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THE SEARCH FOR A HIDDEN WORLD OF SUPER PARTICLES

All the matter that makes up the visible Universe is made up of particles that, in turn, are made up of smaller elementary particles...

-but, what if Supersymmetry (also known as SUSY) is a theory that predicts that for every elementary particle
each of these we can see, there is a hidden super particle version that we haven’t seen yet.
particles has a

super-secret
super
alterego?

The super
particles will
=== have similar
properties to their normal versions, but
their mass and “spin’ will be different.

Each super particle will have more mass than
its ‘normal’ version. So, for every quark,
there will be a heavier “super quark’, called
a squark, hidden from view

A super particle will have a half unit less
‘spin’ than its normal counterpart,

As well 35 having mass and
electric charge, partiches
have a property called
‘spiny’, witich is really just a
way to describe how they
mave in an electri fleld
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e CLECTOONS  SELICTOONS The massive SUSY particles could provide some of the missing ‘dark matter” that scientists are searching for.

credits: STFC/Ben Gilliland
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US
ATLAS 2016 data taking in a nutshell ~ triesersee

Total recorded integrated luminosity to date: 27.5 fb™1

» Outstanding LHC performance § 07C ATLAS Online Luminosity s=13Tev
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Nice overviews:

Michele Weber (ATLAS) - SEARCH 2016 - link
e \Wolfgang Adam (CMS + ATLAS) - ICHEP 2016 -_link
Christian Ohm (ATLAS) - CERN seminar - link
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ATLAS-CONF-2016-098

Linkz

ATLAS-CONF-2016-096 .z

Linkz

ATLAS-CONF-2016-093 7
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ATLAS-CONF-2016-095
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ATLAS-CONF-2016-078 .
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ATLAS-CONF-2016-054
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ATLAS-CONF-2016-037 .z
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ATLAS-CONF-2016-052
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ATLAS-CONF-2016-066

-~
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ATLAS-CONF-2016-077 .7
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ATLAS-CONF-2016-076 7

ATLAS-CONF-2016-038

ATLAS-CONF-2016-048

ATLAS-CONF-2016-075 7
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e RPC SUSY
o RPV SUSY

. E EW production
" I strong production
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Bl 3 generation

Dark Matter


https://indico.cern.ch/event/559310/contributions/2257047/attachments/1329911/1998113/SUSY-at-SEARCH-Weber.pdf
http://indico.cern.ch/event/432527/contributions/2223633/
https://indico.cern.ch/event/555807/
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Simplified mOdels and maSS eXC'USiOnS University of Sussex

- Hopefully no need to remind to this audience...:

« We use simplified models to optimise our analyses and (often) to interpret the result

- The translation to actual models not always straightforward. “Absolute” exclusion (when they
exist) limits are weaker.

« Take our limits cum grano salis
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ATLAS-CONF-2016-078

- OL +jets + Er  : traditionally the flagship of the ATLAS SUSY

* Innovative approach using R-Jigsaw techniques in parallel with more traditional

M.s-based
q * R-jigsaw: Reconstruction of the full event, including longitudinal part, under certain
p : assumptions, allows defining variables in any reference frame
q . \—1|)
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a X . . . . . . -
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ATLAS-CONF-2016-052

- Multi-b analysis: define 0- (Gbb and Gtt)
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Gluino exclusion summary
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TLAS Preliminary \s=13TeV, 13.2-14.8fb™" 1
- oL, O-lepton, ATLAS-CONF-2016-078
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ATLAS-CONF-2016-094

« 1L multi-jet - a new, and versatile, analysis

 Bin the phase space in jet and b-jet multiplicity:

* (nearly) fully data-driven background estimate

+ W+jets assumes scaling in jets multiplicity

- ttbar assumes nearly constant probability that an
additional jet is b-tagged

* No excess above predictions
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LA R s R —
F gty > ttuds

| T T T T T T
© Prelimi
02000_— {513 TeV, 148" ATLAS Preliminary

T | o= OL multi-jet RPV analysis

....... Expected limit (+ 1o,
£ L <o)

