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 In the search for the Higgs boson we found a new particle that up to
now has properties compatible with the SM Higgs boson hypothesis

e The next question to address was therefore: “is the weak-scale natural?”

We know that without a modification of the theory the quantum correction
to the Higgs mass can only be explained by an enormous fine tuning of
parameters

Answer yes or no to this question is equally important (perhaps, one case
might be more exciting than the other)

Many SUSY models provide a natural extension of the Standard Model

Lightest SuperSymmetric partner of SM quarks (top in particular) must
have m ~ few hundred GeV to maintain the fine tuning below 10 %

« Search in R-Parity conserved and violated scenarios

Quite a difference in the final states being investigated
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Direct production

* Wide program from both experiments

e In addition to “basic” topology scanning, each topology is investigated in
several channels (here in the diagrams, top, W/Z still need to decay)

- 0,1,2, =3 leptons, from O to n jets, from O to m b-tagged jets

— Clearlz impossible to %ive full justice to all analzsis in < 20 min
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Presented here

e 0 leptons + 2 b-jets + MET
- ATLAS-CONF-2013-053

e 2 same-sign leptons + 0-3 b-jets + MET
- ATLAS-CONF-2013-007

e 3leptons + =1 b-jet + MET
- CMS-SUS-13-008

Other reference analyses on this topic
- CMS-SUS-12-028
- CMS-SUS-12-017
- ATLAS-CONF-2012-151
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e Set upper limits using Simplified
Models: on cross section, considering

Sbottom pair production, 61 —>b 7”(?

BR(100%) in hadronic final state, and
on BR ”
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M., cuts ATLAS-CONF-2013-053
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Sbottom pair production, 51 —>b 7(?
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CMS-SUS-13-008

Divide the 3 leptons sample in 2 categories, depending
on if a pair of same flavour leptons has m ~m,. Then

build exclusive regions in # jets, # b-jets and MET.

Off-shell Z case

- Hr < 200 GeV Hr > 200 GeV
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Divide the 3 leptons sample in 2 categories, depending CMS-SUS-13-008
on if a pair of same flavour leptons has m ~m,. Then

CMS Preliminary, 19.5 b, s =8 TeV

build exclusive regions in # jets, # b-jets and MET.
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Presented here

* 0 leptons + 2 b-jets + MET

- ATLAS-CONF-2013-053
- ATLAS-CONF-2013-024 (=6 jets)
 1lepton+ =1 b-jet + > 4 jets +MET

- CMS-SUS-13-011

* ATLAS-CONF 2013-037

e 2 leptons + jets + MET
- ATLAS-CONF-2013-48
* 3 Leptons + jets + MET

- ATLAS-CONF-2013-025

Other reference analyses on this subject
- CMS-SUS-11-030 - CMS-SUS-12-005 :
—  CMS-SUS-11-024 100 200 300 400 500 600 700 800 900 1000
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D1
0 lepto
ATLAS-CONF-2013-024

e Cut on MET, A¢ between several objects in the

event (MET, jets), m_(b-jet, MET)

* Reconstruct 2 x top — had based
onm, —m, compatibility

e Use MET cut to define 3 non-

exclusive regions

e Main background (ttbar) from MC normalized in
control regions, QCD multijet from data, rare

processes from MC

Number of events SR1 SR2 SR3
Observed 15 2 1
Expected background 17.5+3.2 47+1.5 27412
Expected 17 9.8+2.6 19+1.3 0.9+0.7
Expected 17 + W /Z 1.7+1.0 0.7+04 0.51+0.30
Expected Z+jets 2.1+1.0 1.2+0.5 0.8+04
Expected W +ets 1.24+0.8 0.32+0.29 0.197) 75
Expected single-top 1.54+0.9 05+04 O.Bfgg
Expected multijet 0.12+0.12 0.01£0.01 < 0.01
Expected diboson 1.2+1.2 <022 <0.22
Fit input expectation 17 9.9 1.7 0.6
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D1
0 lepto
ATLAS-CONF-2013-024

e Cut on MET, A¢ between several objects in the
event (MET, jets), m_(b-jet, MET)

