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The ATLAS detector at the LHC

Tracking Detector

Snce Run 1 a new, Insertable Blayer (IBL), has been installed
inside the existing klayer with a mean sensor radius of 3.3 cm

End-cap disk layers
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Jetsare reconstructed by applying a jet
clustering algorithm to topological clusters
from the calorimeter signal
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Supersymmetry (SUSY) searches in ATLAS

SUSY provides an
extremely rich model
space

Reflected in the many
ongoing analyses
targeting various SUSY
models
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ATLAS SUSY Searches* - 95% CL Lower Limits

ATLAS Preliminary

December 2017 \5=7,8,13TeV
Model &Y Jets ET™ [cadm™) Mass limit V5=7, 8 Tev _ Reference
i, §oqt] 0 2-6jels  Yes 361 m(.vi)z.zoq GeV, m(1 gen. &)= m(z"" gen.d) 1712.02332
@ aa, gﬁqx‘, (compressed) mono-jet  1-3jets  Yes 361 m(g)-mie]) <5 GaV 1711.03301
2 E—*Wﬁ 0 26jels  Yes 361 miEl)<200GaV 1712.02332
§ B oaufT oqqW] 0 2-6jets  Yes 381 m{i31<200 GeV, m{E*)=0.5(m(F jemiz) 1712.02332
8 oo e 1 2jets  Yes 147 miFi)<300GeV, 1611.05781
D poqqlet it e 4 jets - 36.1 miE)-0 GeV 1706.03731
% 7B EoqqWZE] 0 7-ljets  Yes  38.1 mii}) =400GaV 1708.02734
S GMSB (FNLSP) 1-2r+01¢ 02jels  Yes 32 1607.05878
-E’ 2y - Yes 361 c1{NLSP}<0.1mm ATLAS-CONF-2017-080
= GGM (higgsino-bino NLSP) ¥ Zjets  Yes 361 ME})=1700 GeV, cr{NLSP)<0.1 mm, =0 ATLAS-CONF-2017-080
Gravitino LSP 0 mono-jet  Yes 203 miGi=1.8 % 107 &V, m{gi-m(g)-15TeV 1502.01518
5T gz gobhi) 0 ab Yes 381 m(E <600 GeV 171101901
E, Eo 28, g—rik] 01 en 3k Yes 361 miE}1<200Gav 1741.01801
by, By obE] 0 2b Yes 361 () <A20 GeV 1708.09268
L8 bbbk 261(S8) b Yes 361 m{E})<200 GeV, miEf)= miE}}+100 Gav 1706.08731
§§ A1y, F—bfy 0-2e,p 12h  Yes 4.7/13.3 mifT) = 2miFd), miF))=55 Gev 1209.2102, ATLAS-CONF-2016-077
88 Ak —'th orf? 0-2equ 0-2jels-26 Yes 20.3/36.1 #i1-1 Gev 1506.08616, 1703.04183, 1711.11520
@" S [y, hok] 0 mono-jet  Yes  36.1 mif -m{E) =5 GaV 1711.03301
§ fiinaus Guse) 2emZ  1b  Yes 203 1> 150GeY 14035202
B Bbhol+Z Sep(2) 1k Yes 361 mif})=0GeV 1706.03986
[N 12ew  4b Yes 3819 =0 Gey 170603586
ZLn?k.‘ [ 2epu o Yes mifl)-0 ATLAS-CONF-2017-039

eI e )] Ef.u
TR R i), By o)

mﬁﬂj 0. mif, 7)=0. S(m% )+m[X|J)
miE)=0, m{F, 71=0.5(m(E]miE)

RS At s i) 3?# ] mEE e, mGEd)=0, mif, 5)=0.5(mE? emiE )
ns )cm—»wx,zv, 23¢ miFE)=miif), miET)=0, ¥ decoupied
B B WA R horbb WW T Yes 203 270 GeV i J=miEs), miE}=0, 7 decoupled
RS, 5 Tl Yes  20.3 635 GeV Mg =mEl), mEEi=0, miZ, H=D.&(m{Eem(e))
GGM {wino NLSP) weak prod., £} Yes  20.3 115-370 GeV. cret mm
GGM (bino NLSP) weak prod., ¥ - - Yes 381 eretmm

ATLAS-CONF-2017-038
1708 07875
ATLAS-CONF-2017-038
ATLAS-CONF-2017-038
1501.07110
1405.5086
1560705483
ATLAS-CONF-2017-080

