been found.
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Oy = \/ Orc.star + OhiCsvs Largest deviations are along expectation

within uncertainties from SM only _
0
hypothesis. Global overview of Rol for S.

o

MC pseudo experiments
(100000)

MC pseudo experiments
. d

Significance for Rol is overestimated due
the large number of considered regions.

Use pseudo-experiments to correct for REFERENCES
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