* Reconstruct 2 x top — had based

onm, —m, compatibility

e Use MET cut to define 3 non-
exclusive regions

e Main background (ttbar) from MC normalized in
control regions, QCD multijet from data, rare

processes from MC
Number of events SR1 SR2 SR3
Observed 15 2 1
Expected background 17.5+£3.2 47+£1.5 27+1.2
Expected 17 9.8+2.6 1.9£13 0.9+0.7
Expected 17 + W /Z 1.7+1.0 0.7+0.4 0.51+£0.30
Expected Z+jets 2.1+1.0 1.2+0.5 0.8+04
Expected W +ets 1.24+0.8 0.32+0.29 0.197) 75
Expected single-top 1.54+0.9 05+04 O.Bfgg
Expected multijet 0.12+0.12 0.01£0.01 < 0.01
Expected diboson 1.2+1.2 <0.22 <0.22
Fit input expectation 17 9.9 1.7 0.6
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CMS-SUS-13-011

Entries/ 30 GeV  pata/MC

. Pre selection: 1 lepton, MET > 100 GeV,
at least 4 jets, 1 b-tagged jet, large M.

 Train BDT with hadronic top x*, M,
topological cuts, b-quark kinematics

- Extract scale factors from Control Regions
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CMS Preliminary

Vs=8TeV, fLdt=19.5 fb!

Set limits using cut-and-
count results from all
BDT signal regions and ° .
for each model point =
use results from the
expected most sensitive
signal region
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The analysis is
sensitive to off-shell
stop production
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Signal acceptance
depends on the
polarization of the
intermediate decay
particles:

- the top quark for
the decay in ty"

- The charginos
and the W for the
decay into by*

CMS-SUS-13-011
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Similar studies done in ATLAS-2013-037 on ty" model (the analysis is a bit more sensitive to polarization).
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B i—-by (OF

T“ production, 1 ﬁb-lf,{ ,(-)W +X m 2xITL.

e Ask for 1 well ID lepton, at least 4 S A T omeeves it
. . 2 O, 240f Preliminary . "o
jets, 1 of which b-tagged. \D

— Expected limit (+10,,,)

W = oopl-  1-lepton + jets + E':fss Expected limit (HCP12) 7

- B — — 1-2 leptons (2011) .
200 del =20.71b", Vs=8 TeV ]
C All limits at 95% CL ]

e Discriminate signal/background /D 4
using A@(MET,jets), MET, :
MET/VH,_, m_ x

- am,, m" (two variant of classic

m_,, with different assumptions on e . scl):L [('365]00

the input masses) and m_ on for the s R RrTe

ty" case. ATLAS-CONF-2013-037 - == %™y == g A

T All limits at 95% CL

* - m, only the by* case. :::_ Jrozmormieaw ]
e Define several SR to cover the different 2ol -
scenarios: m ~m,_ +m . large m : ]
medium/large m_,, medium/large m o N
medium/large m -m . S,

m. [GeV]

R.Bellan 28 May 2013 — 3™ Generation SUSY Searches @ LHC 17



n

INEN
(=

i — Why'

m, Outside Z window mass

ATLAS-CONF-2013-048

Process M90 MI100 MI10 M120
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ATLAS-CONF-2013-025

2 Search region for this

3 A ey e SmA
~ 223 SM Background ]
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This analysis interpret the results also for nGMSB scenario
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Gluino M

Analyses targeted this models

e 0 leptons + jets + (possibly) b-jets + MET
- ATLAS-CONF-2013-54 (7 — >10 jets)
- ATLAS-CONF-2012-145 (>3 b-jets)
- CMS-SUS-12-024 (=1 b-jets)
e 1 lepton + b-jet + jets + MET
- CMS-SUS-13-007 See also Marti's talk
e 2 Same-sign leptons + jets + b-jets + MET
- ATLAS-CONF-2013-007
- CMS-SUS-12-017
e 3 leptons + jets + b-jets + MET

- ATLAS-CONF-2012-151
- CMS-SUS-13-008
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Gluino

g-g production, g— tfi?
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Gluino Me
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CMS Preliminary

\s=8TeV,L =195 b

CMS Preliminary 1s=8TeV,L_ =19.51b"

1s=8TeV,L_ =195 fb!

