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Our result on the Exotics “mass reach” summary plot

ATLAS Exotics Searches* - 95% CL Exclusion ATLAS Preliminary
Status: July 2015 [Ldt = (47 -20.3) fo! V5=7,8TeV
Model &y Jets EI [ram) Reference

T — T T T T
ADD Gk +g/9 - i 20.3 n=2 1502.01518
ADD non-resonant ££ 2e,u 20.3 n=3HLZ 1407.2410
ADDQBH — fq Tepu ] 20.3 n=6 1311.2008
ADD QBH - i 20.3 n=6 1407.1376
ADD BH high Ny 24 (SS) 20.3 n =6, Mp = 3 TeV, non-rot BH 1308.4075
ADD BH high ¥ p1 >leu >2j 20.3 n =6, Mp = 3 TeV, non-rot BH 1405.4254
ADD BH high multijet = >2j 203 n =6, Mp = 3 TeV, non-rot BH 1503.08988
RS1 Gkk — & 2e.p - 20.3 K/ Mg =0.1 1405.4123
RS1 Gkic — ¥y 2y 20.3 k/Mp =01 1504.05511
Bulk RS Gk — ZZ — qgtf 2ep 2j/14 20.3 /M = 1.0 1409.6190
Bulk RS Gkx — WW — qgtv leu 2j/1J 20.3 kMg =10 1503.04677
Bulk RS Gyy — HH — bbbb - 4b 19.5 | Gk mass K/ Mp =10 1506.00285
Bulk RS gxx — tt lepu =1b 2142 20.3 BR=-0.925 1505.07018
2UED/RPP 2e,u(8S) 21b,>1j 20.3 1504.04605

Extra dimensions

SSM Z7 — ¢ 2e.p 20.3 1405.4123
SSM Z* — 11 27 19.5 1502.07177
SSM W’ — ¢y 1epu 20.3 1407.7494
EGM W' — WZ — v ' e 3eu 20.3 1406.4456
EGM W' — WZ — qqtf 2e.u j 203 1409.6190
EGM W' —» WZ — qqqq - 20.3 1.3-1.5 Te¥ll 1506.00962
HVT W' — WH — évbb lep 20.3 1503.08089
LRSM W/, - tb 1eu i 20.3 1410.4103
LRSM W, — tb Oe,u k3 20.3 1408.0886

Gauge bosons

Cl gqqq - j 17.3 1504.00357
Cl gqtt 2epu 20.3 1407.2410
Cl uutt 2eu(SS) 21b,21]j 20.3 [Cul=1 1504.04805

EFT D5 operator (Dirac) Oe,u i 203 at 90% GL for m(y) < 100 GeV 1502.01518
EFT DS operator (Dirac) Oe,u ,<1j 20.3 at 90% CL for m(y) < 100 GeV 1309.4017

Scalar LQ 1% gen 2e >2j 20.3 B=1 Preliminary
Scalar LQ 2™ gen 2p 22j 20.3 p=1 Preliminary
Scalar LQ 3" gen 1eu =1b,23j 20.3 B=0 Preliminary

VLQTT - Ht+ X 1ep >2Db 2 3j 20.3 Tin (T,B) doublet 1505.04306
VLQYY - Wb+ X 1ep 21b=3j 20.3 ¥ in (B,Y) doublet 1505.04306
VLQBB -+ Hb+ X 1e,u =22b23j 20.3 isospin singlet 1505.04306
VLQ BB = Zb+ X 2/z3e,u  22021b 20.3 Bin (B,Y) doublet 14095500
T5,'3 — Wt 1epn >1b,>25j 203 1503.05425

L@ | bM| CiI

Heavy
quarks

Excited quark g* — gy 1y 1j 20.3 only u” and d*, A = m(q") 1309.3230
Excited quark g* — qg - 2j 20.3 only u” and d*, A = m(q") 1407.1376
Excited quark b* — Wt lor2ep1b2jortj 4.7 left-handed coupling 1301.1583
Excited lepton £* — £y 2e,p 1y = 13.0 A=2.2TeV 1308.1364
Excited lepton v* — £W,vZ 3eurt - 20.3 A=16TeV 1411.2921

fermions

LSTC a7 — Wy lep 1y = 20.3 1407.8150
LRSM Majorana v 2epu j 20.3 m(Wg) = 2.4 TeV, no mixing 1506.06020
Higgs triplet H** — ¢¢ 2e,p(SS) 20.3 DY production, BR(H;* — £€)=1 1412.0237
Higgs triplet H** — £ 3eut 20.3 DY production, BR(H;* — £r)=1 1411.2921

Multi-charged particles 21

107!

*Only a selection of the available mass limits on new states or phenomena is shown.
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CombinedSummaryPlots/EXOTICS/ATLAS_Exotics_Summary/ATLAS_Exotics_Summary.png
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CombinedSummaryPlots/EXOTICS/ATLAS_Exotics_Summary/ATLAS_Exotics_Summary.png

Plans for the 13 TeV data analysis

» Expand the range of sought charges up to |g| = 9e or 10e (it was up to 6e in the
8 TeV analysis);

» Include non-integer charges: 2.5e, 3.5¢, 4.5¢ etc.;

» Expand the mass range: 50 — 1600 GeV (it was 50 — 1000 GeV in the 8 TeV
analysis);

> Increase the efficiency:

= Consider jet-associated production to make use of a jet trigger;

= Exploit the calorimeters shower shape (a.k.a. energy dispersion) as a
signal/bkg discriminating variable for new charges (6e — 10¢);

= Exploit the BCID L1 topo (a.k.a. “late muon”) trigger, which triggers on MET in
an in-time BC and a late muon in BC+1;

» Make use of the new ‘Number of overflown IBL clusters’ variable;
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What's already done

* Preliminary DC14 studies this summer:
¥ general infrastructure to analyze [D]xAODs

IS set up;

8 no HLTs available in XxAODs;
& no analysis-specific dE/dx quantities either

(in progress now);

» datal5 periodA is processed with not-yet-
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optimized selection (for testing purposes); ——

Analysis derivation is chosen: EXOT9 «— keeps an event with > 1 combined
muon with p, > 50 GeV, keeps all ID tracks around this muon in a AR = 0.4 cone,
keeps truth info about all BSM patrticles;

Limits setting:
W transition from MCLimit tool to RooStats is completed,;
¥ 8 TeV limits (initially computed with MCLimit) were reproduced with RooStats;

MC15 signal samples request was finished yesterday: ¥JIRA ATLMCPROD-1946,
now we're waiting for derivation jobs to finish.
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https://svnweb.cern.ch/trac/atlasoff/browser/PhysicsAnalysis/DerivationFramework/DerivationFrameworkExotics/trunk/share/EXOT9.py
https://its.cern.ch/jira/browse/ATLMCPROD-1946
https://its.cern.ch/jira/browse/ATLMCPROD-1946
https://its.cern.ch/jira/browse/ATLMCPROD-1946

THANKS!



