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Introduction

> Supersymmetry is one of the most favoured extensions of the Standard
Model (SM) of particle physics.

> It postulates the existance of partner particles for all the SM particles.

> There have been many searches for such particles and here | will cover
the latest results from ATLAS and CMS in channels without leptons.

> These are some of the most sensitive channels for many supersymmetric
models as seen from the parameter scans performed after Run | [1][2].

> ATLAS has produced 3 separate results for 3 different signatures;
1. O-lep. 4+ >2-6 jets + Eiss [ATLAS-CONF-2015-062]
2. O-lep. + >7-10 jets + E m‘ss [1602.06194]
3. 0/1-lep. + >3-b-jets + E Efpiss [ATLAS-CONF-2015-067]

» CMS have produced 4 separate results utilizing different approaches;

1. Hr and HF'* search [1602.06581]

2. My based search [1603.04053]

3. at based search [CMS-PAS-SUS-15-005]

4. Razor variables based search [CMS-PAS-SUS-15-004]


http://arxiv.org/abs/1508.06608
https://cds.cern.ch/record/2063744
https://cds.cern.ch/record/2114828
http://arxiv.org/abs/1602.06194
https://cds.cern.ch/record/2114839
http://arxiv.org/abs/1602.06581
http://arxiv.org/abs/1603.04053
https://cds.cern.ch/record/2114880
https://cds.cern.ch/record/2114815
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The Signatures We Search F

» The focus at the start of Run | has been searches for gluino production in
R-parity conserving models due to the large x-section increase.

> The lightest supersymmetric particle is neutral and passes through the
miss

detector undetected in these models —E

> The searches are all therefore characterised by jets + E%liqss.

13 TeV / 8 TeV inclusive pp cross-section ratio

Minimum bias 1.2
W(ln) 1.6
() 1.7
z 2.0
t (s-channel) 2.2
t (t-channel) 2.5
WH 2.0
H (ggF) 2.3
H 2.4
tt 3.3 Main backgroun
T T8
ttH 3.9
A(0.5 TeV, ggF+bbA) 4.0

gluino pair (1.5 TeV) 46 Sigha
B TeV) 0
Q* (4 Tev) 56
QBH (5 TeV) - ) 370
QBH (6 TeV)

1 10 100 1000
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Variables used to de

The ATLAS >2-6 jets and >3-b-jet analyses are both largely based around the variable;
Mo = E’}‘niss + ij"]:?t

and also use cuts on Ag(jet, EF*) to reduce the multi-jet background.

For & — tt%?, >3-b-jets also cuts on the || They also use m2™(b-jets, %) which
number of high mass large radius jets. has an end-point for semi-lep. tt.

Data/SM
Data/ SM

L L
50 100 150 200 250 300 350 400
7 (bets E7) [GeV]

Number of top-tagged jets

The ATLAS >7-10 jet search counts the number of jets pr > 50,80 GeV with In <2,
bins in the number of b-jets, and requires Ex**°/y/Hr > 4 GeV'/? motivated by the
multijet background estimation (see later). l
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ATLAS Signal Regions (for reference

The 7 >2-6 jet search signal regions:

Requirement Signal Region

21 [ 2jm [ 2it | 4it | 5i | 6im | ejt
ERiss [GeV] > 200
pr(j1) [GeV] > 200 | 300 | 200
pr(j2) [GeV] > 200 | 50 | 200 100
Pr(js) [GeV] > - 100
Pr(js) [GeV] > - 100
pr(js) [GeV] > - | 100
pr(js) [GeV] > - [ 100
Ag(jet o 3): BF ™ )min > | 08 ‘ 0.4 ‘ 0.8 0.4
Ap(jetis g, B )min > - 0.2
Bmiss [ /Hy [GeV1/?] > 15 [ 20 -
Aplanarity > B 0.04
RS fmog (N)) > - 02 [ 02 [ 02
meg(incl) [GeV] > 1200 | 1600 [ 2000 | 2200 | 1600 | 1600 | 2000