%\ T T T T T L L L L : %\ :I L L T stop RPV kzaa | L L -
0] 1 200 Stop RPV 122 — (D 1200 observed 95% CLs Limits
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CMS-SUS-2013-003

S FT ]
Q 800~ .
O C ] . .
ook E Several models investigated by both ATLAS
£ F ]
600 E (see ATLAS-CONF-2013-007) and CMS.
5001 =
4000 E Final states requires multi-leptons (3 or more
:_ / obsersatead 95% CLs Limits] . .
WSS Cercoed e i in case of the CMS analysis presented here, 2
20000 Ty, e R0t Oeinens | . °
300 400 500 600 700 800 ; (G%O\(/)) SS for ATLAS analy51s), b-tagged JEtS and
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C Mg < mp < mw g | F— 0%+ bR Main background from diboson and V+jet
D My + g < my <y if~—>Wb)(1 . - ©
E e+ iz < Pt where a fake lepton is reconstructed in the event
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ATLAS SUSY Searches*

Status: LHCP 2013

- 95% CL Lower Limits

1500 GeV

ATLAS Preliminary
JLdt =(44-20.7)b" 1s=7,8TeV

Model e, u, T,y dJets ETS _[Ldt [fb™] Mass limit I Reference
T T T L e s —— — T T
MSUGRA/CMSSM 0 2-6 jets Yes 20.3 1.8 TeV m(q)=m(g) ATLAS-CONF-2013-047
MSUGRA/CMSSM 1e 4 jets Yes 5.8 m(@)=m(g) ATLAS-CONF-2012-104
MSUGRA/CMSSM 0 7-10 jets Yes 20.3 any m(q) ATLAS-CONF-2013-054
qq q—>qx‘ 0 2-6 jets Yes 20.3 m(x5) = 0 GeV ATLAS-CONF-2013-047
gg gaqﬁ;@ 0 2-6 jets Yes 20.3 m(5) = 0 GeV ATLAS-CONF-2013-047
3 @ Gluino med. 7* (§—a75) 1e 1 2-4 jets Yes 47 m(9) <200 GeV, m(x") =0.5m(2)+m(@) | 1208.4688
g '§ §§—>qqqq||(||)i‘1’i‘° 2e, u(SS) 3jets Yes 20.7 m(x?) < 650 GeV ATLAS-CONF-2013-007
S g GMSB (I NLSP) 2ep 2-4 jets Yes 47 tang <15 1208.4688
£ & GMSB(INLSP) 121 0-2 jets Yes 20.7 1.4 TeV tang >18 ATLAS-CONF-2013-026
GGM (bino NLSP) 2y 0 Yes 4.8 m@E?) > 50 GeV 1209.0753
GGM (wino NLSP) Te, p+y 0 Yes 4.8 m@E?) > 50 GeV ATLAS-CONF-2012-144
GGM (higgsino-bino NLSP) Y 1b Yes 48 m@?) > 220 GeV 1211.1167
GGM (higgsino NLSP) 2e, 1 (2) 0-3 jets Yes 58 m(H) > 200 GeV/ ATLAS-CONF-2012-152
Gravitino LSP 0 mono-jet Yes 10.5 m(é) >10% eV ATLAS-CONF-2012-147
IS g—bby? 0 3b Yes 12.8 m(°) < 200 GeV ATLAS-CONF-2012-145
g @ g—>tfx1 2e, 1 (SS) 0-3b No 20.7 g 900 GeV m(z?) < 500 GeV ATLAS-CONF-2013-007
° g g—>tfx1 0 7-10 jets Yes 20.3 g 1.14 TeV m(x?) <200 GeV ATLAS-CONF-2013-054
™I gy 0 3b Yes 128 [EEs e v m(%?) < 200 GeV ATLAS-CONF-2012-145
by bby] 0 2b Yes 20.1 §1 1oo-sso|5ev m(z?) < 100 GeV ATLAS-CONF-2013-053
