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Introduction

Status Quo

e 2/3 through Run-2 of LHC, 93 fb~! of luminosity at /s = 13 TeV delivered in 2015 — 2017
o One year left before Long Shutdown 2, expect another ~ 50 fb~!

v

This Talk

e 2 new ATLAS results with interpretations in gauge-mediated SUSY breaking scenarios
— 36.1fb~! (dataset from 2015 + 2016) <
e Searches produced null results (observed yields consistent with SM expectations)

@ Photons + ET' (ATLAS-CONF-2017-080)
“Search for photonic signatures of gauge-mediated supersymmetry
in 13 TeV pp collisions with the ATLAS detector”

@ Higgsinos in 4b: (ATLAS-CONF-2017-081)
“Search for higgsino pair production in the hh topology in final states with > 3 b-jets
using the ATLAS detector in /s = 13 TeV pp collisions”
v
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Introduction

Gauge Mediated Supersymmetry Brea Motivation

o Natural models — expect light higgsinos, top squarks, (gluinos)
e ATLAS & CMS: lower bounds on top squark and gluino masses up to TeV range in many models
e higgsino states (x%, X9, ili) often very close in mass,
decays to )?(1’ LSP yield soft particles escaping detection
=> search experimentally challenging (light higgsinos = little £7"°)

e Gauge mediation: LSP = generally (very light) G instead of %t

o NLSP — G + bosons (20, W, ~, h0) = EMss . visible decay products
e nature of NLSP relevant for phenomenology

(here: admixture of gauginos and higgsinos)
v

Model Assumptions

e R-parity conservation o all decays prompt e m(G) negligible

Interpretations of Search Results

e Model-dependent limits using simplified models

e limited particle content, only specific production mode(s) and decay chains
o free parameters: masses and decay modes of relevant particles

o Model-independent upper limits on o5, = (Aec®™M)
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1.) Photons + Eiss
ATLAS-CONF-2017-080
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Photons + EMSS — Overview ATLAS-CONF-2017-080

mISS

Signature: energetic isolated photons and large E*

Selections for two event classes: a) vy, b) v +jets
Four models for interpretation in GGM:

e a) 3 models for y: NLSP always bino-like; production of wino, squark or gluino pairs
e b) 1 model for v 4 jets: NLSP = bino-higgsino admixture; production of gluino pairs

General model assumptions:

e a) for bino NLSP (y7): X0 — 7G
e b) for bino-higgsino NLSP (v + jets):

BR(X? — 7G) ~ 50 %, BR(XY — ZG) ~ 49 %
=0
1)

Model parameters: m(W/q/g') and m(x

q Y

gluino-(higgsino-bino)
model (v + jets)

squark-bino model (y7y)

wino-bino model () gluino-bino model ()
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Photons + EM$ — Event selection ATLAS-CONF-2017-080

T T T T T T

TLAS Preliminary Cyy Mjet-y

G=13Tev,361f*  [de-y MWy

yypreselecon  [JZyy ~ %SM Total
- Data

mg = 1900, g, = 150
—— m; =1900, m;; = 170
. g = 1000, g, = 1

e Trigger:
e a) two photons (offline pt > 75 GeV)
® b) one photon (offline pt > 145 GeV)
e a) 4 SRs for vy
e 2 targeting g and q production 5
e 2 for wino production . s
o differ mostly by cuts on ET"® (150 or 250 GeV)
and Hy (1.0 - 2.75TeV)