1 | ®*Use fat jets withR =1.0 ATLAS-CONF-2016-057

1 | e Data driven background estimation uses the jet
mass template method to predict the distribution
of the sum of jet masses

® jict mass template extracted in a low jet multiplicity
control region

—

(o)

o

o
L
1

500"

e
e
- .

ol L AT ]
1200 1400 1600 1800 2000

m(g) [GeV]
= i T T T T oL T = 10g ?",TT?"?",“.']"?“,,,].,T,,T””I..”T”, SRS RaRAS"
81400_ (5 15 ToV. 148" ATLAS Preliminary _| g = ATLAS Preliminary e E — Obearved 05% CL Lt ATLAS Preliminary
= | Vs= o 14 —— Observed limit (+ 163%") - 5 - 14.8fo" data Dat T F e To Exp Limi Ys=13TeV, 148" -
- = -o- Data [~ [J*2 o Exp Limit = s . 1
= Expected it (- 1.0 Z 10° 5 H¥ Prediction X 4L 3 Cross-section (NLOWNLL) i
€1200- T pec £100) @ E m, = 1600 GeV © E 3
. Allimits at 95% CL g 12k ma = 650 GeV . f
frr - E
- - | m, = 1200 GeV ] 1 |
10001 . it 110
F Y R L 5 1 10 N!mgoﬂ jot 25 *:,1 <
Jpaem E inclusive f) H 1
- 1 Anl<1.4 ~ X
800+ B 1- L L L (Ve S N ; 3
I j B u F o oo \ ]
. £ 15 ‘ : Fo» ey 1
- 4 B ~ 1
600+ - s 05‘ uu{ ] | 10—31............'.’.|,...1....|...‘l.‘_|,,,.|v, !
L i s 900 1000 1100 1200 1300 1400 1500 1600 1700 1800
L K 4 0 02 04 06 08 2 14 1. .8 2
[ <A I R B A 8 B JW[TGW mg[GeV]
600 800 1000 1200 1400 1600
m(g) [GeV]
13

Madrid - “Is SUSY alive and well?” - 28" September 2016



US

Madrid - “Is SUSY alive and well?” - 28" September 2016

| " rd -t | University of Sussex
Highlights (3™ generation
ATLAS-CONF-2016-077
b q
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ATLAS-CONF-2016-096

- We started producing results on electroweak production (wino-
like cross-sections, decay via sleptons - including staus)
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ATLAS-CONF-2016-093

* Dedicated analysis exploiting two hadronic taus in the final state for C1C1 and C1N2
production and decay via staus

* Main background processes: diboson and multijet

* The latter derived with a data-driven ABCD method

SR-C1C1 | SR-C1IN2

light lepton veto | -

at least two medium taus
at least one opposite sign tau pair
b-jet veto
Z-veto
Emiss > 150 GeV
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Used for nominal
("’r:' E’m:u) ABCD method
[GeV) Used for validation
and systematics
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CR-A SR-D
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§ 3 Diboson i (F), VEIEV) - I, TV T, - 2 % WTT) - 2 x Wi,
XK, = TITVY), VTIVY) = vy Teivvly, (X 2 x (V) 5 2 x vy
m 10 -;opouark ;‘400IIYIIl]l‘llIYII]lIY|]II!III"lI|[II
N Z+jets © L . ) ]
T (M. m.) = (400, 0) GeV = 5] - ATLAS Prehr‘mnary SR-C1N2 -
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P S ]
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- - us
Summary _VV prOdUCtlon University of Sussex

4L EW analysis
¢ Ask for 4 leptons, with a Z-veto
¢ Define two signal regions based on mest
e Background dominated by ttZ

gogll v 7=05Mmz+my 53 ATLAS Preliminary 1s=8,13 TeV, 13.3-20.3 fb’
_Illlll]llI'l]l]l'llIll'l]l‘l'llTllIllTlIlTllIl] g g
L ervectud s —— observestimts | A st oL ¢ Reducible background determined from
800 7:%; ——via /¥ 2|, ATLAS-CONF-2016.09, arXiv:1403.5294 q |Oose_tight matrix method
~———via | /V 2l arXiv:1509.07152
700 —— via %/ 7, 2, ATLAS-CONF-2016-093, arXiv:1407.0350 ATLAS-CONF-2016-075
217(‘2’ ——via 1/¥ 2143, ATLAS-CONF-2016-096, arXiv:1509.07152 B I
600 —— via %/ ¥, 2:43], ATLAS-CONF-2016-093, arXiv:1509.07152 ATLTAS P rellml nary eData | TotalSM

