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Spoiler Alert!

ATLAS Exotics Searches™ - 95% CL Upper Exclusion Limits ATLAS Preliminary

Status: March 2019 fﬁ dt =(3.2-139) fb! Vs =8,13TeV
Model Cy Jetst ET™ [ratm] Limit Reference
T I T
ADD Gkk +g/q Oep 1-4j  Yes 361 |Mp 7.7TeV n 1711.03301 [
AADD non-resonant yy 2y - - 367 |Ms 8.6TeV n=3HLZNLO 1707.04147 ’
ADD QBH - 2j - 37.0 | Mu 89TeV n 1703.09127 |
ADD BH high 3 pr zlep  22j - 32 | My 82TeV.  n=6,Mp=3TeV, ol BH 1606.02265
ADD BH multiet - >3j - 36 | M 9.5 TeV Mo = 3TeV, rot BH 1512.02586 )
RS1 Gk — 1 2y - - 367 | Gkmass 41Tev 1707.04147 ‘
Bulk RS Gkx — WW/ZZ multi-channel 36.1 Gy mass. 2.3Tev 1808.02380 ‘
Bulk RS Gkk — WW/ZZ - qqqq 0 e, 24 - 139 [Gkmass 28TeV ATLAS-CONF-2019-003
Bulk RS giok — tt lep 21b>102 Yes 361 | @k mass 38TeV T/m=15% 1804.10823
2UED/RPP feu 22b23) Yes 361 |Kkmass 18TeV Tier (1,1), BAW) — 1) = 1 1803.00678
SSM Z' — ¢t 2ep - - 139 |[Zfmass 5.1 TeV 1903.06248
SSMZ' 7 27 - - 361 |Zmas 2.42TeV 1700.07242 |
Leptophobic Z' — bb - 2b - 361 |Zmass 2.1 TeV 1805.00209
Leptophobic Z' — tt Teu >1b>102 Yes 361 |2 mass 3.0TeV r/m=1% 1804.10823 ‘
SSM W' by tepu - Yes 798 | Wi mass 56TeV ATLAS-CONF-2018-017
SSM W' - v 1T - Yes 361 | Wi mass 37Tev 180106992
HVT V' — WV — qqqq model B 0 e, 24 - 139 | Wimass 4.4Tev & ATLAS-CONF-2019-003
HVT V' — WH/ZH model B multi-channel 36.1 [V mass 2.93TeV =3 1712.06518
LRSM W, — tb multi-channel 36.1 | W mass .25 TeV. 1807.10473
Cl qqqq - 2j - 370 |A 21.8TeV 1703.00127 |
Clttqq 2ep B - 31 |A 400TeV 7, 1707.02424 |
Cl titt >teu =1b>1j Yes 361 |A 257 TeV 1l = 4m 1811.02305
Axial-vector mediator (Dirac DM) 0 e, 1-4]  Yes 361 |Mnea 1.55 TeV £q=0-25, 8,=1.0, m(y) = 1GeV 1711.03301
Colored scalar mediator (Dirac DM) 0 e, u 1-4]  Yes 361 |Mnea 1.67 TeV £=1.0, m(x) = 1GeV 1711.03301
Wiy EFT (Dirac DM) Oep  14,<1j Yes 32 |Mm. 700 GeV m(x) <150 GeV 1608.02372 |
Scalar reson. ¢ — ty (DiracDM) 0-1e,u 1b,0-1J Yes  36.1 my. 3.4Tev y=04,1=02, m(y) = 10 GeV 1812.09743
Scalar LQ 1% gen 12e >2)  Yes 3.1 [LQmass 14TeV B= 1902.00377
Scalar LQ 2™ gen 124 >2)  Yes 3.1 [LQmass 1.56 TeV B= 1902.00377
Scalar LQ 3¢ gen 27 2b - 36.1 LQ; mass. 1.03 TeV B(LQY - br) =1 1902.08103 |
Scalar LQ 3 gen 0-lep 2b Yes  36.1 |LQjmass 970 GeV' BLQI - tr) = 0 1902.08103 |
VLQ TT - Ht/Zt/Wb+ X multi-channel 36.1 [T mass 137 TeV SU(2) doublet 1808.02343
VLQ BB — Wt/Zb + X multi-channel 36.1 | Bmass 134 TeV SU(2) doublet 1808.02343
VLQ Toj3 ToalToys > We+ X 2(SS)28 e 210,21 Yes 361 | Tejamass 164 TeV B(Tsjs —» We)= 1, ¢(Ts W)= 1 1807.11883
VLQY - Wb+ X fep =161 Yes 361 |Ymass 1.85 TeV BY — Wb)= 1, c(Wb)=1 1812.07343
VLQ B — Hb+ X Oep,2y 21b,21 Yes 798 |Bmass 121 TeV =05 ATLAS-CONF-2018-024
VLQ QQ — WqWq Ten >4 Yes 203 1509.04261
Excited quark ¢* — qg - 2j - 139 6.7 TeV only u* and d*, A ATLAS-CONF-2019-007
Excited quark ¢* — qy 1y 1j - 367 53TeV only u* and d*, A 1709.10440
Excited quark b* — bg - 161 - 361 1805.09299
Excited lepton ¢* 3en - - 203 A=30TeV 1411.2921
Excited lepton v* 3eut - - 203 A=16TeV 1411.2021
Type Ill Seesaw e 22)  Yes 798 |NUmass 560 GeV. ATLAS-CONF-2018-020
LRSM Majorana v 2u 2j - 364 32TeV m(We) = 4.1TeV, g1 = gr 180011105
Higgs triplet H** — £ 234eu(SS) - - 364 870 GeV. DY production 1710.00748
Higgs triplet H** — (r 3eut - - 203 DY production, B(H;* - () = 1 1411.2921
Multi-charged particles - - - 361 | mulicharged particle mass 122 TeV DY production, q] = 5 1812.03673
Magnetic monopoles - - - 7.0 DY production, g = 1gp, spin 1/2 1509.08059
V5=13TeV  Vs=13TeV L i
partial data full data 107 1 10 Mass scale [TeVv]