2§ oo bty 26,1 (SS) 0-3b Yes 207 | b, 430 GeV m;) =2m(E3 ATLAS-CONF-2013-007
= .E i, (light), lﬁbii 1-2e, 1 1-2b Yes 47 m(r?) = 55 GeV 1208.4305, 1209.2102
S St (light), Wby ? 2e 0-2 jets Yes 20.3 1, 220 GeV mE9) =mity) - m(W) - 50 GeV, m(ty) << m(%;)| ATLAS-CONF-2013-048
8‘ B ity (medium), t—by; 2e, 0-2 jets Yes 20.3 1, 150-440 GeV I M) = 0 GeV, m(t)-m(x;) = 10 GeV ATLAS-CONF-2013-048
S St (medium), t‘—>b)? 0 2b Yes 20.1 1, 150-580 GeV m(x?) < 200 GeV, m(x%)-m(x) = 5 GeV ATLAS-CONF-2013-053
S B 1 (heavy), ‘—>tx‘ Tepn 1b Yes 207 |, 200-610 GeV m(r?) =0 GeV ATLAS-CONF-2013-037
g" _g 1‘5 (heavy), t-tz? 0 2b Yes 20.5 1, 320—66rGeV m@E?) = 0 GeV ATLAS-CONF-2013-024
° ity (natural GMSB) 2e,1(2) 1b Yes 207 |4, 500 GeV' m(z$) > 150 GeV ATLAS-CONF-2013-025
tztz, t,—st+Z 3e,u(2) 1b Yes 207 |%, 520 GeV m(t;) =m(x9) + 180 GeV ATLAS-CONF-2013-025
ILpl, 120 2e,u 0 Yes 203 7 85315 GeV I mEH -0GeV ATLAS-CONF-2013-049
§ ° X x, x v (Iv) 2e, 0 Yes 20.3 if 125-450 GeV m(x?%) =0 GeV, m(LV) = 0.5(m(x) + m(x9)) ATLAS-CONF-2013-049
[ _g x x, x‘i‘w (v) N 21 0 Yes 20.7 X 180-330 GeV m(r?) =0 GeV, m(zv) =0.5(m(x}) + m(x?) | ATLAS-CONF-2013-028
kS x Xz SIVIIEY), FIdEY) 3e 0 Yes 20.7 Yo A2 600 I;ev mG3) =mx2), m(x9) =0, m(iv) = 0.5(m(x:) + m(3%) | ATLAS-CONF-2013-035
Xix,® = W0z 30 3e 0 Yes 207 |%,%0 315 GeV m(:) = m(z2), m(x9) = 0, sleptons decoupled | ATLAS-CONF-2013-035
E o Direct 177 prod., long-lived ¥ 0 1jet Yes 4.7 1<1(x¥)<10ns 1210.2852
> % Stable g, R-hadrons 0-2e, 0 Yes 47 1211.1597
&, & GMSB, stable, low f 261t 0 Yes 47 5<tanp <20 1211.1597
E g_ GMSB, -G, long-lived 1 2y 0 Yes 47 0.4< (1% <2ns 1304.6310
~ %? — qqu (RPV) e 0 Yes 4.4 1 mm < ct < 1 m, gdecoupled 1210.7451
_LFV PPV +X, Vet 2e, 1 0 - 4.6 43,=0.10, },;,=0.05 1212.1272
LFV pp—Vc+X, V. —e()+1 leu+1 0 - 46 X5y=0.10, %1005 12121272
=~ Bilinear RPV CMSSM 1ep 7 jets Yes 47 m@ =m(g), et gp <1 mm ATLAS-CONF-2012-140
%: )~( 7~(1 )~( —>Wx‘, x1 —EeV ,eUV o de 0 Yes 20.7 m(;"_g?) >300 GeV, Ay, >0 ATLAS-CONF-2013-036
X T X —>Wx‘ x‘ STV 6,8V ¢ 3e,u+1 0 Yes 20.7 m(x9) >80 GeV, A, >0 ATLAS-CONF-2013-036
g-.499 0 6 jets - 4.6 1210.4813
gotttobs 26,1(SS) 0-3b Yes 20.7 ATLAS-CONF-2013-007
a Scalar gluon 0 4 jets - 4.6 incl. limit from 1110.2693 1210.4826
g WIMP interaction (D5, Dirac ) 0 mono-jet Yes 10.5 m(x) <80 GeV, limit of < 687 GeV for D8 ATLAS-CONF-2012-147
G =8TeV
R - - full data Mass scale [TeV] 2 6