~0.0

- \s=13TeV,133 " Reducitle WIZZ
szg—‘"' lg

10° 4L, Z veto |z mwz
Higgs WV .
Others  ~e-m( 7 )=

500

-
S~

400

Events/150 GeV

300
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.......

200

].llllIIIllllllllllllllllllllllllllllll
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10087 <Ly
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\ -
\‘l\ltlllllllllll\llr 10‘E """
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Excesses

US

University of Sussex

ATLAS- CONF 2016 052

ATLAS Prellmmary
Vs=13 TeV, 14.8 fb"

25 \Q$§

20

Events

30

. Data QQ‘@ Total background
it
Bt + X [ W+jets
[ ]Z+jets [l Diboson

T T

[]Single top

IIIIIIIIIIIIIII

ATLAS-CONF-2016-066

single photon + Er™ss - p-value 0.02 -
2 correlated signal regions in total

mUIti'b = p'Value 0-02 > 103 T T T T T T T T T T T T T T T T —
o & ATLAS Preliminary My +jets [Mjet—>y fake 3
= . [CJe—y fake [ yy/Wyy/Zyy
=1 13.3fb" a
© 42 Vs=13TeV, 13.31b Owyzy DOy 3
5 *::e Z1SM Total - Data 3
% ............................... L%) 10 EL’SRL ::::“ m§=1705, mT=23gGeV ]
¢, . WY & S : L im.=1705,m_=652GeV J
3 g ]
5 1 .
(%] T T T T T T T ¥ T T T T T — @ EIE=l |l e 3
£ 10° ATLAS Prellmlnary H —e— Data -
o ¥s=13TeV, 13.2 10" : —— Total SM - :
w10t 5 tfW ts 0 -
ATLAS-CONF-2016-050 : =2 ¥{° 2
10° : = Wt 2|
H == Diboson 10
107 : |:|Z+]ets E )
= . o
10 .—._ B Lo
< 7
‘ D-E. —— ﬁ:_hj g 1
3 —_ 0 . . A A
g g = 0 200 400 600 800 1000
g . . !
-e, _2 1 1 1 1 1 1 1 1 1 1 1 1 1 l 1 1 1 1 1 1 _— ET [GeV]
:'8 TR satvm_ o7V s ,,,“::R Wr,;: Dmlo?, D"an;f‘:whgb O‘:VZ;,, W rVR\bCZVR b(g:ﬁ a‘f?ﬁ oSBT My, OM 1, M 1, 2y ,,:g q;‘gov
| 1L stop - maximum deviation with p-value 0.0004 |
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events / 20 GeV