*Only a selection of the available mass limits on new states or phenomena is shown.
FSmall-radius (large-radius) jets are denoted by the letter j (J).

#Run2Seminar and subsequent yvy-related arXiv submissions '
2016/08/16 18:01:23: Submissions: 548

48554955835555}559 35 567565615 ‘

Dec2015  Jan2016  Feb2016 Mar2016 Apr2016 May2016 Jun2016  Jul 2016 Oct2016  Nov2016 Dec 2016

Date and time of last update (UTC)

Aug 2016  Sep 2016 Jan 2017
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All-hadronic Di-W/Z 139 fb-!
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ATLAS-CONF-2019-003  All-hadronic Di-W/Z 139 fb-!

'Selection
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PRD 98 (2018) 052008 Diboson Combination

Selection

i . Channel Diboson state

| ¢ I 2 d ] bOSO N Searc h €S Leptons EM™S  Jets  b-tags
,“ q9qq WW/WZ|ZZ 0 veto 2] - -
l . vvqq WZ|ZZ 0 yes 1J - yes
|‘{ Comblned t{vqq WW /WZ le, 1u yes  2j, 1] - yes
' tlqq WZ/ZZ 2e,2u - 2j, 1J - yes
° V . I tlyvyv ZZ 2e,2u yes - 0 yes
| arlOUS COmP ementar)’ vty wWw le+lu yes - 0 yes
vl Wz 3e,2e+1u, le+2u, 3 yes - 0 yes
teee ZZ 4e, 2e+2u, 4u — — — yes
final states qqbb  WHJZH 0 veto 2] 1,2 -
vvbb ZH 0 yes  2j, 1] 1,2 -
. o {vbb WH le, 1u yes  2j, 1) 1,2 —
L ¢ InCIUdlngVBF Slgnatures ehb  ZH 2e, 2 veto 2,1 1,2 -

E‘ 1 | L I L I LI I LI LI I L I L I LI I | I_I_
= 104 _ ATLAS —— Observed 95% CL limit ]
N = {s=13TeV,36.1f0"  ====" Expected 95% CL limit =
< - . maaa Exp. lvqq .
1 10° Exp. llqq _
2 ; Exp. vvqq =
< S aean, Exp. lllv ]
T 10°E Exp. qaqq =
Q - W -
\% u 5.*‘\:.'\ _
S [0 N T i —~
1= =

10~ "= DY HVT W’ — WZ (qqqq + vvaq + Ivaq + ligg + lllv) —=

1__I | 1 1 1 1 | 1 1 1 1 | I I .| | [ I | | [ I | | 1 1 1 1 | 1 1 1 1 | [ I | | 1 1 1 I:F
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PRD 98 (2018) 052008 Diboson Combination 36 fb-!

