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weakly interacting particles

CMS-PAS-JME-16-004 SMP-PAS-15-004

o leave no trace In the detector

o establish presence by transverse momentum
imbalance: £,

o for S

o for S

JSY WIMPs or DM: control of the tall

vl precision measurements

o control of E;™ss core needed for e.g.W boson
mass and cross-section, H—=>WW etc.

o stabllity vs. pile-up

o performance independent of the event sample



nearly hermetic CMS detector
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reconstruction: Particle Flow

clusters and tracks Particles
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o link tracks to calorimetric deposits
o charged/neutral hadrons, photons, electrons, muons

o fully exploit tracking resolution and ECAL granularity

o missing energy Is calculated at the particle level
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the 2016 dataset

CMS Integrated Luminosity, pp, 2016, Vs = 13 TeV

based On |2,9/fb a-t 25 nS BX s Data includied from 2016-04-22 22:48 to 2016-08-04 13:33 UTC s
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the E-™s tail performance

12.9 0™ (13 TeV, 2016)

O assess taill contributions In
high p+ dijet events

o leading/sub-leading jet
pr > 400 / 200 GeV

Events / 30 GeV
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=1 o clean anomalous deposits
- o from beam-halo, electronic noise

| o by dedicated filters based
; ' on e.g. pulse-shapes and

topological information
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E-Mss performance measurement

o select event samples with a )
reference scale g, Z—ee/JM ory |

o correct B mss by jet energy corrections  @r
Emlsscorr E( T,]et ﬁ T,jet)

pr(l™)

o define hadronic
recoll ur by
gr +ilr +E1=0
and project on ref.
boson momentum
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E-Mss performance results

. ,CMS Preliminary 12.9 o (13 TeV, 2016) 40CMS Preliminary 12.9fb"' (13 TeV, 2016) ) oCMS Preliminary 12.9 fb”' (13 TeV, 2016)
el— % as :_ —~Data Z— up % 35:_ —~Data Z— uu
AN © "L .pataz-ee _ © "L .Dataz—see
g= A =wp - Datay,q >50GeV SHao - Datay, q >50 GeV
Y 1 Gl ¥ s ~— L | ~ =
e D 2sf i f o 2sf
Xx - I ' 3 ]
0sr” 20 L 20— : 3 * Y
b e L, 8
°~3:_ —=— Data Z— un e e
E + Data Z— ee ol 10
07 + Datay,q _>50GeV r
C s sE-
°6;|w| T DT N S I I I I I I n> ......................
;08 3 o3
2}8‘& =12 T =12 I |
iy T — popudedatalalliBE 3 ; } s $
— VY 't y - 1Epeme-d e ; ....................................... -~ Epepcmea-Be-Bea.. = ’ ............. ST T
Soss hect LA B B 1 S0 i' ? ‘ - i " +
035 08 08
08756 100 150 200 250 800 050 400 450 500 075 50 100 750 200 25 300 075 e 100 150 200 250 300
q, [GeV] q, [GeV] q, [GeV]

o scale > 0.95 for boson momenta > 50 GeV

o good data/MC agreement and agreement between
final states
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o simplest solution:
Charged hadron subtraction (run-1)

o remove particles that originate
from PU vertices.

fraction of particles

o Imbalance charged and neutral
PU component in missing energy

o Pile-up per particle Id: Puppl

* Define p, |
(l‘=10g Z;‘(—:(‘h.m* ( Ayléf. ) @( R"_ARU)
| 0o

which encodes the PU-probability of a particle

* distribution of & is measured using charged
component in each event and applied to the neutrals

* reweight neutrals according to PU probability
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puppi E-™ss performance

CMS Preliminary 12.9 fb” (13 TeV, 2016) CMS Preliminary 12.9 o' (13 TeV, 2016) CMS preliminary 12.9 fb”' (13 TeV, 2016)
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o slight reduction of approx. 4-5% for puppi-E;™* scale

o greatly improved resolution at high vertex multiplicity

Robert Schofbeck ICHEP 2016



E-Mss significance

JINST 10 (2015), P02006

o distinguish events with genuine E™'s
based on a log-likelihood ratio

>

true Emiss meas. E;miss =

ce=re) :

£§=)YFE; S

S=2In ( : ) w
L(E=0)

o Gaussian approximation
of E{™ss energy resolution
from different components

P — . . T
o unclustered energy © o s & 7o s 50 oo
ET** Significance [GeV]
o very close to ideal X? d.of. 2
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Summary

o run-| algorithms perform well in environment with
nigher pile up
o for the coming challenges at very high pile up,

berformance of PU mitigation techniques is
DroMISINg
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