Data/MC

More detalls

US

University of Sussex

Variable DM.low - main background ttZ with Z—vv normalised in a
>4 jets with pp > [GeV] (60 60 40 25) .
B [GeV] =300 tty control region.
o > 14
GeV 120 i i H H
me [GeV] > * top pair production normalised in a CR at low mt
amry [GeV] > 140
min(A¢(PE™, jet;)) (i € {1-4}) > 1.4 ] ] . . i
Ao (pF=, 1) > 0.8 - Excesses in other signal regions, significantly
AR(by, by) = - .
Number of b-tags > 1 overlapping with DM_low
EATLAS Preliminary ' o pata | —Total SM 2 'ATLAS Preliminary’ <Data —Total SM 1 T e N S R ST R S
45{@:13Ter\7'13.n2a%‘ Sy By & 7000e=13Tev, 132 15" o gree 4 @  25[ATLAS Prélimnary "' o Data = — Total SM
405_ it Oz+jets & Cwsjets [@t+V 40 [Vs=13TeV, 1321b it [ Z+jets 1
35 CIwsjets  [t+V @ mwt @ Diboson o [ oo scalar m(¢,x) = (100,1) . ]
30 @w  [EDiboson = 4 2 20f ... pseudo m(o) = (100,1) %gg’: ;zn E:?fv 7]
E > ) - .
3 i B ]
3 3 ® 15 — DM_low SR -
] ERC :
10}~ " =
] ] - TR i P, -
50 1OQ 150 200 250 300 350 400 450 500 QOO 250 300 350 400 450 500 550 GOQ 650 70 N 2 T I I SRR T ]
Er - = E™S with photon added [GeV] ET™* [GeV] o |l -
I ARAN RARMS RO R RAAMERAMAL MARMS MAMMI MAMME) AN T: o 2:.,..].,.,,...,]...,]m, TS 2 % [ AR N I S B B S
"o RTR AR Sse o Ll L Q e mama= o R »
0.5E R R RN S 3 g o5t "+'¢r* ” E 00 150 200 250 300 350 400 450 500
.02“ 1 1 1 “1““1.“,1.,..1.1.,1“ ._._..g e .Gg“ 1 1 als [P PR PRTTY PRTTY PR Peee mT[GeV]
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Events/ 2.5 GeV

SF OS dilepton analysis

US

University of Sussex

ATLAS-CONF-2016-098

A
~ \
- (/v
! L |:{>
(/v
q (/v
arXiv:1503.03290
4'_||||||]III][lllllllll|||I||||I|||l|||||
- —e— Data 1
C ATLAS %44 Standard Model ]
2__ s=8TeV,203fb"’ [] Flavour Symmetric ]
- [] Other Backgrounds -
OLSR'Z - m(g) u=(700,200)GeV_]

- ws M(G) 1=(900,600)GeV |

g-30 EXCess

hesnsn, N

), :
DL T, 4222222 gy
i mmnmz&«aﬁ"’g{‘@lﬂﬂnm’”fl ///I//, ] e

82 84 86 88 90 92 94 96 98 100
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Madrid -

Events / 2 GeV

—
9]

N
o

“Is SUSY alive and well?”

ATLAS-CONF-2015-082

_l[lllllTIIIIIIIIIIIIIIIIT]ITIIIIIIITIII_

- ATLASPreliminary—e— pata2015

" \s=13TeV,32fb" %% Standard Model (SM) _]
[ SRz ee+lu - Z/y* (from y+jets) ]
N B Flavour symmetric ]
N |:J Rare top 7
C Cwzzz 1

—— m(@%;)=(920,230) GeV |

I

m(G7;)=(940,660) GeV

LI I |

Illllll‘

s we S R BT

82 84 86 88 90 92 94 96 98 100
m, [GeV]

- 28t September 2016

A

Excess in run 1 and
run 2 on the Z peak

The selection for these
plots is 2 jets, Ey™ss >
225 GeV, Hr > 600 GeV
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| | US
SF OS dilepton analysis University o Sussex

. Analysis extended to include full m, spectrum in different regions of Hr and E;™°

On-Z analysis Off-Z analysis
A V'
> CR-FS > 1 RS
'.9. el channel O | snmaeaa
é - Flavour-symmetry method é -
[ [
CRT SRZ CRT SR-low SR-medium SR-high
Sideband fit ~ Signal region sidkbandfit. | RENEES
o5 {MESEE
200 = 200 -
VRT VRS VRT ", : .
100 Validation of sideband fit VR-low VR=medium VR-high
7 100 =
1 1 -» I T >
61 81 101 121 m, [GeV] 400 700 H, [GeV]
22
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| | US
SF OS dilepton analysis University of Sussex

miss

« Analysis extended to include full m; spectrum in different regions of Hy and Er

. Z + jets E;™° template taken from a y+jets control region.