‘¢ Large number of interpretations:
s

- * explicit final states:W’ = WZ, ...

| ® heavy vector triplet models:V’ = VV +VH, ... |

L B L B I LA I L L B B BULIL ! l

T [ RSN
= 10* ATLAS —— Observed 95% CL limit N
T = V{s'=13TeV, 36.1 fb™ = === Expected 95% CL limit = |
> h [ ] Expected = 1o ] i
; 10° = [ ] Expected = 20 = |
> B U HVT model A 3
T 02k —— HVT model B | |
> = E |
/|\ - N Y i \
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3 - N el - |
o R Ve Z |
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i inens 1
f 10’ DYHVTV' - VV+VH W% . i
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' * 2D limits on couplings for given mass

 * scalars, KK gravitons, ...
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PRL 121 (2018) 211801

ATLAS
Vs=13TeV, 36.1 fb™

= == Exp. exclusion [[] Obs. exclusion

W(Iv)b+X [arxiv:1707.03347]
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PRL 121 (2018) 211801 VLQ Combination 36 fb-!
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arXiv:1812.07343 Single-VLQ — Wb 36 fb-!
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arXiv:1812.07343 Single-VLQ — Wb 36 fb-!
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arXiv:1812.07343 Sing|e-V|_Q — Wb 36 fb"!
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PRD 95 2018) 112010 Single-VLQ — Zt 36 fb"

] 9 *3¢and 2£ for Z = £¢
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ATLAS-CONF-2018-024 Single-VLQ — Hb 80 fb-'
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ATLAS-CONF-2019-007

High-Mass Dijet

K Background estimate with slldlng wmdows

| * Improved sensitivity compared to analysis with |
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ATLAS-CONF-2019-007

High-Mass Dijet

K Background estimate with slldlng wmdows

| * Improved sensitivity compared to analysis with |
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Trigger strategies

| Low-mass searches limited by jet-trigger thresh

L

— — —_ —_— =SS = |

Trigger Selection Level-1 Peak | HLT Peak
Trigger Typical offline selection Level-1 (GeV) HLT (GeV) Rate (kHz) . Ratf 2(I-I_zl)
L=1.7x10""cm ™ *s
Single isolated u, pt > 27 GeV 20 26 (i) 16 187
Single isolated tight e, p > 27 GeV 22 (i) 26 (i) 26 178
Single leptons | Single u, pt > 52 GeV 20 50 16 65
Single e, pt > 61 GeV 22 (i) 60 26 17
Single 7, pt > 170 GeV 100 160 1.2 49
Two u’s, each pt > 15 GeV 2x10 2x 14 2.0 30
Two u’s, pt > 23,9 GeV 20 22,8 16 42
Two very loose e’s, each pt > 18 GeV 2x 15 (i) 2x 17 1.6 11
One e & one u, pt > 8,25 GeV 20 (1) 7,24 16 5
Twoleptons =5 one i, pr > 18, 15 GV 15, 10 17, 14 2.0 7
One e & one u, pt > 27,9 GeV 22 (e, 1) 26, 8 26 2
Two 7’s, pt > 40, 30 GeV 20 (i), 12 (i) (+jets, topo) 35,25 5.1 59
One 7 & one isolated u, pt > 30, 15 GeV 12 (i), 10 (+jets) 25, 14 (i) 2.1 9
One 7 & one isolated e, pt > 30, 18 GeV 12 (i), 15 (i) (+jets) 25,17 (i) 3.9 16
Three loose e’s, pt > 25, 13, 13 GeV 20,2 x 10 24,2 x 12 1.2 < 0.1
Three u’s, each pt > 7 GeV 3x6 3x6 0.2 8
Three leptons Three w’s, pt > 21,2 x5 GeV 20 20,2 x4 16 8
Two u’s & one loose e, pt > 2 x 11, 13 GeV 2% 10 (u’s) 2x 10,12 2.0 0.3
Two loose e’s & one u, pt > 2 x 13, 11 GeV 2x8,10 2x 12,10 1.6 0.2
One photon One loose y, pt > 145 GeV 22 (i) 140 26 46
Two loose y’s, pt > 55, 55 GeV 2x20 50, 50 24 6
Two photons Two medium y’s, pt > 40, 30 GeV 2x20 35,25 24 18
Two tight y’s, pt > 25, 25 GeV 2 x 15 (i) 2 x 20 (i) 2.4 15
Jet (R = 1.0), p > 480 GeV
One b (€ = 40%), pt > 235 GeV 100 225 34 15
Two b’s (e = 60%), pt > 185,70 GeV 100 175, 60 34 12
b—jets One b (€ = 40%) & three jets, each pt > 85 GeV 4x15 4 %175 4.9 15
Two b’s (e = 70%) & one jet, pt > 65, 65, 160 GeV 2 x 30, 85 2 x 55,150 2.7 15
Two b’s (e = 60%) & two jets, each pt > 45 GeV 4x15 4 %35 4.9 13
Two u’s, pt > 11,6 GeV 11,6 11, 6 (di-u) 3.1 50
B-Physics Two u’s, pt > 6,6 GeV, 2.5 < m(u, u) < 4.0 GeV 2 X6 (J/y, topo) 2X6(J/yY) 1.8 59
Y Two u’s, pt > 6,6 GeV, 4.7 < m(u, u) < 5.9 GeV 2 X 6 (B, topo) 2X6(B) 1.8 7
Two u’s, pt > 6,6 GeV, 7 < m(u, u) < 12 GeV 2 X 6 (7, topo) 2%x6 (1) 1.5 10
| Total Rate 85 1550