*Only a selection of the available mass limits on new states or phenomena is shown. All limits quoted are observed minus 1o theoretical signal cross section uncertainty.
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* Rich LHC program to discover the bottom and top super-partners

3" Generation SUSY squark constrained

- Sbottom and stop have been probed up to 650 GeV (depending on the decay)

Naturalness under severe pressure

More analyses on 8 TeV are in the pipe-line, should wait for those to say
that the 8 TeV game is closed

Explore missing corners with present data

Looking forward to 13-14 TeV

- Bigger samples and higher sqrt(s)

Details and many other results can be found in the public SUSY pages of the two experiments:
https://twiki.cern.ch/twiki/bin/view/Atlas Public/Supersymmetry Public Results
https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsSUS
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ets

ATLAS-CONF-2013-053

Signal Regions Bkg. estimate | Obs. data 95% CL upper limit
on BSM event yield on o (fh)
expected | observed | expected | observed
SRA (mct > 150 GeV) 92 + 12 103 g 39.2 By 1.95
SRA (mcr > 200 GeV) 38+ 6 48 1821 259 D890 2 1.29
SRA (mcr > 250 GeV) | 153 +2.7 14 10.039 9.2 | 0.50%9% | 0.46
SRA (mer > 300GeV) | 58+1.2 7 653 7.6 0.32:016 | 038
SRA (mer > 350GeV) | 2.6+0.6 3 4776 52 | 023018 | 026
SRB 50+9 58 243 30.0 W5) Rl 1.49
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Gluino Me

2 complementary methods used:

1) Lepton Spectrum Method:
- Selection using MET , HT, Njets > 5

- Main background is semi-leptonic ttbar

- Charged lepton pT spectrum used to
model MET

CMS Preliminary (s =8TeV  19.4fb"

2) Ap Method:

— J T .‘ | UL | UL ‘ TT 1T ‘ TT T ‘ ‘ TT T T ‘ TT L % ey |
= 700 Single-lepton —= '8_
()] I ~lep 3 — —
0] - Sp, N, search 7 o
- e by A== -1
- .. o ' = { e
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Use the angle between W and lepton to

together with ST

SYP = /P (WIE T Mr (W),

to suppress the background

=

C
CMS-SUS-13-007

AP(W,1) gets small values for SM processes

In SUSY A¢(W,]) expected to remain flat

Background is predicted using CR an a
transfer factor from the small AGp(W, 1) to

the signal region
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Sbottom 2 bjets
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Stop pair production, t, — b o m(f)-m(i?) =5 GeV
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ATLAS-CONF-201 3—048

> . N o~
t, production, BR(t, — ¥.b) =1 productlon BH(t -7 b) =
|

; 500 _I T T T LI LI | T I T I T 17T | L 1T In’.i'll T I_ ;‘ 180 [ T T I T T T T I T T T T _]
3 = ATLAS Prehmmary m(x )=1GeV - 3 - ATLAS Prehmma y %) = 150 GeV ]
E" 450 | Ldt=2031" {s=8TeV — ;" 160 __J Ldt=2031b",{s=8TeV ]
400 | = Observed imit (+1625) N 140 [ —— Observed imit (+105257) =
F - Expected limit (+16,,,) g 3 120 Co Expected limit (+10,,,) .
350 :_ All limits at 95% CL !-' _: O Alllimits at 95% CL 4
C 1T 100 - =k
300 AP 012 J& - 4=
C ] E 80 — 7575 103.23 7217 17.99 — E
250 [~ < o 1<
C - O 60 R v —.8
F 1% 4.07 %‘b‘u-«-.......,w“g’ ey
200 :— 2 —: % 40 :_ _____ _: 3
C ] % 2.3 3.16 ﬂ.og
150z = -9 o0 L 3
5- ------ 410 C N 10
1 0@2 | ! | i ; 1 0 C 1 | 3.2 1 1 al "y OF ..-.I"‘ 1 1 L Gyo
150 200 250 300 350 400 450 500 550 200 250 300 350 400
m; [GeV] - . ., m- [GeV1
! t, production, BH( 1l:)) =1
; 200 L T I T | T T T I T | T T T I T LI I T T T I T T T I T T T I T T T | |3."7
M90 | M100 | M110 | M120 3 1 - ATLAS Prellmlnary mft,) = 300 Gev
O 180F
jet energy scale and resolution 6% | 22% | T% 5% & F ILdt:zo's i1 -8 Tev
. ) ) ) ) 160
cluster energy scale and resolution | 5% | 24% 5% 5% [ == Observed limit (10,,5)) 280 g s
ile- G 7 3¢ 7 140 b ---- Expected limit (+10,,,) o —
pile-up 6% 6% 3% 7% » oxp .
diboson generator 3% | 4% 8% | 14% 1pg o MmemesECt =
top generator 3% 6% 11% 5% c 18
) ] § } 100 — 0.60 -e_m:
top ISR/FSR 2% 6% 1% 5% E 1€
top parton shower 4% | 19% | 27% | 7% 80 - E-
. § § § § C 10
samples size 3% 17% 11% 19% 60 45
— . . . _ _ . - 0.44 o2 @
tt normalization 3% 4% 1% 0% 40 £ =
WW normalization 4% 2% 2% 2% - 18
N . . . ) 20 45
WZ/Z7Z normalization 1% 0% 1% 2% C £ 1©
B . - . Cr , G— (.,- ') 6— @STSI 11 | 1 11 I'll'_ﬁs 1 | 1 11 I 1 1 Ia_qu 1 1 1 I 1 11 I Ic__k'ql 1 I 1 1 1 | IE 1
Fake-lepton uncertainties 2% | 0% 1% 2% 100 120 140 160 180 200 220 240 260 280
Total uncertainty 12% | 46% | 35% | 28% m.. [GeV]
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MET b—1iy L/
Signal region  Nj_j  Signal cuts (discovery case) Signal cuts (exclusion case) A TLA S - CON F - 2 0 1 3 - 00 7