Closure in MC Closure in data

>105 """""""""" > RS RARE RS LA RARE RALS RARE RALE RN
() ATLAS Slmulatlon Prellmmary () ATLAS Preliminary
O 4 Vs=13TeV —— Zi NG O) 4| Vs=13TeV,14.7fb"  -e- pata2015+2016
91 0 VRZ ee+upt r 91 0 VRZ ee+puu %% Standard Model (SM)
_.\g 3 . Z/y* (from y+jets MC) _.\g . Z/y* (from y+jets) VRZ :
OC.)1 0 OC.)1 03 D Flavour symmetric
3,0 z = 81 GeV< my < 101GeV
Other .

o 10° Ermiss < 225 GeV

1 10 Hr"°l > 600 GeV

; 1: Njet > 2
10° : '

E.. [ I T P I P I I P P Aq)(Jet’ETmISS) > 0'4
7 2 o 2o -
s 1.51 - /%/ / z 1.51;-- --------------------------------------------------------------------- -
] ”

Ny < 2 | oY
= 0 150 200 250 0 50 100 150 200
N Emlss [GeV] Eqﬂss [GeV)
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| | US
SF OS dilepton analysis University o Sussex

miss

« Analysis extended to include full m; spectrum in different regions of Hy and Er
. Z + jets ET™°° template taken from a y+jets control region.

* Flavour symmetric background (mostly top pair production) determined from ep

control region
300

[rrrr [ rrrr T T [T rrr [ rrrrp rrr 1 rrrT

T rr T
- ATLAS

300
150

> > :l L ‘ L ]
8 ] 8 500~ ATLAS —e— Data 201542016 __|
o 250: Simulation Prelin:inary —e— ee+uy ] pt [ Preliminary . %% Standard Model (SM) |
~ —\s=13TeV,14.7 b |:| Estimate from en ] ~ - Vs=13TeV, 147" I zy* (from y+jsts) .
=~ - VR-medium - =~ VR-med ee+up N
i 2] e [2) 400 |:| Flavour symmetric

S 200 B o [ wzrzz §
> ] > i
L L B

100 200

100

50

Illl\llf‘llfllllllll

l\ll‘lllllllllllll![\l

lllllllllllllkﬁgﬁl

% 1.4 2 14
w 1.% o 1_21,
¥ 0.8 3 08
3 06 0.6
m, [GeV] m, [GeV]
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| | US
SF OS dilepton analysis University of Sussex

miss

« Analysis extended to include full m; spectrum in different regions of Hy and Er
. Z + jets ET™°° template taken from a y+jets control region.

* Flavour symmetric background (mostly top pair production) determined from ep
control region

- Diboson background taken from MC and validated with data

VR-S VR-WZ VR-ZZ VR-3L
Observed events 236 698 132 32
Total expected background events 224 + 41 613 + 66 139 +25 35+10
Flavour-symmetric (t7, Wt, WW, Z — 771) 99+ 8 - - -
WZ/|ZZ events 27+13 573 £ 66 139 +25 25+10
Rare top events 11+3 14+3 0.44 +£0.11 9.1+2.3
Z[y* + jets events 84 +37 - - -
Fake lepton events 4+4 26+6 - 0.6+0.3
VR-low VR-medium VR-high
Observed events 16253 1917 314
Total expected background events 16500 + 700 1990 + 150 340 + 60
Data-driven flavour symmetry events 14700 + 600 1690 + 120 250 =50
WZ|ZZ events 250 + 80 40+ 19 9+6
Data-driven Z/y* + jets (y + jets) events 1100 +400 130 + 70 50 +£29
Rare top events 87+23 27+7 6.5+1.8
Data-driven fake lepton events 270 + 100 98 + 35 2011
O I 25
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Events / 2 GeV

| | US
SF OS dilepton analysis University of Sussex

SRZ SRZ ee SRZ pu . .o

Observed events 60 35 25 NO SIinflcant excess found

Total expected background events 53.5+9.3 27.1+5.1 26.8+4.4 Resul‘t In‘terpreted In glulno

Flavour-symmetric (17, Wt, WW and Z — 77) events 33.2+39 16.5+2.1 16.7+2.0 . .

Z/y* + jets events 3.1+2.8 1.0*13 21+14 and Squark palr prOdUCUOH,

WZ/ZZ events 142 +7.7 7.8+4.3 6.4+3.5 .