Events / 250 GeV

[ S R S

=

2 Ferrrrry
o b) 2 SRs for v + jets F Y| Seveus :Wtiz/ / ////
° bOth With Iepton Veto ° 00 1000 2000 3000 4000 5000 6000 7000
o differ mostly by cuts on EJ (145 or 400 GeV) H, [Gev]

d njets (> 5or > 3 e
and jets (2 501 2 3) | Hr (=, ., pr) distribution

in preselected vy events
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Photons + EM'$ — Bac

a) Backgrounds for 7y

ound Estimation and Results

ATLAS-CONF-2017-080

b) Backgrounds for v + jets

e QCD: some real 7, from MC x SF,
but mostly real v + jet faking v,
from data CRx SF for jet —

e EWK: mostly real -y + e faking -,
from data CRxSF for e — ~

e irreducible background:
(W — £v)~~: MC normalized in CR,
(Z — vi)yy: MC

o W, tty, and v + jets
from MC normalized in CR

° YW 1 Z -~y from MC

LA

e e —y/jet— yasina)

T
Oyy  Diet-y Oe-y
Ewyy JZyy %SM Total

ATLAS Preliminary
§=13TeV, 36.1 fb™

T T
@y + jets We-vyljet-y MZy
mty Cyy/Wyy/Zyy 44SM Total - Data

ATLAS Preliminary
5=13TeV,36.1fb"

— s — u______i___ﬂﬂnﬁ
Z Z 1
vel' 2" vwz". vm“l VRS vn.e" VR7" sR;V: SR, sbﬁj" BN VR vR2" vRa' .vm" vRs" VTE“ vm.“ vre” vwv“. vaw' vei' | spl sSR! sel
a) -y~ validation regions | signal regions b) v + jets validation regions SRs
. . . . ) \‘ A
o Validation of background estimates in 7+11 VRs: good data-MC agreement J v
B A
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Photons + EMss

No significant excess observed => limits

For each model point pick SR with
best expected sensitivity
e cross-over visible in wino-bino limit —
Wino-bino: m/(Xi,X3) > 1070 GeV
g-/ g-bino: m(g/q) > 2140/1850 GeV

m? [GeV]

&4 production, § - 4k, ~ 4d(y/2)G (GGM), yy+E]"™ final state

——
ATLAé Preliminary
Vs=13 TeV, 36.1 fb™
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Excluded at 1=3.2 b, {5=13 Tev

2500

aden
o ford'

> g

R

2000
1500

1000

i WIS I
2200 2400 2600
m; [GeV]

q
‘\\\q‘\lww‘\\

1400 1600 1800

oy Ll
1200 2000

Alexander Mani
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e R B B e e e e
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Photons + EM'$ — Interpretations: b) v + jets ATLAS-CONF-2017-080
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- Observed limit (+1 0.0,

g production, X2 — (/2)G, y + jets + E

= = - - Expected limit (+10¢,,)

ATLAS Preliminary .
Vs=13TeV, 36.1 b

gluino-(higgsino-bino) model
(v + jets analysis)

UL R AR R RN AR NS RARN RRRR AR e

IR e ot & S I NS P T =
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m; [GeV]

Limit: SR}/ better for small Am = m(g) — m(X?), SR}’ for large Am

e 1.80 excess in Ssz
e ATLAS-CONF-2016-066 (ICHEP 2016, 13.3 fb_l): 2.010 in SR-L — now: 2.360

Observed lower limit on m(g): up to 2.05 TeV J
A
T
L
A
S
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2.) Higgsinos in 4b
ATLAS-CONF-2017-081 J
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Higgsinos in 4b ATLAS-CONF-2017-081

e Signature: 4 jets consistent with two & — bb decays, plus Ess
e Two complementary analyses, optimized for different m(f(?)

o Identify 2 Higgs candidates by pairing b-jets (and highest-pr jets)

Wz Wz

mass-degenerate higgsino triplet (X5, X3, X3) = effective i X\ production
b

'\ h/?/L b

v ~
X1 h/Z\\

model parameters: higgsino mass and BRto h/ Z
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Higgsinos in 4b — High-Mass Analysis ATLAS-CONF-2017-081

Selection (medium — high m(x?))

o ETsS trigger
e 7 signal regions with > 3 b-jets and E™° > 200 GeV
e mainly differ by max;—1 2 AR(h;) and mif?'jets