twiki.cern.ch/twiki/bin/view/AtlasPublic/TriggerPublicResults
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B Low-mass searches limited by jet-trigg

Trigger strategies

Trigger Selection Level-1 Peak | HLT Peak
Trigger Typical offline selection Level-1 (GeV) HLT (GeV) Rate (kHz) . Ratf 2(I-I_zl)
L=1.7x10""cm ™ *s
Single isolated u, pt > 27 GeV 20 26 (i) 16 187
Single isolated tight e, p > 27 GeV 22 (i) 26 (i) 26 178
Single leptons | Single u, pt > 52 GeV 20 50 16 65
Single e, pt > 61 GeV 22 (i) 60 26 17
Single 7, pt > 170 GeV 100 160 1.2 49
Two u’s, each pt > 15 GeV 2x10 2x 14 2.0 30
Two u’s, pt > 23,9 GeV 20 22,8 16 42
Two very loose e’s, each pt > 18 GeV 2x 15 (i) 2x 17 1.6 11
One e & one u, pt > 8,25 GeV 20 (1) 7,24 16 5
Twoleptons =5 one i, pr > 18, 15 GV 15, 10 17, 14 2.0 7
One e & one u, pt > 27,9 GeV 22 (e, 1) 26, 8 26 2
Two 7’s, pt > 40, 30 GeV 20 (i), 12 (i) (+jets, topo) 35,25 5.1 59
One 7 & one isolated u, pt > 30, 15 GeV 12 (i), 10 (+jets) 25, 14 (i) 2.1 9
One 7 & one isolated e, pt > 30, 18 GeV 12 (i), 15 (i) (+jets) 25,17 (i) 3.9 16
’ Three loose e’s, pt > 25, 13, 13 GeV [ 20,2 x 10 24,2 x 12 [ 1.2 [ < 0.1
Mhena rloannhom—usn Al I 2 A 2 A I nn I Q

One photon

One loose y, pt > 145

Two photons | Two medium y's, py > 40, 30 GeV 2x20 35,25 24 18
Two tight y’s, pt > 25, 25 GeV 2 x 15 (i) 2 %20 (i) 24 15
Single jet Jet (R = 0.4), pr > 435GeV |
Jet (R = 1.0), p > 480 GeV
One b (€ = 40%), pt > 235 GeV 100 225 34 15
Two b’s (e = 60%), pt > 185,70 GeV 100 175, 60 34 12
b—jets One b (€ = 40%) & three jets, each pt > 85 GeV 4x15 4 %175 4.9 15
Two b’s (e = 70%) & one jet, pt > 65, 65, 160 GeV 2 x 30, 85 2 x 55,150 2.7 15
Two b’s (e = 60%) & two jets, each pt > 45 GeV 4x15 4 %35 49 13
Two u’s, pt > 11,6 GeV 11,6 11, 6 (di-u) 3.1 50
B-Physics Two u’s, pt > 6,6 GeV, 2.5 < m(u, u) < 4.0 GeV 2 X6 (J/y, topo) 2X6(J/yY) 1.8 59
Y Two u’s, pt > 6,6 GeV, 4.7 < m(u, u) < 5.9 GeV 2 X 6 (B, topo) 2x6(B) 1.8 7
Two u’s, pt > 6,6 GeV, 7 < m(u, u) < 12 GeV 2 X 6 (7, topo) 2%x6 (1) 1.5 10
| Total Rate [ 85 [ 1550 ‘

s
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arXiv:1901.10917 Low-Mass Dijet with ISR

q

~

Y

Single-y or Ytjet trigger

a

o better at high m (lower y-pr™n) |

")

| » worse for low m (higher jet-pt™

77-80 fb-'
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arXiv:1901.10917 Low-Mass Dijet with ISR 77-80 fb-!