SROb 0 Niets 2 3, EF™> 150 GeV Niets 2 3, EX"™> 150 GeV, mp> 100 GeV, B) Exclusion case SROb SR1b SR3b
mr> 100 GeV, meg>400 GeV  binned shape fit in mieg for meg >300 GeV  Observed events 5 11 1
SR1b =1 Niets 23, El{-]iss> 150 GeV Niets = 3, E?iss> 150 GeV, m7>100 GeV,  Expected background events 75+£32 10.1 £3.9 1.8+13
mr>100 GeV, ner>700 GeV  binned shape fit in megr for meq>300 GeV Expected 17 + V events 05+04 34415 0.6+ 04
SR3b >3 NJC[S >4 ij >5, Expected diboson events 34x1.1 1.4+07 < 0.1
. Expected fake lepton events 3429 4.4+3.1 1.0x1.1
s
FOr Compress SpeCtra ET < 150 GeV or mr< 100 GeV Expected charge mis-measurement events 0.2+0.1 0.8+0.3 0.1 0.1

Require 2 same-sign leptons UL 95% on ea(fb) = 0.33, 0.53, 0.34

e Signature interesting for many SUSY
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Requirement SRiNI1 shape  SRIN2 SRIN3 SRbC1 SRbC2 SRbC3 i, production, - t 7", m., = 50 GeV
: i —10%F :
A[p(]et] ’ﬁ_}lllss ) > 08 08 0 8 08 08 i é ATLAS Preliminary %i pair prod. cross section
- miss — expected limit (mostly stop-right)
Ap(jety, ﬁ'[ ) > 0.8 0.8 0.8 0.8 0.8 0.8 © ) I Ldt=207 " {s=8 TeV — ob::rved fimit (mostlz' sio';rizm)
E™ [GeV] > 100 200 275 150 160 160 10°F . expected i (purely stop )
T | o . E 1-Iepton +jets + Ef:fss observed limit (purely stop-left)
BT NHr [GeV1/?] > 5 13 11 7 8 8 " B
mt [GeV] > 60 140 200 120 120 120 Alllimits at 95% CL
meg [GeV] > 550 700 \
1TE N\
amrz [GeV] > - 170 175 175 200 g
m’, [GeV] > 80 o'l
mjj; Yes Yes Yes 8
Nisotik — - - - Yes Yes Yes 102 B
Number of h-jets > 1 1 1 1 2 2 3
pr (leading b-jet) [GeV] > 25 25 25 25 100 120 3: | | I I | |
1 0* 1 1 1
pr (second b-jet) [GEV] > 50 90 300 400 500 600 700

SRtN1 shape: mg o~ m +m .

SRN2: large m_,

SRtN3: large m_ .

ATLAS-CONF-2013-037

SRbC1: medium m (200-400 GeV) and medium/large m (100-300 GeV).

SRbC2/3: high m (350-400 GeV) and medium/high m -m . (>150 GeV).
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ATLAS-CONF-2013-024

Signal 1f CR Z+jets CR Multijet CR
single two
Trigger s electron (muon) electron (muon) s
Niep 0 1 2 0
P < 10(10) > 35 (35) > 20 (20) <10(10) Uncertainty SR1 SR2 SR3
Py — <10(10) >20(10) — Total 18% 33% 45%
mey — — 81 to 101 —
Niet >6 >6 >6 >6 Background sample sizes (@ata and simulation) 10% 17% 21%
plet -~ 80,80,35,.35 > 80,80,35,.35 > 80,80,35,.35 > 80,80,35,..35 Jet energy scale and resolution 10% 10% 25%
T o o o tf theory 10% 19% 22%
Ni-jet 22 22 22 22 Z+jets theory 4% 8% 8%
mjjj 80 to 270 0 to 600 80 to 270 — 1f + W /Z theory 5% ]9, 10%
B > 200, 300, 350 > 200, 300, 350 > 70 > 160
s track =30 > 30 =30 =30
A (Emiss s tracky <n/3 <n/3 <n/3 > /3
mr (€, ET™) — 40 to 120 — —
A (jet, EF'SS) >m/5 >m/10 >mf5 <m/5
mr(b-jet, E™) > 175 — > 175 > 175
Tau veto yes no yes no
Number of events ER1 SR 5R3
(Mbserved 15 e 1
Expected background 17.54+3.2 4.7+ 1.5 27412
Expected i DEL16 19413 0.9+07
Expected il + W /£ 1.7 1.0 0.7 404 051 030
Expected Z+jzts 2110 1.24+0.5 0.8+
Expected W+jets 1.2 £ 08 0.32+0.29 r:-.m'gﬁ
Expected single-top 152059 05404 037555
Expected multijet 0124012 0u01 40.01 < 0.
Expected diboson 12412 < .72 <= 022
Fit inputexpectation o9 1.7 L