The 15 >7-10 jet search signal regions:

8350 | 8j50-1b | 8j50-2b [[ 9350 | 9350-1b | 9j50-2b || 10350 | 10j50-1b | 10j50-2b
50 >8 >9 >10
et — [ =1 [ >2 — [>T [ >2 — [ =t ] >2
By //Hr > 4GeV'?
7380 | 7j80-1b [ 7j80-2b [[ 8380 | 8j80-1b [ 8j80-2b

g0 =7 >8

Ny_jet — [ =1 [ >2 — [ =1 [ >2

B //Hy > 4GeV'/?




0-lep. SUSY Searches from ATLAS and CMS
Chris Young, CERN

The 3 & — bb%? and 3 g — tTx}, >3-b-jet search signal regions (1-lepton regions are
also used in this analysis):

Criteria common to all Gtt 0-lepton regions: p'®* > 30 GeV

Variable || Signal region | Control region | VRIL | VROL

0 signal

gnal

signal | 0 signal

Criteria common to all Gbb regions: > 4 signal jets, > 3 b-jets

Criteria common
to all regions of the
same type

Variable || Signal region | Control region | Validation region

1signal | Candidate veto

Lepton || Candidate veto

>04

iteria common
t0 all regions of the
same type

Region A || mg || >1700
> 00 (Large mass splitting)
Region A - -t-- R N _
(Large mass splitting) I .
> 1200 < 1400

> 90

Region B
(Moderate mass splitting)

Region B

plitting)

- e
(Small mass splitting)

> 1400 > 1200 < 1400 Nb-iet

(Small mass splitting)
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ATLAS Signal Regions (for reference)

The 3 & — bb%? and 3 g — tTx}, >3-b-jet search signal regions (1-lepton regions are
also used in this analysis):

Criteria common to all Gtt 0-lepton regions: p'®* > 30 GeV

[ variable | Signal region | Control region | VRIL | VRoL

Criteria common to all

1signal | = 1signal | 0 signal
Criteria common to all Gtt 1-lepton regions: > 1 signal lepton, pri® > 30 GV R R hbb R
Variable Variable || Signal region | Control region | VR-mp | VR-mly 5 )
Lepton
. Criteria common || _ "T_ _
Criteria common . n
to all regions of the to all regions of the N
same type same type ’hf,,i,;’
priet miss.
Region A e B
(Large mass splitting) || 28 Region A il
i (Large mass -5 1"; -
8 Zjots
e splitting) g
Region B |- --o- Ntop
(Moderate mass splitting)
i
& - miss
Region B B
o (Moderate to small mine!
(Small mass splitting) || _ZF_ mass splitting) T3 ljs
) T min
Mgy
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Variables used to define signal regions (CMS 1)

The Hr = Zp]Tet analysis has a similar strategy to the ATLAS 2-6 jet search but sets
up exclusive bins in Hp, HESS, Ni°t (4-6, 7-8, 94), and NP~ (0,1,2,3+4), making a
total of 72 SRs.

Razor variables.

> The objects are grouped into two hemispheres such that the sum of the masses
of the hemispheres is minimised.

> Then using the 4-vector (z-component) of the hemispheres, P; (p.) we define;

M = /(P + Pa)? - (i + P2

i = \/ EF(of + PRV — BY (B 1 B
2

R® = (M7 /Mg)?

> For a SUSY event Mg is related to the mass scale of the particles, and R? is
related to the Ef*'*° so can be used to suppress SM backgrounds.
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The at variable is designed to kill
multi-jet background events. It is defined

by; ar = E?/Mr

where EJ? is the sub-leading jet energy
and Mr is the transverse mass of the
di-jet system. After cuts on this variable
and Ad(jet, EFS%) the multi-jet
background is negligible.