Rare top events 2.9+0.8 14+04 1.5+0.4 with decay to XQO followed

Fake lepton events 0.1+9% 0.5%0 0*02

(s = 0) 0.32 0.15 05 by decay through Z or

Significance (o) 0.47 1.00 0

Observed (Expected) $%° 282 (24.5*89) 22.0(15.8%63) 129 (14.0%3)) S|eptons

(€)% [fb] 1.9 15 0.88
45:‘]"'I"'I"'I"'l“‘T“ IR N RN B

E A TLAsPreIImlnary —&— Data 2015+2016 E 2] LI B B S D B SR N SN B S BN N R B B SR B R N B B | §'§: §_> aq Zg i:_’ z i?: m(2?)=1 GeV

- e - C SRl ! SR-medi : SR-high 1 S
40; \s=13TeV, 147" 7% S‘fz‘da'd Model (5M) 4 gmoo = ATLAS Preﬁrzinary1 e ou ::5 o N : (3 1600 Z_ATLIAS Prle"mina]ry B Expooted it 1 o,,,,)l ] B
35 SRz ee+uu Bz v = 800 [ Vs=13TeV 147157 4 ) Standara odel (sM) | — 34400 [f5=13TeV, 14.716" SRZ s Observed limit (+1 ") .

E D Flavour symmetric (MC) E - 5 z;’;wrsymmmc : . %5 - o 7
30 Cwzzz E 600} | D wezz = 1200 |- s —

. D Other ] C . E ...... : E
255— ------ m(gi)=(1095,205) GeV—E 400:_ = 1000 [— -
20 — m(@i)=(1240,960) GeV 200 - a00 - } B
1 5;_ + —: § e, O S .S OSSO BSOSO, OSSOV S S, SO OSSR St e — 600 : , _:

S - ; ] © - e
10E + 20 W )... _ ERR XD 7] 400 |- ' -

- - - ] S L -

- / P & ] [0 | = - i -1

5‘ 42 “ - 200 (5, b b e T LT
= e 600 700 800 900 1000 1100 1200 1300 1400 1500 1600

12.6/28]2.16)1-1091- 298y F9)-8501 726128/ 218109130 -8fy-4i801 26128 /216 -1d91- 8y 31

m, range [GeV] m(g) [GeV]

m, [GeV]
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US

S u m m a ry University of Sussex
* A nice harvest of results during summer. No
superhero found. T DON'T THINK T FEEL

« Largest excess in an analysis looking for stop pair
production in 1-lepton final states (3.30)

- In general, striking agreement with the Standard
Model predictions

 The time for large increases of CM energy and/or
integrated luminosity is nearly over...

« Will we leave our superheroes undiscovered?

Madrid - “Is SUSY alive and well?” - 28" September 2016

LIKE WAITIN' AROUND JUST }
TA BE REJECTED /
AGAIN!

pr—
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US

University of Sussex

Long Lived particles
Dedicated analysis techniques

COMPression

Cross section

29
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US

SUSY prOdUCtion and decay University of Sussex
SUSY production ... and decay
Generic R-parity conserving (RPC)
—8Tev SUSY predicts large Ex™iss

------ 13-14 TeV

Cross Section [pb]

R-parity violating SUSY predicts
large object multiplicity

\ Gluino and squark production leads
NN NN ey Ly to jets plus stuff

stop/sbottom production leads to

Structure of SUSY group (strong, 3" b-jets plus stuff

generation, EW) follows from EW production leads to stuff
differences in cross sectionand | _ _

topology for these processes stuffisW, Z h. v. e, i, T

Madrid - “Is SUSY alive and well?” - 28" September 2016
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events / 30 GeV