Background Estimate

T
¢ Data
R Total background
I

T T T
ATLAS Preliminary
Vs=13 TeV, 36.1 fb™

e background dominated by ¢t events
(= 50 % in all SRs)
e simulation-based estimate - .
+ data-driven normalization for ¢£ in CRs

Events / 200 GeV

e validated in sideband VRs

=
0
8
jod
8 3
L
1500 2000 2500 3000
m [GeV]
4b-jets
> Mgt

(Eiss 4+ jets forming Higgs candidates)
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Higgsinos in 4b — Low-Mass Analysis

ATLAS-CONF-2017-081

Selection (low m(xY))

o b-jet triggers, lower luminosity (24.3 fb—1)

e > 4 b-jets with pr > 40 GeV

o Constraint on masses of Higgs candidates, 56 bins in ET*ss

4b-jets
and m

Background Estimate

e overall background mostly multi-jet QCD events (~ 95 %)
e but 50 % leptonic £ events for ETsS > 200 GeV

e suppressed by rejecting events with lepton or compatible with top-quark decay
o fully data-driven background estimate (reweight data with 2 b- and > 2 anti-b-tagged jets)

x10°

T
[ ATLAS Preliminary  {s=13 T
[ 2tagdata

T
eV, 243"

8

3 R
Events / 16 GeV?

&

@

5

msed [GeV]

Alexander Mann (LMU Minchen)

BDT reweighting
_—

correct for
kinematic differences
(b-tagging efficiency,
mistag rates,
trigger effects,
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Higgsinos in 4b — Results ATLAS-CONF-2017-081

High-Mass Analysis

§ . ATLAS Preliminary o D 82 Toulbakgroud
e Expected background and B ot L=t

[JZ+ets @ Diboson

observed yields in SRs (and pulls) —

¢ No significantexcess | ESSsshy ] B aaaEbG

y

Low-Mass Analysis

e unrolled 56 bins of 2-D distribution of
ET' and mg ™ in the SR 2

e largest upward deviation: in penultimate
bin (4 obs. vs. 1.0 + 0.2 exp.) \

ES ES Y ES St St S S
ety e, Merg,, ey, e Mer,,  PMer ey

_ O E  ATLAS Preliminary 5= 13TeV, 243 b &] Dali | E
E C Signal Region Backgroun: 3
5 10 E Background uncertainty §
2 £ - - m(F) = 250 GeV B
sV E L
s .E

s E E
- : 3 3
5 .- E
2
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Higgsinos in 40 — Interpretations ATLAS-CONF-2017-081

¢ No significant excess over expected SM background =- limits
e Regions of low- and high-mass analysis combined separately

o Pick analysis with best expected limit for each m(x7) — transition at 300 GeV

o == NLO+NLL HH prod. + 1o
ATLAS Preliminary == {20000
Vs=13 TeV, 24.3-36.1 fbo™*

5

- - Expected imit
i

20
All limits at 95% CL.

A2 100% N

Cross section [fb]
5 5

B(H - hG) [%]

I , , |
00 700 500 600 700 @00 &0 1000

> ntcen ATLAS Preliminary
816 V5=13TeV, 24.3-36.1 b
14 5 Observed limit (+ Tojuey)
E 121 - - Expected limit
© os
%
EH
&
800 900 1000
limit m(F) [GeV]
upper limits ) . ~ =
pp. ~0 ~ . exclusion as function of BR(x7 — hG) and
on xsec of effective X7 X7 production

m(X3) for production with nominal xsec

~0 ot _ o, . .
(BR(X7 — hG) =100%, (complementary analysis in prep.)

excluded m(X?) range: 130 — 230, 290 — 880 GeV)
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Summary &

Halfway

o Presented 2 new ATLAS analyses of 36.1 fb~! pp collision data at Vs =13TeV
with interpretations in SUSY scenarios that assume gauge-mediated SUSY breaking

e Motivation: “naturally light” higgsinos difficult to detect in gravity-mediated SB
o GMSB signatures: decays through higgs or electroweak gauge bosons to G LSP (Eiss)

e Some (mild) excesses to follow up — but no obvious signs for BSM physics
.. already have the 2017 data to look at. ..
V.