UL 95% on eo(fb) = 0.49, 0.17, 0.19
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3 T TaTiAs Proiminany | Dmmmor (et T, production, Natural GMSB model
pug 10° J'L =207 5" 2-le ;4996 SM Background _ S‘ F LA I I L I L | I .
N = . pton SR2LZ  mzijets O = D L | — Observed limit (+1 sﬁgg{\;)
2 E Dg‘ibulsutn EhF{+¥ oot 3 g 800 __ATLAS Prellmlnary
5 !ﬁ“?"‘;%%o Gg,‘nj_nfégg v = - | Expected limit (+16,,,)
v} 102 LT X, —= E L
= 700 _—J- Ldt=20.7fb", s=8 TeV ATLAS 2.0 fb” ,\5=7 TeV
e n B All limits at 95% CL
10 = = = - —
= - 600 =
T o R P — n ]
- 7 E 500~ ~
[ . //AL-H I ] C n
= f E B ]
8 g v ‘ 7 A C .
0 50 100 150 200 250 300 350 400 - -
ET™ [GeV] 300— -]
ATLAS-CONF-2013-025 200 =
100 s ’ 1 | L 111 | | I_
H SR2LIA ‘ SR2LIB ‘ SR21.2 ‘ 200 300 400 500 600 700 800
o m. [GeV]
NTepton 2 Y
g —myl || <5GeV | <10GeV | <5GeV | | SR2LIA | SR2LIB | SR2L.2 | SR3LI | SR3L2 |
NEEES > 1 | Dam | 0 | 1 | 2 | 4 ] 2 ]
Niets 3.4 | >5 | TowlSM || 12423 | 2712 | 3814 |[58+20] 1206 |
pr(jet;) > 30 GeV Diboson 1412 | 0807 | 03203 || 1.0£0.6| 0.3£0.2
pr(jety) > 30 GeV i+V 09+£07 036009 14204 ||33+14] 1.1£0.5
E%l_liss H > 160 GeV ‘ > 200 GeV ‘ > 160 GeV Fake-lepton | 0.3x0.5 | 0.0+£0.02 | 0.0+£0.03 || 1.5+1.0|-02x03
7 Z+jets 09+03 [0.13£0.07] 02+0.1
Ad < 15rad Single t 0.09+0.06 | 04+06 0.2
' ingle top 09+ 0. A4 +0. < 0.2
t > 25 GeV =
pr(1) i7 (before fit) | 82+33 | 1.0£07 | 27+27
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Gluino Me roduction