Direct ¥147 prod., long-lived ¥} Disapp. trk 1 jet Yes 361 m{ET)-mE])~160 MeV, giT1-0.2 ns 1712.02118
Direct #77 prod., long-lived ¥7 dE/dx tri - Yes 184 MUET) mEE))~160 MoV, T(ET)<15 ns 1506.05332
E o Stable, stopped g R-hadron 0 1-5jets  Yes 279 m{#1=100 GeV, 10 us=r(z)<1000 5 1310.6584
= O Stable z A-hadron trk - - 3.2 1808.05129
a% Metastable g R-hadron dE/dx tr - - 3z m(E})=100 GeV, 710 ns 1604.04520
& 8 Metastable g R-hadron, F—qqt! displ. vix - Yes 328 (E)=0.17 ns, miE}) = 100GeV 1710.04901
= GMSB, stable 7, 7} ¥z jij+rie, ) 124 - - 19.1 10<tang<50 1411.6795
GMSB, | -y, long-lived &} 2y - Yes  20.3 440 GeV 1r(E])<3 ns, SPSE model 14085542
BB, ,??—mev/wv;m;v displ. eeferfiype - - 20.3 1.0 Te¥ 7 «cr(fl)< 740 mm, m(z}=1.3 TeV 1504.05162
LFV pp—¥r + K Pr—ep/etipr EfLET T - - 3.2 Ay =011, Aaizen=0.07 1607.08078
Bilinear RPV CMSSM 2eu(SS) 085  Yes 203 m@=m(g), eriea< mm 1404.2500

TR R R B —veer, e, gy dep - Yes 133 mGEL )= 400GEY, dzeD [k = 1,2) ATLAS-CONF-2016-075
= B & Bepsr - Yes 203 M >0.25miEd, A0 1405.5086

& 0 4-Blarge-Rjets - 38.1 m(F11-1075 GeV SUSY-2016-22
1eu B-10jetsi0-45 - 36.1 mOF)= 1 TeV, dyz#0 1704.08480
lep 8-10jetsi04b - 36.1 mfi)= 1 ToV, dsz20 1704.08493
B 0 2jels+2b - 36.7 1480610 GeV 1710.07171
Ay, bl 2eu 2h - 36.1 BRI —be/j)>20% 1710.05544
Other Scalar charm, e—c¥} 0 2c Yes 208 |& 510 GeV | mif]<200Gev 150101325
*Only a selection of the available mass limits on new states or ) 1
phenomena is shown. Many of the limits are based on 10 Mass scale [TeV]

simplified models, c.f. refs. for the assumptions made.
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scale/nature of the SUSY
particles

small mass
differences
(compressed)

stable and

light 3" gen.
squarks

large mass

meta-stable differences

particles

For more results on long lived o
ODAOOEAI AO OAA * AAT AOOASO 0 ARIGSIEENE
today jets

soft b-and ¢

jets

I Displaced vertices (1710.04901)
Delayed photons (Phys Rev. D. 90,
112005 (2014))

Disappearing tracks (1712.02118) —

Large ionization losses (Phys. Rev. D

93,112015 (2016) ] Jet re-clustering I Recursive Jigsaw B b- and c-tagging
Slow Propagation Velocities Reconstruction

(1606.05129)

soft leptons

B Phys. Rev. D 97 (2018) 052010
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https://arxiv.org/abs/1710.04901
http://journals.aps.org/prd/abstract/10.1103/PhysRevD.90.112005
https://arxiv.org/abs/1712.02118
http://link.aps.org/doi/10.1103/PhysRevD.93.112015
http://arxiv.org/abs/1606.05129
https://doi.org/10.1103/PhysRevD.97.052010
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Jets and jet re-clustering ATLAS

Run: 279685
Event: 690925592

2015-09-18 02:47:06 CEST

Z The standard jet algorithms in ATLAS use a
predefined radius parameter, R, to build jets
22 EO OI OCEI U OEA O&Fpack 1|

£ The optimal R is process dependent and scales with the inverse of the C a
momentum under consideration

Z ideally the R parameter would be optimised for each analysis

F however, each jet configuration must be calibratedn situ, to account for detector
response, pileup suppression and other experimental effects

Z reason why only a few choices of R).4) are used in most analyses in ATLAS
Z asolution is to recluster large R jets using the smaller R jets as input

£ the fully calibrated small R jets can make the calibration of the relustered large R jets
automatically
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Re-clustering

E large-R jets (R=1.0) built directly
from topoclusters from calorimeter
cells are available in ATLAS

. . . (L
Z calibrations and corrections done as for Q©
small-R jets
T T T | T T T | T T T | T
- ATLAS Preliminary [JReclustered (total) i
g Vs=13TeVv — Trimmed )

W — WZ m >50GeV - = Reclustered (Small-radius JES)
7 jet

----- Reclustered (Small-radius JMS) 7
| Reclustered (R=1.0, f cm=5 %) from

anti-k, R=0.4 EM+JES+GSC+JMS jets

Trimmed (fcu!:5%, Hsub:O.QJ
4 anti-k, R=1.0 LC+JES+JMS jets u

Jet Mass Scale (JMS) Uncertainty [%)]

ol _ large -R jets re-clustered from small -R jets show
T - comparable or better jet mass resolution and uncertainties
. than calibrated large -R trimmed jets!
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