Stop 1 I_ - more detal |S University of Sussex

>
Signal region SR1 tN_high bC2x_diag | bC2x_med bCbv DM_low DM_high ‘(3' L S
Observed 37 5 37 14 7 35 21 o No-tags = 0
Total background 2443 3.840.8 22 43 13+2 7.44+1.8 17+ 2 15+ 2 g STCR Nb-tags = 1
I 84+1.9 [060+027| 65+1.5 | 43+1.0 [0.26+0.18] 42+1.3 | 3.34+0.8
Wtjets 25411 [0154+0.38] 1.24+0.5 [0.63+£0.29| 54+1.8 | 31415 | 3.4+1.4 200 Nb-tags = 2
Single top 31415 (0574044 534+1.8 | 51+£1.6 |0.244+0.23| 1.94£0.9 | 1.3£0.8 175
tt+V 79+16 | 1.6+04 | 83+1.7 | 274+0.7 |0.124+0.03| 64+1.4 | 55+1.1 TCR | TVR W Nz
Diboson 1.24+0.4 |0.61+0.26(|0.4540.17{0.4240.20| 1.14+0.4 | 1.5+06 | 1.4+05 100 50 120 —/ >
Z+jets 0.59 + 0.54(0.03 £ 0.03|0.32 & 0.29 [ 0.08 £ 0.08 [ 0.22 £ 0.20 | 0.16 & 0.14 |0.47 + 0.44
tt NF 1.03+0.07|1.06 £ 0.15[0.89 4+ 0.10|0.95 + 0.12|0.73 £ 0.22| 0.0+ 0.17 |1.01+0.23| [~ °°°°% T R
W +jets NF 0.76 £ 0.08 | 0.78 £ 0.08 | 0.87 £ 0.07 | 0.85 & 0.06 | 0.97 £ 0.12 | 0.94 + 0.13 |0.91 £ 0.07 WCR | WVR WVR-tail 1
Single top NF 1.07 £0.30 [ 1.30 + 0.45 [ 1.26 + 0.31 | 0.97 + 0.28 - 1.36 £ 0.36 | 1.02 4 0.32 100 —>
tt+ W/Z NF 1.43+£0.21|1.39 +0.22|1.40 + 0.21 | 1.30 + 0.23 - 1.47 £0.22 | 1.42 4+ 0.21
po (o) 0.012 (2.2) | 0.26 (0.6) | 0.004 (2.6) | 0.40 (0.3) | 0.50 (0) [0.0004 (3.3)] 0.09 (1.3)
N,};“;fﬁSM exp. (95% CL)| 12.975% | 5.572% 124753 | 9.07%2 7.3%3% 115759 9.973% 0
NImit obs. (95% CL) | 26.0 7.2 27.5 9.9 7.2 28.3 15.6 100 mr [GeV]
DM+t scalar mediator,g =g =g DM+t scalar mediator, g,=9,=9
35E- ?'_7‘1.14'8' Prelminary " 4 pata —TotalSM § = 200FATLAS Preiiffinary ' o > 300FATLAS Preliminay ™" " shi T N nign
FVs=13TeV, 13210 mi Mzsjets 3 15 180'—E =13TeV, 13.21b s 5] -Vs=13TeV,13.21b + DM_low = DM_high 1
305" scalar m(¢,%) = (100,1) CWsjets Wt = = E  Observed limit s ‘é "= 250F— Observed limit s bC2x_diag + bC2x_me'c‘i‘,._:
E o pseudo m(¢.x) = (100,1) [ Diboson [ti+V b g 160 E - - =+ Expected limit (+16,,5) ":;_- ' =3 e - -~ Expected limit _@\‘\ .
25F - 140 ;— Contours for g=3.5 '.‘ 200E Contours for g=3.5 \‘; =
: DM_low SR ] 120 : : ' .
20 = - : C .
- 3 100 s 150[== = -
15 E 80F ; ]
— - - . —
10F = 60]------ : 100= = _ -
3 — i3 40 : 5OR i -
: I B 20/ E / ; ;
- H = ad ' C_~ , .
‘PS- 0" s 0_-,"_._’. M S SRS B ST PPN
200 250 300 350 400 450 500 550 600 0 50 100150200 250 300 350 400 450 500 0 100 200 300 400 500
ET* [GeV] m, [GeV] m, [GeV]
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stop 1

L - more detalls

US

Unive

rsity of Sussex

tt, production, t—t+%.