—— 2, 0x 15
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= m BH p-value = 0.63 =
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Y >

© = —
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| ® 2-b-tag selection

“* Flavor-inclusive selection
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arXiv:1901.10917 Low-Mass Dijet with ISR 77-80 fb-!

|

1 * 2-b-tag sensitivity to flavour-inclusive couplings even slightly better than

flavour-inclusive selection

U,O- 0-35_| T | L | L L L LI | L | T T T T .l T .I T T | T I_ mU 0.35_ | —— | | — | —T | — | : ™
- ATLAS 95% CL upper limits ] - ATLAS 95% CL upper limits .
e —e— Observed 7 - lg=13 TeV —«_ Observed i

0.3 0.3 ]
& lavourinclusive @ Expected (x 1-20) 7 i Y e Expected (= 1-20)
0.25 :_ 79.8 fb_1 76.6 fb™ _: 0.25 :— | 98 i~ 76.6 fb™! —:
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0.15 - 0.15F -
0.1 - 0.1 —

L | | Ll 1l | Ll 1l | L Ll | | Ll 1l | Ll | Ll 1l | | | Ll | | I_ _| 1 | Ll | Ll | L Ll | | L L1 | | L L1 | | L L1 | | Ll 1 1 | L L1 | | 1 A
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ATLAs-CONF-2018-052 Low-Mass bb with ISR 81 fb-!

b
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ATLAS-CONF-2018-052
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| * Complementary to d
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PRD 99 (2019) 092004 tt_(all-had ronic) 36 fb"!

;1 * Low mass: multijet final state (“resolved”)
|1{ ¢¢ b3/
.« QCD suppressed by “buckets of tops” + b-tags

* High mass: two large-R jets (“boosted”)

|« QCD suppressed by to

| -

p-tagging + b-tags

Acceptance x Efficiency [%]

5_IIII|IIII|IIII|IIII|IIIIIIIIIIIIIIIIIIIIIIII: |—|105||||||||||||||||||||||||||||||||||||||||||||§
455 ATLAS Simulation 3 & ATLAS (s=13TeV, 36.1 fo 3
"~ _ - = 10% tt—(qq’b)(qq”’b) observed 95% CL upper limit
- \{g =13 TeV 7~ Resolved = "/l'\' 10 T tt—(qq’b)(qq”’b) expected 95% CL upper limit =
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35E 7 3 f 1075 ti—(lvb)(qq’b) expected 95% CL upper limit =3
M TC2 - el Eur. Phys. J. C 78 (2018) 565 =
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PLB 788 (2019) 347

|
{
\
‘\

tb ({+jets)

. Fc;cus onl;ightz-handed W’ (no intel;fe; thEM

| e Boosted top = track isolation for leptons

)

| | | | | | L | | 1T 11 | | | |
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PLB 788 (2019) 347 tT: ({ -+ jets) 36 fb"!

~* Focus on right-handed W’ (no interference with SM
|
| » Boosted top = track isolation for leptons

| « All-hadronic and £+jets comparable sensitivity for m > 2 TeV |

E‘ 1 O L 1T 1T 1 L L | 1T 1T 1 | L T 1T 1 L I |:
2 ATLAS 3
"T’ | (s=13TeV, 36.11b" i
_;fr i ) —— Observed |
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o 107" E
= — - _ -
5 - T e ]
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arXiv:1902.00377  Light Quark + e/H (neutrino) 36 fb-!

.y - N
Do LQ explain flavor anomalies?

(B> K*xpupu?

LR ¢

‘ — 2" generation couplings?
- _ _ i - R _

I

| ® ‘a»rat BDTs tai fc;
tvqq (B#1) & (B=1)
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arXiv:1902.08103

Top/Bottom + Tau (heutrino)

1IIIIIIIIIIII

— LML 1T 1T 1 T 1 |'. | L | L | 1T 1T 1 |:
0.9 ] ATLAS =
- /7\/s=13 TeV,36.1fb"' =
0.8 =TT T J —]
0.78 — observed =
0.6 ----expected —
0.5 f_ miss —f
- —tt+E{"-07 3
0.4 — — s ETmlss_.I v —
0.3 N tth + ET* =
0.2 f_ N — brbr miss —f
S ., —bb+E] :
0.1F="" \\ -
O —I L1 1 | L1 1 1 | | | | | | | | | L1 1 |\“\ L1 1 | L1 1 1 | L1 1 1 |:
400 500 600 700 800 900 1000 1100 1200 1300

m(LQ3) [GeV]

29



arXiv:1902.08103

Top/Bottom + Tau (heutrino)
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JHEP 01 (2019) 016 Heavy Neutrino 36 fb-!