CMS Preliminary, 19.5 fbo', /s = 8 TeV

§- production, §— 15", m() < m@), mx") = 60 GeV
- - - |~y 1200 T 11T T 17T |1 L T 1T 1 1 - LU T T T < ~~ o~ - a
) - ATLAS Preliminar 1E /5 1200 1
=100 F v y 429 =Observed = 10, 5
aIld ATMS'CONF'2013'007 r Ldi=20710, Ve=8 TeV ‘ 15 g s::Expected+ 1o, . B
1000 2 same-charge leptons + jets " =k E‘&S 1000 Moo = 50 GeV experiment o
. . === Observed limit (+162SY) 38 %, @
interpreted also in models 00— Epactoaimt 10 S 18
C Alllimits at 95% CL 313 i 1 430 o
800 g " —E c
where the sbottoms or the : 3 8o i 5
700 B X«\\\\ 28 12 . % - | E
E & 138 i 1 ] =
stops are produced on-shell. e S, 1y
600 |- 1% 600 [
- 15 - - S
c c ~ 500 :_ 23 20 12 _: _% o B 3
O — — - 1% 400l J 0 -
<[ X i i
u 13 P X
iq 300 |- a 3 . rd - i % o
H ~/ ~ O Eve v v b v by v g 14 el Ly 1 g | L S L | (/ 1 | 1 ] 15 ©
g — l" Z'- — l’- l‘ X O 700 800 900 1000 1100 1200 . 1300 900 950 1000 1050 1100 1150
m. [GeV]
< ; Maino (GEV)
> —+ z - . CMS Preliminary, 19.5 fb™, s = 8 TeV
~ b b tb X 4 G- 1,1 - b, m(i) < m@), m(7)) = 60 GeV, 7 = 118 GeV iminary, 19.510°, 1s =
H H < , > ;‘ L | T T T 7T | L | L | L I L ’>-\ ~ v~ 0 . S
- - 1= —§5,§— btWx. NLO+NLL excl 34 =
g ) & 1200~ ATLAS Preliminary g § 1400 ﬂos 99 e % - exclusion % -
t w- g i Ldt=20.7b", (s=8 TeV 18 \.;1300 fE ser\tled :1 Otheory 132 8
X1 X~0 I 2 same-charge leptons + jets 18 g 2= EXpected= oexperiment —30 §
! 1000 [~ == Observed limit (+105°) is -8 31200 m,. =300 GeV m.; =50 GeV ®
(and similar for stop) i AI-I-I'“' Expected limit (£10,,) iz 13 ] 3 £ - 1 ‘ —28 g
N imits at 95% CL 'é 1100 B
x ~ i 15 13 i B -
| 2 800 |- 1% 1000+ * 5
S HE 12 - =
t_ ~ ’* \0@\&5' 17 |I‘ 1 14 4 é 900 | — 24 'g
r Rl 0 - =
600 e 19 ','::5 14 13 ] (;g - _ =
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I lg 700 T i
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A number of variables (sometimes quite complex) used to discriminate from signal to background

Scalar sum of the pT of jets (+ lepton)

Hr =ZPIT—I—ZP%1£¢

Effective mass: Hy + Ey™ss
Nliep
1
Meff = (Z PT,g:)
i=1

Transverse mass:

mr = /2r EF**(1 — cos(Ad(pr, EF*))

Nijet
+ ) pra+EP
i=1

Stransverse mass: minimization performed on all
possible decomposition of the pr™**

IML1ES

£ £ :
mra Py P LPT ) = min

{nm:-:[ mﬂp% T . rraT{p%:". r7) ]}
qrrr=pp"

Cotransverse mass: ET and pr of the visible particle
in the event

mer(vl,12) = (Br(vl) + Er(v2))® — (pr(vl) — pr(v2))’

:

R.Bellan

28 May 2013 — 3™ Generation SUSY Searches @ LHC

+ alpha t
+ = 0.5 perfect balanced dijet event;
+ < 0.5 jet mismeasurement
+ > 0.5 recoil against genuine Ey™"

_EPt Epet
M () - () - (k)
+ razor:decomposition of the particle

boost, MT
R

Mg
Mg is defined using momentum after
trasformation, assuming jet have the same
momentum

Mg = \/(Eh +E,)% — (P2 +p2)2.

MR is defined using transverse quantities

and it is MET-related

i
2

R:

M \/ET{:I;'& +p2) —EE}-@HLﬁ?)
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Sensitive to model in which squarks (except 3rd gen) are much heavier than gluinos

Depending on the decay of the stop/sbottom quarks, several signatures are possible

.y ;ff Gluino-stop {b;fli} degenerate (m_..m ) . e
Fd] Fi] I]_ — =t JX]l

_.b 7" | Gluino-stop (byz,) on-shell -

Y { Gluino-stop (1,") off-shell {m, <m; +m,)

Gluino-stop {.Fﬁgf'] on-shell (77, >m +mn,)

+ multijet ( > 6, some of which b-tagged) + Er™*

+ all hadronic or llepton signature
+ Final states with multiple W bosons decaying leptonically (+bjets)

+ 2 leptons SS signatures (gluino is a strongly interacting Majorana particle) = small SM background

+ events with = 3 lep + multiple jets = suppression of charge flip and fakes
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 Compressed Spectra

- If degenerate, see SUSY only through ISR

- With some splitting, can do a bit more (as ATLAS-CONF-2013-
053)

« RPV SUSY
- Multijets, no MET. If stop 1s light, trigger could be a problem
e If not Natural

- Gluinos could have long decay lifetime

- Charginos/neutralinos too — long living particle
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