2.2 (13 Tev)
CMS

Preliminary

=
<%

Events / 0.05
5,

4 Data
%% Total Standard Model
— Vjets, tf, residual SM
== QCD multjet

The Mry variable is defined as the
analogue to the transverse mass for a
system of two particles decaying to a
visible and invisible particle.
Experimentally it is formed by clustering
the jets around the highest mass pair and
using these jets and the EM. This
variable provides good discrimination
against the QCD and other backgrounds
as well. Additionally Ag(jet, EF%) are
applied in this analysis.

CMS Simulation 230" (13 Tey)

Events / 50 GeV

PP~ .3 - BB
my= 1100 Gev

My, [Gev]

X/
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CMS Signal Regions (for reference)

The 72 signal regions of the Hr based search - N (4-6, 7-8, 9+), and NP—i°t
(0,1,2,3+) for each of;

Bin 6

6001 Bin 4 Bin5

4001
Bin1 Bin 2 Bin 3

1 1 1
600 800 1000 1200 1400
HT [GeV]
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Planes in the Razor variables used as signal regions. Note that both channels with and
without leptons are considered.

R?

Fazor Multdet bin numbers raz0r MuMUlJet and EleMulidet bin numbers,

600 1000 2000 3000 500 1000 2000 3000
Mg [GeV] M, (GeV)

The 30 ar signal regions:

Baseline selection:

Jets selection Select jets satisfying pr > 40GeV and |i7| < 3
Forward jet veto Veto events containing jet satisfying pr > 40GeV and || > 3
Lepton/photon vetoes  pr > 10, 10, 25GeV for leptons, isolated tracks, photons (respectively) and [i| < 2.5
Lead jet acceptance pr > 100GeV and || < 2.5
Second jet acceptance pr > 100GeV (symmetric), 40 < pr < 100GeV (asymmetric), pr < 40GeV (monojet)
Energy sums Hry >200GeV and H"™* > 130 GeV
EF'™* cleaning Various filters related to beam and instrumental effects
(i1je1,nb) categorisation and Hr binning:
ljet binning 1 (monojet), 2, 3, 4, >5 (both symmetric and asymmetric)
11y, binning 0,1,2, >3 (np < jer)
Hry (GeV) binning 200, 250, 300, 350, 400, 500, 600, >800 GeV (bins can be merged depending on ey, 11p,)
Signal region:
QCD suppres ar > 0.65 to at > 0.52 (Hy-dependent, for the region Hy < 800GeV)
QCD suppr A > 0.5
IR piss

QCD suppr /ERSs < 125
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CMS Signal Regions (for reference)

The 162 signal regions of the Mty based search

e 5 bins in Hr: [200,450], [450, 575], [575, 1000], [1000, 1500], [1500,00]
These bins are also referred to as very low Hr, low Hr, medium Hr, high Hr, and
extreme Hrt regions.

e 11 bins in Nj and Nj,: 2-3j Ob, 2-3j 1b, 2-3j 2b, 4-6j Ob, 4-6j 1b, 4-6j 2b, >7j 0b, >7j 1b,
>7j2b, 2-6j >3b, >7j >3b

Each bin defined by the Hr, Nj, N}, requirements above is referred to as a fopological region and
we further divide each topological region in bins of Mr;.

e 3 bins in Mt at Very Low Hy: [200,300], [300,400], [400,00]

e 4 bins in Mr, at Low Hy: [200,300], [300,400], [400,500], [500,c0]

e 5bins in Mr, at Medium Hr: [200,300], [300,400], [400,600], [600,800], [800,c0]

e 5 bins in Mr, at High Hr: [200,400], [400,600], [600,800], [800, 1000], [1000,00]

e 5bins in Mr, at Extreme Hy: [200,400], [400,600], [600,800], [800,1000], [1000,c0]
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Estimating the W and tt backgrounds (ATLAS)

» Backgrounds from W+jets and tf enter the search regions either when
either the electron or muon is missed (out of acceptance or reconstruction
efficiency), or through a hadronic 7 decay.

> This background is determined in all three searches by forming control
regions requiring an isolated electron of muon.