WR*
assuming no mixing between flavors
WR = e S R L AN A
e)“ D - ATLAS Majorana N, ee channel
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arXiv:1904.12679

f

. Lepton in large-R jet an;d |

no isolation in 2" lepton

° Electron as part large-R jet |

— checks on
* e* efficiency vs. AR

* Jet mass & energy scales |

| [ [ [ | [ [ [ | [ [ [ [ [ [ | [ [ [ | [ ]

1,05 ATLAS Simulation \s=13TeV
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arXiv:1904.12679 Heavy Neutrino (boosted) 80 fb-'
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arXiv:1904.12679
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arXiv:1904.12679 Heavy Neutrino (boosted) 80 fb-'

K Improvgd sensitivity at high boost |

R
- ATLAS
1500~ Vs=13TeV, 801fb"

m, [GeV]
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- — ODbs. resolved 95% CL
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— talk by Debarati Roy




arXiv:1905.09787

Heavy v (prompt+displaced) 33-36 fb"!

e,H
N
wW VeyVy
TR
e,H

~® Prompt search:
|

| 2etU or2ute

same charge for same flavor

* U + displaced vertex with
d =4-300mm & m > 4 GeV



arXiv:1905.09787  Heavy V (prompt+displaced) 33-36 fb"!
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N
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Selection efficiency
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arXiv:1905.09787  Heavy V (prompt+disp|aced) 33-36 fb"!
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arXiv:1903.06248 y AN 139 fb-!

* Convolution of a generic signal BW with resolution

* Interpretation in a variety of models

* spin-0, -1, -2

TsM g LB | ATLAS -
* HVT o = ls=13TeV, 139 fb"' =
. ... 3 10°F E
S o2k =
L = =
10 §_ e Data :. _§
— Background-only fit ]
1 = ---- Generic signal at 1.34 TeV, I'/m = 0% ' =
= e Generic signal at 2 TeV, I'/'m = 0% s =
10-" ;_ - .-+ Generic signal at 3 TeV, T/m = 0% N * * _;
. ‘2‘_+ — ! + | —
=  2p 4 ¢ i
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arXiv:1903.06248 y AN 139 fb-!
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EXOT-2018-30 (to be submitted soon) W? — fy) 139 fb-!
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PRD 99 (2019) 052003 Multicharged

!

. LLP with ‘C| =2-7eand T » LALAS/EY

|
| ® Signature:

* U-like with high dE/dx significance '
(compared to M) in Pixel, TRT, MDT |

/x\ 35: IIIIIIIIIII | T 11 | T 11 | IIIIIIIIIII :
e - .
w30k ] Data =
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@ 200 _ E
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PRD 99 (2019) 052003

>

!

e LLP with q = 2-7e and T
|

‘

* Signature:

* U-like with high dE/dx significance
(compared to M) in Pixel, TRT, MDT

Multicharged
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PRD 99 (2019) 052003 Multicharged 36 fb-!

- ® At low mass: not always central

| * At high q: pt > g/e - 50 GeV

| | » At high q (and at high mass): |
ﬂ dE/dx = outside trigger window |
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arXiv:1905.10130 Magnetic Monopoles 34 fb"!

—_——— e PE— _A_W
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arXiv:1902.01636 Heavy Charged

!, = LLP W|th Iarge mass & T = LCALO/ By |

|
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arXiv:1902.01636 Heavy Charged 36 fb-!

1, = LLP W|th Iarge mass & T = LCALO/ By |
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PRD 99 (2019) 052005 Displaced Jets (MS) 36 fb-!

°Pair-producecgl—neutral LLP that decay in (or just efore the muon yste

i
m |
| o Sj . p fo
ighature: 04 ,
| S _
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arXiv:1902.03094 Displaced Jets (HCAL) 11-33 fb"!

|
|
1
ﬂ
|

|

MLP L, [m]

°Pair-produced—neutral LLP that decay in (or lestor te I:|CAL

* Signature: 2 jets with

* no tracks

* large E(HCAL)/E(ECAL) * NN regression for decay vertex
e BDTs vs. QCD & BIB

* narrow jet shapes
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PRD 99 (2019) 052005 -
 XI1902.03094 Displaced Jets 11-36 fb-!