o
< 2000 - 100 % h
s 20EANS ﬂrenmmary El 100
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2oV E Ee1aTev, 361 o ERT
E 1600 - 3 2
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.y (Geu] o0 e 0 1000 1900 2000 0" 2200 zzuu 200 W S0 a0 e 60 w0 &0 W0 oo
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Web Page

o All public results of ATLAS SUSY searches on (new design!):
https://twiki.cern.ch/twiki/bin/view/AtlasPublic/
SupersymmetryPublicResults
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Extra Material: Details of ATLAS Analyses |
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Photons + E7"** — SR and VR Definitions ATLAS-CONF-2017-080
<
<) A
Signal Region SRY, SRY, SRy, SRy, SR SR}, SRy I
Number of photons >2 >2 > >2 >1 >1 >1 é
E) [GeV] 75 >75  >75  >75  >145 > 145 >400
Number of jets >5 >5 >3
Number of leptons 0 0 0
EMS [GeV] >150  >250 >150 >250 >300 >200 > 400
Hr [GeV] >2750 >2000 >1500 > 1000 ..
Mefr [GeV] >2000 >2000 > 2400
R <090 <090 ..
Admin(jet, EN) >05 >05 >05 >05 >04 >04 >04
Adin(v, ETS) (Ap(y, ENS)) >0.5 505  (>04) (>04) (>04)
CR e CRu, CR,,, EY(GeV)  Admin(jet EF™)  Niep  Hr(GeV)  EF™ (GeV) Nexp Nobs
G s ibow Cibaw  VRDY O >75 >0.5 <150 4352444388 43918
o >1 >1 VR2?  >75 >05 (1000,2500) < 150 2845+522 3139
5100 GeV  [100-200] GV [50—200] G&v  VR®? > 75 >05 . (100,150) 112436 109
>3 21 22 VRAY > 50 le <2000 345:72 38
Nocjots . 22 VRS > 50 i <2000 19.8+7.1 25
ot I 04 > 04 VRE” > 75 >05 > 1750 . 287129 336
M 52000 GV > 500 GeV S500Gy  VRTY >S5 >05 > 100 139 + 40 146
5 5 T 5 57 RG
FGT S ST S S a0 s VR VRS T VR VR VR
T N N N ET (GeV) > 145 > 145 > 145 > 145 > 145
0 0 0 0 0 0 N'«”P >1 >1 >1 >1
>5 >5 >5 >3 >3 >3 ij > >2 >2 >2 >1
S04 504 >04 >04 >04 > 04 N S
. B >04  >04 >04 >04 >04 >04 Adlet, BF) 504 > 04 S04 o4 o4
E'“m (GeV)  [50,175]  [75,175]  [100,175] [100,175] [125,175] [150,175]  Ag(y, Ey) <04
Metr (GeV) >2000  >2000  >2000  >2000  >2000  >2000  EEs(Gey) <200 <200 > 200 =200 > 200
Ry <090 <090 <090 meg (GeV) >1000  >1500 [1000,2000] > 1500  [500,2000]
Nexp 112+£20 42411 109+41 120+£36 36.6+9.9 .5 Nexp 408 £79 66+ 12 127+£23 121421 87+ 12
Nobs 108 41 15 126 40 Nobs 410 59 129 11 94
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Photons + EM'¢ — SR Yields and Model-Independent Limits ATLAS-CONF-2017-080