700cT =

S F'ATLAS Preliminary ==t T b T
3 F Vs = 13 TeV, 13.21b" Observed it (ta,) ]
= 600 imitat95% CL === Expectedlimit(io,,)
I - ATLAS stopiL .
e 500F 8TeV + 13 TeV (32 ") 3
400} E
300F :
2005 £ )
:i\".)...I....l....l....l..:.I.L..'h.’E.';l e

200 300 400 500 600 700 800 900 1000
m: [GeV]

L, production, t-bs3;, m_. = 2 x m., ‘

> = ATLAS Preliminary ' === Opserved limit (+15,)
8 400 :_E =13TeV, 13.2 fb‘ poacie Expected limit (+15,,,) _:
= - Limit at 95% CL [ ] ATLAS stop1L 8 TeV 3
g~ 350F - E
300F E
250F 3
200} 3
150E 3
100 it 3
5r:....I....I....L/....l....l....l.. 3

200 300 400 500 600 700 800 900
m- [GeV]

m_, [GeV]

m., [GeV]

700
600
500
400
300
200
100

O A
200 300 400 500 600 700 800 900 1000

tt, production, t—t+%

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrr

- — Observed limit
- - - Expected limit
SR1 , . ‘
tN_high g

DM_low
DM_high
bC2x_diag
bC2x_med.

+ > B %+ »

Jllllllllllllllllllllllllll

m- [GeV]

4507{f, production, t—b+3, m. =2 xme
CATLAS Prehinary
Vs =13TeV, 13.2fb =
4005 — Observed limit -
350 - - - Expected limit ¢ . A a4 —
E = SR1 e ]
300+ tN_high o A w meew a3
E + DM_low < S Tl .
250;_- DM_high ) E
200F+ bC2x_diag " + 3
o+ bCZx_’med“ 3
150:— ’t;Cb\'/' * El
100F + 3
- ! L a= | | | = |

5
200 300 400 500 600 700 800 90

m- [GeV]
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US

O-ther S-tOp reSUl-tS University of Sussex
RPV stop stop to stau
¢ | ook for stop decay into a pair of light ¢ Require one lepton, hadronic
quarks tau, one b-jet, EMT's b v
¢ Reconstruct two di-jet resonances of roughly ¢ Selection based on mr2(l,T) ' . £ <
the same mass ® Main backgorund from >: 7
¢ Background: multijet production, estimated semileptonic top pair A << ¢
from data with a data-driven ABCD method production with a fake tau s
e stop masses up to ~ 500 GeV are excluded e Stop up to 850 GeV excluded
(assumingt — qq with BR = 1) (assuming all BR = 1)
> ATLAS Preliminary Signal Region 2 , ; '
O 10°EVs-13TeV,15.41b" == m =400GeV -»Data € 10|~ ATLAS Proiminary : > Data Wt jots
<& o —— m_ = 1250 GeV ==Bkg (ABCD ’ Ve s aten b Bt e T
.g 10° Z+jets [ eV
:>j 0wel B @2 Y 0= | PYE=/ == W
TN g S B | N S e i T O
1= e ==
% SN % _______;
5 1 2 S S S S— ) S S—— i
= N N i o d ¢+ 3§ 3z = 3 3 s
| IR S \ . : : 3 g 3 3
0 500 1000 1500 2000 : 5 : : € @
M, [GeV] : ; f

Madrid

- “Is SUSY alive and well?”

33
- 28t September 2016



On-shell Z: comparing 3.2 Vs 14.7 fb™

US

University of Sussex

Bacground CS(.)ZNfI?'; éﬁgL&?Q 3.2 fb sca!gad to 14.7 14.7 fo! (ATLAS-
- -082) fb CONF-2016-098)
Flavour-symm 5.1(2.0) 23.4 (9.2) 33.2 (3.9)
Z/gam + jets 1.9 (0.8) 8.7 (3.7) 3.1 (2.8
Wz/z7 2.9 (0.8) 13.3 (3.7) 14.2 (7.7)
total 10.3 (2.3) 47.3 (10.5) 53.5 (9.3)
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