]‘ Comblnatlon of the two dlsplaced ]et searches _1

1 04 | ' T T 11 T T TTTT]
AT LAS \B = 13 TeV =
103 mg, = 400 GeV, m_= 50 GeV A
CR limit[33.0fb"] —— Obs.
—— MS2 limit [36.1 fb'] ==== Exp. = 1o

—h
o
N

CR+MS2 limit

95% CL Upper Limitono x B, _, .. [pb]

10~ 1 10 10°
s proper decay length [m] .
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What improved sensitivity has relied on until now:

BIS status and SMP flags Bl B2
Comments (21-Feb-2019 12:08:02) Link Status of Beam Permits
Global Beam Permit
1S3 Setup Beam
Beam Presence
Moveable Devices Allowed In
Stable Beams

AFS: 75_150ns_733Pb_733_702_468_42bpi_20in] PM status B1 [IRECRIPM status B2 R



LHC Pagel Fill: 7495 E: 0 Z GeV 27-03-19 14:17:39

SHUTDOWN: NO BEAM

What improved sensitivity has relied on until now:

Larger /s
Larger Lint : P

—a— ATLAS Vs =13 TeV (ee 139 fb™"; un 139 fb™")
ATLAS Vs =13 TeV (ee 36.1 fb™"; un 36.1 fb™)
—e— ATLAS Vs=13TeV (ee 3.2fb™"; uu 3.2 ™)
—a— ATLAS Vs=8TeV (ee 20.3 fb™"; uu 20.5 fb™)
ATLAS Vs=7TeV (ee 4.9 fb™; un 5.0 fb™)
—=»— ATLAS Vs=7TeV (ee 39 pb™"; uu 42 pb™")

Comments (21-Feb-2019 12:08:02)

LS2
Beam Presence

Moveable Devices Allowed In
Stable Beams

AFS: 75.150ns_733Pb_733_702_468 _42bpi_20Inj PM Status Bl ENABLED (UBIEHTEN Y ENABLED




LHC Pagel Fill: 7495 E: 0 Z GeV 27-03-19 14:17:39

SHUTDOWN: NO BEAM

What improved sensitivity has relied on until now:

Larger /s

—
N

ATLAS Simulation Preliminary
0.6 Vs =13 TeV
anti k; R=1.0, WZ — qqqq

0.5 In[<2.0, p'>200 GeV

Larger Lint

Jet D2 resolution

Better reco. 04

0.3
0.2

0.1F

Comments (21-Feb-2019 12:08:02) 0 500 1000 1500 2000 2500

ATLAS-CONF-2019-003 Generated jet p_[GeV]

LS2
Beam Presence

Moveable Devices Allowed In
Stable Beams

AFS: 75.150ns_733Pb_733_702_468 _42bpi_20Inj PM Status Bl ENABLED [JUBIEWTIN Y ENABLED




LHC Pagel Fill: 7495

0 Z GeV

27-03-19 14:17:39

SHUTDOWN: NO BEAM

What improved sensitivity has relied on until now:

Larger /s
Larger Lint
Better reco.

Combinations

Comments (21-Feb-2019 12:08:02)

LS2

AFS: 75.150ns_733Pb_733_702_468 _42bpi_20Inj

PM Status Bl ENABLED BTN Y- ENABLED

ATLAS —— Observed 95% CL limit
Vs=13 TeV, 36.1 fb Expected 95% CL limit

Exp. llqq
Exp. vvqq

Exp. lllv
Exp. qqqq

1.5 3 35 4 45 5
m(W’) [TeV]

Beam Presence
Moveable Devices Allowed In
Stable Beams




LHC Pagel Fill: 7495

E: 0 Z GeV 27-03-19 1417:39

‘ SHUTDOWN: NO BEAM |

What improved sensitivity has relied on until now:

* Larger +/s
* Larger Lint
* Better reco.

* Combinations

* New signatures

Comments (21-Feb-2019 12:08:02)

LS2

AFS: 75.150ns_733Pb_733_702_468 _42bpi_20inj PM Status Bl ENABLED [JUBI€{TIN ¥ ENABLED

ecRometer
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Calorimeter
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What improved sensitivity has relied on until now:

* Larger /s

* Larger Lint Thanks for your

* Better reco. attention!

