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Motivation

Gauge Mediated Supersymmetry Breaking (GMSB)

o Gravitino G is lightest SUSY particle

@ Assume neutralino ;(1) is next-to-lightest SUSY particle

@ Assume R-parity conservation: G stable, SUSY pair production

XY decays
Bino/Wino:
o Decay to v or Z

@ Branching fraction
mass dependent

BF(x3 —1G) ™57
cos2 @y Bino
cos? Oy Wino

Higgsino:

o Decay to H (use
di-y decay to tag H)

;(1’ decays to massless G and a neutral SM boson

Interpretation

General Gauge Mediation (GGM):
o Natural decay probabilities
@ Mixture of different processes
@ Closer to reality

Simplified models:

@ Branching fractions set to
fixed value (usually 100%)

@ Simulate only one production
model

o Easier to reinterpret
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Overview

Variety of analyses probing many SUSY processes with different analysis strategies

Covering bino, wino and higgsino neutralino mixtures
@ Search for third generation, strong and electroweak production
o Full 2012 dataset (8 TeV) and first results for 13 TeV are published

Signature Publication links
CMS-SUS-13-014  H—~~ + bb + E[Piss PRL 112 (2014) 161802
CMS-SUS-14-004  ~ + jets + Epise PRD 92 (2015) 072006
CMS-SUS-14-008 v+ + Razor PRD 92 (2015) 072006
CMS-SUS-14-009  yv/etp¥ + jets, EM'* inclusive ~ PLB 743 (2015) 503
CMS-SUS-14-013 v + e/ + ErFiss PLB 757 (2016) 6
CMS-SUS-14-016  ~ + Efiss Submitted to PLB (arxiv:1602.08772)
CMS-SUS-14-017  H—~y~ + Razor CDS:2047472
CMS-SUS-15-012  yy + E'ss (13 TeV) CDS:2143897

L, See next talk by Arka Santra after the coffee break
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http://dx.doi.org/10.1103/PhysRevLett.112.161802
http://dx.doi.org/10.1103/PhysRevD.92.072006
http://dx.doi.org/10.1103/PhysRevD.92.072006
http://dx.doi.org/10.1016/j.physletb.2015.03.017
http://dx.doi.org/10.1016/j.physletb.2016.03.039
http://arxiv.org/abs/1602.08772
https://cds.cern.ch/record/2047472
https://cds.cern.ch/record/2143897

Common background estimation for electrons being misidentified as photons

Validate the method using

simulation
Method

Use pixel hits to distinguish between photons
and electrons

o Apply the same methods to
simulation

o Compare to generated electrons

o Calculate the probability that a real electron reconstructed as photons
does not leave hits in the pixel detector
o Good agreement, method works well

o Use tag&probe method on the Z—ee

N 1
resonance to find real electrons S 19.7 fb™ (8 TeV)
[ CMS simulation 21y,22jets
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SUS-14-004: vy + jets + Emiss

Selection
o > 1v, pp* > 110 GeV e noe/u
o Hr >500GeV,> 2jets o ET'S > 100 GeV

Z~, W+, tty background

Use MADGRAPH simulation, scaled
to NLO cross section using MCFM

Multijet and vy+Jet background

o Select control sample with unisolated photon candidates (jets) instead of photons

o Normalize in ET'S < 100 GeV to photon (signal) selection

@ Do this is bins of H1 and the hadronic recoil to minimize correlations

19.7 b (8 TeV)
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SUS-14-004: ~ + jets + Ef

GGM

Squark or gluino production,
X(l) decay depends on mixing

Simplified model

Gluino produ~ction,
BF(g — qqx%) = 100/50%

Knut Kiesel
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. Interpretation
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SUS-14-013: ¥+ e/'u L E’jr[‘niss

Selection
o > 1y, py > 40GeV
o >1le/u, pr > 25GeV

o AR(y,0) > 0.8
0 |mey — mz| > 10 GeV

o ET > 120 GeV
o Mr(vy, ER) > 100 GeV

Jets misreconstructed as photons

Fit two templates to distribution of photon-shower width to data with low EIIE“SS

o Real-photon template: Select real photons with my .~ ~ mz

o Fake-photon template: Unisolated photon candidates

fiets- = 0.08 — 0.25

Prediction: Scale control sample with unisolated photons using this factor

Misidentified leptons and electroweak processes

Fit two templates to distribution of Ad®(¢, ET™*) to data

with medium Er??iss

o Misidentified lepton template: Inverted lepton
isolation for leptons (red dashed line)

o Electroweak process template: Simulation (blue

dashed line)
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SUS-14-013: ¥ + e/ﬂ + E mlss

Results and interpretation
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SUS-14-016: v + Eipiss

Selection
o > 1v, pp > 40 GeV
o ET'sS > 100 GeV
o Mt > 300 GeV
° E%ﬂss'Sig"if > 80 (low for

events with large particle
uncertainties and
therefore prone to
mismeasurement)

Major backgrounds
o y+Jet
o Vy = Wr, Z(vv)y, tty

Scale background simulation to
data in control region,
extrapolate to signal region

Knut Kiesel
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SUS-14-016: v + E{Piss

Mixed ;?‘Ki and xtx*

production, where )?g and x*

are mass degenerate

soft

741 (8Tev) =1y +MET
T T

v

. Interpretation

Same model as y+e/u analysis
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Very sensitive to electroweak production
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SUS-14-017: H—~v + Razor
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Summary

Status at 8 TeV

@ Searched for SUSY with final states containing
photons

o Studied bino-, wino- and higgsino-like neutralino
mixtures

@ Interpretation in GMSB and simplified models
@ No hint for SUSY found yet

Are there photons at the end of the tunnel?
o Cross section for heavy (SUSY) particles increases
significantly with /s

o With this years data, sensitive increases especially for
high sparticle masses
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Razor variables

The variable Mg is defined as

Mg = \/(|,3j1\+\/3j2|)2— (Pl + pi2)?, (1)

where ﬁj’ and pi" are, respectively, the momentum of the ith megajet and the magnitude of its
component along the beam axis. The pr imbalance in the event is quantified by the variable M};‘,

defined as
. E"rrniss (|5%1‘ + |ﬁ{~2|) _ ﬁTmiss. (ﬁ%l _,’_ﬁq{g)
ME = 5 : )

where ﬁ%’ is the transverse component of 5j'. The razor ratio R is defined as

Mz
Mg

R ®3)

BIe



SUS-13-014: H—~~ + bb
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SUS-14-009: v~ + jets

Stealth SUSY
o New hidden sector at EWK scale
o Small mass splitting between S and S
= LSP carries little momentum
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