A
Signal Region SRY, SRY SR, ¢ 1’
¥y (QCD) 0.00*5:00 0.00*5-8 0.15517 é
jet—y 0.19038 0.19%038 0.93 £0.67 0 T0
ey 0.08 +0.04 0.06 = 0.04 0.88+0.23 051£0.15
(W = tv)yy 022£0.14 0.21+0.13 1.550.78 1.08 0.56
(Z > wyy 0.01 +0.01 0.03 +0.02 0.15 +0.08 027+0.13
Expected background events 0.50+0-30 0.48+0-30 3.67+1.07 2.05106
Observed events 0 0 6 1
Signal Region SR} SR}, SR}/
¥ +jets (QCD) 0.00%9:2) 0424943 0.14£0.14
Wy 0.54+0.24 0.81+0.22 0.40+0.26
Zy 0.31+0.16 0.36+0.13 0.42+0.19
try 0.30+0.11 0.54+0.17 0.07 £0.03
ey 0.07 £0.03 0.16 +0.06 0.04£0.04
jet—y 0,074 035403 001703
YyIWyylZyy 0.03 +0.01 0.03 +0.01 0.06 +0.02
Expected background events 1.3393% 2.68'061 1143050
Observed events 4 8 3
Signal Region  Nops NEM N Soip (e b]  (ea)es,lib] Z(p) . 2
o e 0 Y ® additional SR; %, to follow-up
SRY, 0 0501930 30 32t 0.083 0.089*003 0.0 (0.50) ) )
SRY ,, 0 3.0 i 0.083 0.086 0.00 (0.50) on excess in 13.2fb
Y
SR}, 6 8.3 0.230 0.166°00%  0.87(0.19) o exp. 0.78 4 0.18,
SR}, 1 36 0.100 0.13079:059 014 (0.45) bs. 3= 7 — 2.01
SR}/ 4 7.6 0.210 0.13070:9%%  1.81(0.035) 00s. 3 = - <
Y/ 0. j
SR}y, 8 115 0318 01515009 236 (0.009) o game as SR’IYlJ but
SR} 3 6.6 0.183 0.16270030  1.20(0.116)

lower ETsS cut
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Photons + EMS — SR Plots ATLAS-CONF-2017-080
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Photons + E?iss — ICHEP 2016 Result (1) ATLAS-CONF-2016-066 (13.3/fb)

P T T T T > r T T T

3 1 S as prefiminary | Wy +jots ety fake & 10°E ATLAS Preliminary  [y+jets [jet-yfake
81 wrevsaant  DeoviaeDmvey 8 enrevsaant  DeoyeDmey
8 wyizy [y S wyizy iy

3 ypf VRHGR [ZASM Total —Data 3 VRM2 (SR) [ASM Total —Data

g ]

g g

3 1 bt

1 | 10°
E L “u E|
= 2 " " ' ‘7/ 5 =
3 ., z
5 1 w%i/é/ W// —/7 E
F i ) //% / F
0 1000 2000 3000 4000 5000
m, [GeV]
SRy, SRu
> 10" T T T T > T T T T
Nphotons >0 >0 3 ATLAS Preliminary Wy+jets Miet -y fake 3 ATLAS Preliminary Wy +jets  [iet -y fake
pleding=y > 145 GeV | > 400 GeV B gL @ewrevassn DL me DY g Besatevssant By ke Bz
Nicptons 0 0 £ 3
Niets . >4 >2 & g
Ag(jet, BR) >04 >04 Y
Ag(y, B >04 >04
Epis >200 GeV | > 400 GeV
Mest > 2000 GeV | > 2000 GeV
RL < 0.90 -

4 _ it

RT Ejeis p%
2 VRs defined with same selection
as for SRs but for lower ET'sS and
looser me¢t requirements E_Irpiss in SR,

1000 2000

Meff iN SRL
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Photons + EM$ — |CHEP 2016 Result (1) ATLAS-CONF-2016-066 (13.3/fb)