* Combinations

* New signatures

BIS status and SMP flags Bl B2
Comments (21-Feb-2019 12:08:02) Link Status of Beam Permits
Global Beam Permit
1S3 Setup Beam
Beam Presence
Moveable Devices Allowed In
Stable Beams

AFS: 75_150ns_733Pb_733_702_468_42bpi_20in] PM Status B1 [IRLCRIPM Status B2 R
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LLP Summary Plot

ATLAS Long-lived Particle Searches* - 95% CL Exclusion

ATLAS Preliminary

Status: March 2019 [Ldt=(34-36.1)fb7t Vs5=8,13TeV
Model Signature  [Ldt [fb7'] Lifetime limit Reference
RPV x0 — eev/euv/uuv  displaced lepton pair ~ 20.3 [ x! Iife;ime' B ) — " 7a0mm ) o :"('é)':' 1'-'3IT9V, m(;(?):'1 -O'T;V' 1504.05162
GGM ) - ZG displaced vtx + jets 20.3 x(l’ lifetime _ m(g)=1.1TeV, m(x?)= 1.0 TeV 1504.05162
GGM X? Ny e displaced dimuon 32.9 x(l’ lifetime 0.029-18.0 m m(g)=1.1TeV, m(y})= 1.0 Tev 1808.03057
GMSB non-pointing or delayed y 20.3 ,\/‘1’ lifetime _ SPS8 with A= 200 TeV 1409.5542
AMSB pp — xix0.x{x;  disappearing track  20.3 |7 lifetime . 02230m m(xt)= 450 GeV 1310.3675
§ AMSB pp — xiv¥ x{ x7 disappearing track 36.1 ,\/: lifetime 0.057-1.53 m m(xy)= 450 GeV 1712.02118
P AvsB pp - ¥ix%xix;  largepixeldE/dx 8.4 [ X} lifetime . 13190m m(x})= 450 GeV 1506.05332
Stealth SUSY 2 ID/MS vertices 19.5 | § lifetime oooem m(z)=500Gev 1504.03634
Split SUSY large pixel dE/dx 36.1 g lifetime >09m m(g)= 1.8 TeV, m(x})= 100 GeV 1808.04095
Split SUSY displaced vix + EMs 328 | § lifetime 0.03-13.2m m(&)= 1.8 TeV, m(x%)= 100 GeV 1710.04901
Split SUSY 0¢,2-6 jets +E;“iss 36.1 g lifetime 0.0-2.1m m(g)= 1.8 TeV, m(?)= 100 GeV | ATLAS-CONF-2018-003
H-ss low-EMF trk-less jets, MS vtx 36.1 s lifetime 0.18-120.0 m m(s)= 25 GeV 1902.03094
| FRVZH o2y +X 2 e—, u—jets 203  |[FUIEHRE o-3 mm m(4)= 400 MeV 1511.05542
S“ FRVZH - 2yy + X 2 e—, u—, m—jets 3.4 v4 lifetime 0.022-1.113 m m(yq)= 400 MeV ATLAS-CONF-2016-042
% FRVZH — 4yq4 + X 2 e—, pu—, m—jets 3.4 yd lifetime 0.038-1.63 m m(yy)= 400 MeV ATLAS-CONF-2016-042
§ H— Z4Zy4 displaced dimuon 32.9 Z 4 lifetime 0.009-24.0 m m(Zy)= 40 GeV 1808.03057
H— ZZ4 2 e, it + low-EMF trackless jet 36.1 Z4 lifetime 0.22-5.3m m(Zy)= 10 GeV 1811.02542
VH with H — ss — bbbb 1 —2{ + multi-b-jets 36.1 s lifetime  0-3 mm B(H — ss)=1, m(s)= 60 GeV 1806.07355
a (200 GeV) — ss low-EMF trk-less jets, MS vtx 36.1 s lifetime 0.41-51.5m o xB=1pb, m(s)= 50 GeV 1902.03094
3’ (600 GeV) — ss low-EMF trk-less jets, MS vtx 36.1 s lifetime 0.04-21.5 m o x B=1pb, m(s)= 50 GeV 1902.03094
®(1TeV) - ss low-EMF trk-less jets, MSvtx 36.1 | s lifetime 0.06-52.4 m o xB=1pb, m(s)= 150 GeV 1902.03094
N HV Z'(1 TeV) - qugv 2 ID/MS vertices 20.3 | s lifetime o x B=1pb, m(s)= 50 GeV 1504.03634
§ HV Z'(2 TeV) = q.q 2 ID/MS vertices 20.3 s Iifetir:ne o o T SO, o :r>:1.3:. j .plb m(S):l 50 fSe\./ 5 1504.03634
0.01 0.1 1 10 100 cT [m]
o aaaal 3 g gl 3 s gl a3 gl a3 gl PR R S A
*Only a selection of the available lifetime limits is shown. 0.01 0.1 1 10 100 T [ns]

atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CombinedSummaryPlots/EXOTICS
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