> W-jets and tt are separated by requiring or vetoing a b-tagged jet.
> These have slightly relaxed kinematic cuts compared to the signal region.

> The final prediction then comes from taking the ratio between the regions
from Monte;CarIp in the combined fit o>f signal and control regions.

& ATLAS Preliminary CRW for SRéjt ] ATLAS Preliminary R for SRajt

p=4 A o Daa2015 p=4 A o Daa2015

S f5=13Tev, 3.2 fiy M Total S 15=13Tev, 3.2 fiy — SM Total 4
Y [ Diboson Y [ Diboson

2 [ 2 W zes

3 Dicewasngewor | & [ wets

H [ Muti-je K [ Muti-je

[CIiew & sngetop =

1wqe‘s

| ]
il-_.l- i
. = 7 7
-
e iy
1000 1500 2000 2500 3000 3500
myy(incl.) [GeV]

Data/MC
Data/MC

eyl

1500 2000 2500 3000 3500
me(incl.) [GeV]
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Estimating the W and tt backgrounds (CMS)

» CMS determine the backgrounds from missed leptons and m,.q separately

» The missed lepton background is determined using a CR requiring a e or
and each event is then assigned to the signal regions assuming the lepton
has been lost with the appropriate probability of it having been lost.

» These probabilities include the dependance on acceptance, reconstruction

! . k ¢ cepta
and isolation € and are functions of Hr, HF"*, N, prP etc.

» The Thaq background is determined from a control region requiring a u

» The muons are then smeared by a response function and the events

entered into the SRs. Closure of both of these methods is tested in MC.
CMS si ‘ ‘ 23! (3 Tev) CMS si

E T T
UM Tengen : res w0 UM

2313 Tev)

Tetes

&‘E
t
R .+*
, . |

50 60 70
Search region bin number Search region bin number

Direct
Prediction
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Estimating the Z— vv background (ATLAS+CMS)

» Both estimate the Z— vv background using a similar strategy.

> Events with similar kinematic properties to the signal region but with a
high pr photon instead of E1'"*° are selected.

> This process is similar to Z production other than the up/down quark
couplings and the boson mass.

» Overall normalisation is taken from Z — Il events.

> Below is the agreement in the v control region from ATLAS and the
closure of this method in MC from CMS.

> T T T T T LE|
> E|
] ATLAS Preliminary CRy for SRt 7 . . .
° 5 . ® Daa20is bl CMS simulation 2.3fh1(13 TeV)
S 5=13 TeV, 3.2 fb — | 5
=] SM Total N1 g T T T T T T |
2 [ vivoson 4 € F 4SNg <6 7<N, <8 : Ng 29 3
2 W zviess 3 gtk : E
g [ iicEw) &singletop Z - v background
© [ wets *  Direct from simulation
10 Treat simulation like data
- i
1 B vy o PR AR
¥ LIRS
P U SO AURNPUNY A U STV | AU S|
T T ; T T T T
Q 7 7 S1s f + T
e I O | TN pU I T O LY A
ER s gg St S
g o & el . , , , L L |
1000 1500 2000 2500 3000 3500 |0 10 20 3 40 50 6 70

m(incl.) [GeV] Search region bin number
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Estimating the Multi-jet background (ATLAS)
» The ATLAS >2-6 jet ar_1d >3-b-jet cut so hard on E&*** and the other
variables eg. A¢(jet, Ef""*) that this background is negligible (< 0.5%).

» The >7-10 jet search cuts softly on EF'**/y/Hy such that this remains a
major background component.

» This background is estimated by using a template taken from low jet
multiplicity data of the EXS/\/Hr distribution.

» The assumption is then that this distribution is invariant under changes in
multiplicity which is shown to work at multiplicities lower than the SRs.