2
g 10° ATLAS Preliminary Wy +ij
H y +jets
B g (s=13Tev, 133" e-yfake [ljet-y fake
2 Wy/zy YYIWYYIZyy
3 10° [Astat 0 syst - Data
102 Signal Region SRy, SRu
10 Observed events 3 1
i Expected SM events  0.78 £0.18  1.49 +0.45
. 5 + jets 0.18+0.11 0.70 4 0.24
10 Wy 0.30+0.07  0.37+0.09
3§ 2 Zy 0.08+0.08 0.32+0.32
3 e thy 0.1040.04  0.03+0.01
s o e — 7y fakes 0.07£0.03 0.00 £ 0.00
< CR CRW CRT VRM1 VRM2 VRM3 VRD1 VRD2 VRD3 VRL1 VRL2 VRL3 VRL4 SR Jet - v fakes 004 + 001 000 + 000
° YWy Zvy 0.01+£0.00 0.07+0.01
— . . . . Real E3'™ Instrumental E3's
ATLAS 8 TeV, 203 fb* = Z(— vv)y, Zyy, Wy, Wy . .
2 Obsenved lmit (+1.05) E Real photon tiy y+jets, 7y
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2016-066/

Higgsinos in 4b — Jet-Pairing Strategy (make 2h from 47) ATLAS-CONF-2017-081

® high-mass analysis
e choose jets: = 4 b-jets (with highest pr) or 3 b-jets and highest-pr jet
o best signal efficiency: minimize AR%Y, = max(AR(h1), AR(h2)),
AR(h): distance in y—¢ space between jets forming Higgs candidate
* low-mass analysis
e choose 4 jets with highest b-tagging scores
o minimize Dy,j, = ‘m'g?d - %m%“jb'ead‘ in plane of Higgs boson candidate masses,
“leading” = Higgs boson candidate with largest scalar sum pr of the jet constituents
o numeric values = medians of narrowest intervals in m'Qe?d and mgujb'ead containing 90 % of signal
e Dy, also tried in high-mass
o but sub-optimal because high mass = Higgs bosons larger ptr = smaller A R separation of
bjets = ARYY highly efficient

o ARYY also tried in low-mass

o but sub-optimal because low mass = Higgs bosons lower pr = larger A R separation (of
b-jets) = wrong pairings more often than with Dy,

Alexander Mann (LMU Miinchen) Search for GMSB with ATLAS SUSY17 — Mumbai, 14.12.2017



Higgsinos in 4b — Details on Region Definitions ATLAS-CONF-2017-081

eff2-A | SR-3b-meff3-A [ SR-4b-meffI-A | SR-4b-meff1-B SR-4h -fF2- SR-4h 2-B R-1D i Tisc.
}5“ el }““ B } LI ’} I } B } Il Lower threshold [GeV]
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01
R S S S N S I S I N N 5 low-SR-MET0-meff440 0 440
S S U I - I - I - I 5 i 5 low-SR-MET150-meff440 150 440
110-150
m(h2) 90-140 . .
PN IR LU0 XS S I 5 E W B E =X S E R TR [EEE] dISCOVery regions
o 600-850 B50-1100 | >1100 | 600850 | G00-850 S50-1100 | 850-1100 | > 600
. . . for low-mass analysis
SR definitions for high-mass analysis
CCSb il | CRCTb-mell? | CRTb-imell3 | R Tl | CR-Tb-ell2 VRSb-melTT-A | VR3b-melf2-A | VR3b-melfA | VRAb-melfi-A | VRb-melf-B | VRb-mellZ-A | VRAIbmei2B
= T 5T 51 N I R N I I R N
B s 30
>0.4 _ Ay >04
I IS S T B 46 Nt a5 [ 45 [ 45 [ 45 | &5 [ 46 [ 46
W w | w1 rs S Sw [ e ] - ‘ - ‘ - ‘ -
(m{R1)<80, """‘)TW’:"_"J"’ (m{h1)>150, ”’("“/\K'H or (m{)>150, ;‘("}'i’ >140) m(hl), m(h2) (R0<m(h1)<150, m(h2)<80) or (m(h1)>150, 90<m(h2)<140)
% SO0 AR, 0415 [ 0417 [ 0417 [ 0417 ] a3 o0&t a3
my 550900 | 800-1150 | >1050 | 550900 | 550900 | 800-1150 | 800-1150

CR definitions high-mass analysis VR def's high-mass (CRs/VRs differ by m(h1,2))

) o ) Yo = | =804 GeVY? (m, 1725 Gev)?
o Signal selection in low-mass analysis: wr = 0-lmy 0.1m,
® veto -XWtS}<2 1.8 (against leptonic ¢1) « - 120GeV\® (g 110 Gev\?
¢ require Xhh_ < 1.6 X = 0.1 x risad 0.1 x m3eb! )
e 7bins in ETS (starting at 0 GeV) x J Y
8 bins in m‘elflf?'lets (starting at 160 GeV) RR = \/(m‘;;‘t 126.0 GeV)2 + (m3 — 115.5 GeV)2,
. g =96 Gev\® (g - 88 Gev\®
X = ( 01 ) +( 0.1 my )
mled — 149 Gev\* [mg — 137 Gev'\*

Alexander Mann il Search for GMSB with ATLAS SY17

— Mumbai, 14.12.2017



Higgsinos in 4b — Details on Systematic Uncertainties ATLAS-CONF-2017-081

2 F T T T T T T T ] ;
Z - | F
5 14 ATLAS Preliminary Total uncertainty Bl @160
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0.4 L
= 80
P P I PR e e : 60 R VR CR
b o,z R o, S, R . -
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; ATLAS Preliminary (s =13 TeV, 24.3 o [ Total uncertainty ]

— Statistical uncertainty
- - - Non-closure uncertainty

Transfer normalisation uncertainty
- - - Transfer shape uncertainty

N
15

Fractional uncertainty per bin

‘ X Lo E
Ll el g el TSN T MR

888

Uo<m, M) MO<m <0  Se0<m, <700 as0<m, oo
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Higgsinos in 40 — Reweighting + Model-Indep. Limits ATLAS-CONF-2017-081

> e . — . . = > e . — : T =
[} r ATLAS Preliminary Control Region q ) r ATLAS Preliminary Control Region 7
O] (5=13TeV, 243 10" + Data = O (5=13Tev, 2431 ¢ Data E
[r) 3 1) E 3
- F [ Background 3 — E [ Background 3
1% 7 1%} [ 7
€ 10° = € 10 =
9] 3 9] 3
> | > |
1] 4 1] 4
10 10° =
10 = 10 =
= , .5
E e 3 gu
e i oot i P
g ceret T g i R T R A
%0.900"" M ' I %0_9! e e * 1
g 0% 20 20 60 80 160 20 £ %% 20 20 60 80 100 0
o ET** [GeV] o " [GeV]
ET' in CR before. .. ...and after BDT reweighting
Signal channel Nobs Npred (Aea)? [fb] - S%5 Seap CLg  p(s=0)
model-independent  high-SR-4b-mefil-A-disc 2 0.8+07 0.15 55 42707 0.84  0.15(1.02)
limits —> high-SR-3b-meff3-A 0 08%05 0.08 31 3142 061 0.71(-0.55)
low-SR-METO-meff440 1063 1100 +25 2.3 56.1 78873 0.16 0.80 (-0.84)
low-SR-MET150-meff440 17 11.5+8.2 0.90 218 19.07) 076 0.1 (0.80)
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Extra Material: CMS Counterparts |
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CMS Result: Multilepton / GGM arXiv:1709.05406 (CMS-PAS-SUS-16-039)

z z H
35.9 fb (13 TeV) .CMsS 35.9 b (13 TeV) 35.9 fb (13 TeV)
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CMS Result: Photons + E?‘SS arXiv:1711.08008 (CMS-PAS-SUS-16-046)

35913 Tey cMs 3903 Tey)

o — _
o ¢ B ' Croks section ) ' . Cross saction
o G ~ = —— Theory uncert, =z —— Theory uncert,
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CMS Result: Photons + EMSS (cont.)