1 108 T s B o B T B
F4 ATLAS + Data Fd ATLAS .
) ¥§=13Tev,32M™ %2 Total background o S=13TeV,32M™ % Total background
T a0° VRJ 7j50-0b [ Multijet (=6-jet data) N VRJ 680-0b [ Mulijet (=5-jet data)
2 It -l 2 -l
[ EEW - b +jets S 10" EEW - b +jets
[ [ Other ] [ Other
P — pMSSM benchmark 3§ . F L e PMSSM benchmark
10°EE ~ 2-step benchmark ~ 2-step benchmark

I

10 12 14_ 16 34 6 8 10 12 14 1618 20
EPS/\H, [Gev“’] EP/ \H, [Gev™]

Data / Prediction
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Razor Search Background Estimati MS)

» The CMS Razor search uses a very different approach to the others.
> An empirical shape with 4 parameters is used across the R?, Mz plane.

> Regions of low R? or Mg are used to constrain the background fit
parameters in each binned number of b-jets.

» The fit is tested in Monte-Carlo and is found to describe the distribution
across the plane well.

> A potential issue could occur if the fraction of the different backgrounds
was different in Monte-Carlo and data such that these are varied by
+30% and the fit is seen to still be able to describe the distribution.

> The fit is also tested in the presence of a signal to check that it wouldn't
be unduely biased.

Hadronic categories Hadronic categories
& I o, s 50 <y < c00G0v 203 & [ O ———.
I o st ,» 500 Gev a2 < <03 1 I o stan: , 500 Gov 025 < <03,
0.8 [ sionatsensitve regon: u, > 600 Gev ana &> 0.3 08 ] sionatsensiove region: w, > 600 Gevand #*> 03
05 05

600 1000 2000 3000 _ 4000 600 1000 2000 3000 4000
M, [GeV] Mg [GeV]
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Results and Statistical interpretation (ATLAS)

>

For each of the individual search channel a simultaneous fit of the signal
region and relevant control regions is performed.

These fits are not overconstrained as the number of control regions
correspond to the number of free background components (eg. tt, W, Z,
etc.)

> No significant deviation from the Standard Model is found in these fits.

> To set limits the fits are performed in the presence of signal (to account

for control region signal contamination).

The limit contour then comes from the region with the best expected
limit for each point in the plane.

This simple setup is designed for easy discovery with relatively little
“look-elsewhere” effect.

Upper limits on the number of BSM events present in each signal region
are given for re-interpretation.

For the >3-b-jet search results from the 0 and 1 lepton channels present
in the analysis are combined.
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Results and Statistical interpretation (CM

» Each of the CMS analyses has a large number of signal regions.

No significant deviation is found across the phase space such that limits
are set.

> They use a fit to all regions in the presence of each signal point to
determine if it can be excluded.

» This utilizes the full shape information of the signal distributions to
enhance their sensitivity.

231" (13 TeV)

4 10° T T T T T
= I H[200,450] GeV : H, [450,575] GeV : H, [575,1000] GeV : H, [1000,1500] GeV: H, > 1500 GeV
S 5 =b : : : :
w1 : Post-fit background -e-Data
[Multijet
10t [ [ Lost lepton
: H : Wz -w
: £ A =0
10° f : : Mo > 3, § > bby,
: my =700 GeV

m_= 600 GeV
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» Both ATLAS ang CMS set limits on the same models;
& — X1+ qq/bb/tt