.
- X -G

arXiv:1711.08008 (CMS-PAS-SUS-16-046)
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oo - 3.3 - ¥ - 16

Observed + theory uncertainty
Expected + experimental uncertainty

NLO-NLL exclusion

h
- o & O%T400 1600 1800 2000 2200 2400
v -\’\_\ - m; (GeV)
I I CMs 35.9 fb (13 TeV)
57 600800 GeV 57 8001000 GeV s
T T © | =O0bserved + theory uncertainty
Yield GGyt Yield Gy iy S Expected + experimental ncertainty
V(1) 23 44 213 V() 765 19 8.1 £ 2000 —
yHets 5 11 05 yHets 44 12 04 NLO-NLL exclusion ir
ti(y) 13 57 39 ti(y) 80 38 24
ey 29 09 142 ey 92 05 46 1500 |
Diboson 7 28 21 Diboson 19 17 06
Total %7 79 260 Total 1002 47 97 w00k .
Data Data 101
S7: 1000—1300 GeV S7: >1300GeV/
Yield ouar Ooyst Yield Oyar Ouyst 500 —
V(1) 30 13 39 V() 26 07 16
Yjets 42 13 04 Yjets 1105 04
() 35 09 11 () 07 05 02 O7200 1400 1600 1800 200
ey 47 04 23 e—y 15 02 08 "
Diboson 54 30 16 Diboson 17 17 05 Mg (GeV)
Total 528 36 50 Total 176 20 19
Data 65 Data 24

Alexander Mann

Search for GMSB with ATLAS

95% CL upper limit on cross section (fb)

95% CL upper limit on cross section (fb)
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CMS Result: Photons + Hry arXiv:1707.06193 (CMS-PAS-SUS-16-047)
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CMS Result: Higgsino with hh — 4b arXiv:1709.04896 (CMS-PAS-SUS-16-044)
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excluded Higgsino mass range: 230 — 770 GeV
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CMS Result: EWK Gaugino Search (Combination)

CMS-PAS-SUS-17-004
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ATLAS Higgsino Summary (December 2017)

December 2017
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LAS SUSY Summary (December 2017)

ATLAS SUSY Searches* -

December 2017
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ATLAS EWK Summary Plot (December 2017)

December 2017  ATLAS Preliminary ~ {s=8,13 TeV, 20.3-36.1 ft*
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AS Stop Summary Plot (December 2017)
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The ATLAS Detector

Tile calorimeters

LAr hadronic end-cap and
forward calorimeters
...... Pixel detector \

Toroid magnets LAr electromagnetic calorimeters

Muon chambers Solenoid magnet | Transition radiation tracker
Semiconductor tracker
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SUSY Models

MSUGRA / CMSSM Parameters GMSB Parameters

— gauge-mediated SUSY breaking
A: SUSY breaking mass scale felt by the

— gravity-mediated SUSY breaking o

mo: mass of scalar particles
My /2 gaugino masses

Ag: trilinear Higgs-sfermion-sfermion

coupling parameter

tan 8 = vy, /vgq: ratio of the vacuum
expectation values of the two Higgs

doublets

sign of the Higgsino mass parameter 1 o

NUHM2: adds mg,,, mu,,
trade for p, ma

low-energy sector

Mmes: mass scale of the messenger fields
Ns: number of SU(5) messenger fields
Cyrav: scale factor of the gravitino coupling
tan 8 = vy, /vg: ratio of the vacuum
expectation values of the two Higgs doublets
sign of the Higgsino mass parameter p

e starts from General Gauge Mediation
e GGM: no specific SUSY mass hierarchy is predicted for colored and uncolored states
= gluinos and squarks can be below the TeV scale = within reach of LHC

NGM: decouple all sparticles not related to fine-tuning of Higgs sector

=> light stop and light gluino as only light (relevant) coloured sparticle

some additional mechanism needed (as in GMSB) to produce “correct” Higgs mass
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