5 - qandlR 8 st 5,0 00 & psion s - L)
B P AR RS Ran naa naas nany = 100 T T 5 1600 T T 3
3 ATLAS Preliminary 22 otserveiot 116357 3 E ATLAS pyenmmary ATLAS B TeV, 201 15" 8 ATLAS Pre||m|nary ATLASBTeV,20115° ]
Gernfolepton + 2 jts + €7 e 2490 s tov 23t 5 eoenimetog | 00 stenaant 552 i t10,)
- a o E - Observed lmit (£1 5525 — Observed imit (:135%) ]
mm?r 13Tev. 3210 T ATAS TeV, 2031 1200 Al imits a1 95% L = 1200 = Al at 95% CL -
rr—
1000 4
] 800 E|
600 = 4
w00 E
: 200 E 1
TUUTTLY FI SO = | I i 1 I I 3
0 400 600 000 1000 1200 1400 1600 1800 20 1000 1200 1400 1600 1800 2000 1000 1200 1400 1Sﬁn 1800 2000
m(Gev] g [Gev] Go
PP —gg, 9 —qax; Dec 2015 PP > 83 g bEx1 Dec 2015 pp - §g. §— 1t bid Dec 2015
= T T T T T T = 1g00f T T T3S a0 T T T
3 1600 CMS Preliminary ~ —Observed - Expected 3 CMS Prslrmmsly —Observed -~ Expected | 8 CMS Preliminary —Observed - Expected
= =SUS-15-002 (W), 2.2 fb” (13 TeV) ' 16001~ —SUS-15-002 (H;), 2.2 b (13 TeV) — 2 1600~ —SUS-15-002, 0-lep (M), 2.2 f' (13 TeV) -
714001 - SUS-15-003 (My), 22 fb” (13 TeV) 18 SUS-15-003 (My,), 2.2 fb” (13 TeV) = SUS-15-003, 0-lep (My,), 2.2 fi' (13 TeV)
—SUS-15-004 (Razor), 2.1 fb” (13 TeV) 14001~ —SUS-15-004 (Razor), 2.1 fb” (13 TeV) = 1400[- ~SUS-15-004, 0-lep (Razor), 2.1 fb”" (13 TeV) 3
1200 —SUS-15-005 (0tr), 2.2 fb” (13 TeV) B —SUS-15-005 (a), 2.2 b (13 TeV) —SUS-15-004, 1-lep (Razor), 2.1 fb (13 TeV)
—SUS-13-019 (My,), 19.5 b (8 TeV) —SUS-14-011 (Razor), 19.3 1b™ (8 TeV) 4 1200]- —SUS-15:007, 1-lep (M,), 2.1 fo" (13 TeV) E!
1000) El —SUS-15-008, 2-lep (SS), 2.2 b (13 TeV)
s 3 10005 —SUS-14-010, 0+1+2+>3 lep, 19.5 fb”" (8 TeV) 4
800 = B E
6004 4 3
400 4 E|
200 B E|
I | AT L
S0 800 1000 1200 1400 1600 1800 S0 800 1000 1200 1400 1600 1800 &0 800 1000 1200 1400 1600 1800

my [GeV] my [GeV] 'GeV],
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» Both ATLAS and CMS set limits on the same models;

2o
< 1600 o
= T T T T T T T T 3 T T T LI T
3 ATLAS Prefiminary e i 1) $ F E'ATLAS p,ehm.na,y ATLAS 8Tev, 20115° % ATLAS Pre||m|r|ary [ Amas 8 Tev, 2011
Enznofo lepton + 2:6 jets + £ = pecsaimieioy FHOE Futevaant S epecdimit@iog o 9.1 321 m= Expected it (£10,,) |
= 13Tev, 321" — AmasaTev. 203" 1200 o Otk 11620 1 3 e
2000 E
rr— o0 . 3
] 800 E
600 = El
w00 E
: 200 e
TUUTTLY FI SO = | I i L L L |
ot~ hoos 4205 ¥abe oo mee wo 2o o e o @ 000 1200 1400 1600 800 2000
my (Gev] g [Gev] m(g) [GeV]
PP -84 § ﬁqqx‘ Dec 2015 P = 99 §— bEx1 Dec 2015 pp - 83, § —>1tx| Dec 2015
= T T T = 1g00f T T T3S agof T T T
3 1500;CMS Prslrmmsly —Observed -~ Expected | & CMS Prslrmmsly —Observed -~ Expected | 8 CMS Preliminary —Observed - Expected
= —SUS-15-002 (), 2.2 b (13 TeV) = 16001~ —SUS-15-002 (), 2.2 fb” (13 TeV) — 2 1600~ —SUS-15-002, 0-lep (M), 2.2 f' (13 TeV) -
714001 - SUS-15-003 (My), 22 fb” (13 TeV) 18 SUS-15-003 (My,), 2.2 fb” (13 TeV) = SUS-15-003, 0-lep (My,), 2.2 fi' (13 TeV)
—SUS-15-004 (Razor), 2.1 fb” (13 TeV) 1400 —SUS-15-004 (Razor), 2.1 fb” (13 TeV) = 1400[- ~SUS-15-004, 0-lep (Razor), 2.1 fb”" (13 TeV) 3
1200 —SUS-15-005 (0tr), 2.2 fb” (13 TeV) B —SUS-15-005 (a), 2.2 b (13 TeV) —SUS-15-004, 1-lep (Razor), 2.1 fb (13 TeV)
—SUS-13-019 (My,), 19.5 b (8 TeV) —SUS-14-011 (Razor), 19.3 fb”" (8 TeV) 4 1200]- —SUS-15:007, 1-lep (M,), 2.1 fo" (13 TeV) E!
10000 El —SUS-15-008, 2-lep (SS), 2.2 fb” (13 TeV)
3 10005 —SUS-14-010, 0+1+2+>3 lep, 19.5 fb”" (8 TeV) E
800 = B E
600! - E|
400 4 E|
200 B E|
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S0 800 1000 1200 1400 1600 1800 S0 800 1000 1200 1400 1600 1800 &0 800 1000 1200 1400 1600 1800
my [GeV] my [GeV] [GeV]

g — X9 + qq/bb/tt
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» Additionally both collaborations have looked at additional models;

74 - addy’ 55 qana WK, mi)=(m@ sz 4. - QQWZE: m(E,)=m(@+m))2, mE)=mi))smE, )2
£t -0epton - 26+ €7 = e— o -Olepion + 26 + €] S opmndimieiony S of Tt e e
=13Tev, 3216 — ATuaseTev,203m' ] E=13Tev, 3210 — arasaTev,203m' ] W . Allimits 95% OL.
soof- © o mimsasc o aimsaomc. 3 € E
] b E E
] 600| { =
0] E ' E
i E e
e e B o5 s o0k oot To0g e
mylcev] my Gev] m(@) [GeV]
CMS Freliminary 2.3 fo™' (13 TeV) CMS 23" (13 TeV) CMS preliminary 2317 (13 TeV)
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Conclusions

> There has been a significant effort to find the g in the 2015 13 TeV data
by both ATLAS and CMS.

» Unfortunately no evidence for such particles has been found.

> Limits have been set in various models (more than | have been able to
show today).

» Much more documentation of these searches appears on the ATLAS and
CMS public webpages.

» The upcoming 2016 data will offer new opportunities for the discovery of
Supersymmetry!

> Fingers crossed nature is kind to us and the Supersymmetry is just
around the corner...


https://twiki.cern.ch/twiki/bin/view/AtlasPublic/SupersymmetryPublicResults
http://cms-results.web.cern.ch/cms-results/public-results/publications/
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The Signal and Control Regions
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Signal Regio ble

Fitted background

Signal region Multijet Leptonic Total Obs events
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Signal Regions
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Signal Regions
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CMS My, based Search
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Signal Regions
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CMS Razor variables based Search
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0-lepton Signal Regions
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Signal Regions
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Electron Signal Regions
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Limit Plots

CMS preliminary 2.1 (13 TeVv)

<~ 1800 — "
> pp - 99  95% C.L. NLO+NLL exclusion

8 1600 —=100% g — bE?z
~ —=100% § - tiX
£71400| —100%3 - 43¢,

—— Observed

1200 - - - Expected

1000

800

600

400

200

00 800 1000 1200 1400 1600 1800
m; (GeV)




0-lep. SUSY Searches from ATLAS and CMS y
Chris Young, CERN S

ATLAS Early Run Il Projections
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