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ATLAS Exotics Searches* - 95% CL Upper Exclusion Limits

ATLAS Preliminary

u S | Status: May 2019 JLdt=(32-139)fb! V5=8,13TeV
e V e re y Model 6,y Jetst ET* [Ldt[b™'] Limit Reference
° . ADD Gkk +g/q Oepu 1-4j Yes 36.1 Mp 7.7TeV n=2 1711.03301
2  ADD non-resonant yy 2y - - 36.7 | Ms 86TeV  n=3HLZNLO 1707.04147
C O n S rO I n I n g e § ADD QBH - 2] - 370 My 89TeV. n-6 1703.00127
ADD BH high 3. pr >len >2j - 3.2 M 8.2 TeV , Mp = 3 TeV, rot BH 1606.02265
£ ADD BH multijet - >3] - 36 | M 9.55 TeV . Mp = 3TeV, rot BH 151202586
B | RS1 Gk —>yy 2y - - 36.7 | Gk mass 4.1TeV 1707.04147
O rO I ' | e -I-e r S O C e Bulk RS Gk —» WW/ZZ multi-channel 36.1 Gk mass 2.3TeV 1808.02380
'§ Bulk RS Gkk = WW — qqqq Oe,p 2J - 139 [IGikmass 1.6 TeV k/Mp; = 1.0 ATLAS-CONF-2019-003
Bulk RS gkk — tt leu 21b,>1J2) Yes  36.1 8k mass 3.8 TeV r/m=15% 1804.10823
° 2UED / RPP tepu 22b23j Yes 36.1 KK mass 1.8 Tev Tier (1,1), BAM)  tt) =1 1803.09678
for BSM phyvsics at T T w
SSM Z’ — 17 27 - - 36.1 |2 mass 2.42TeV 1709.07242
Leptophobic Z* — bb - 2b - 36.1 Z' mass 21 TeV 1805.09299
§ Leptophobic Z” — tt Teu 21b,21J/2) Yes 36.1 Z' mass 3.0 Tev r/m=1% 1804.10823
SSM W’ — (v leyu - Yes 139 [ W<mass 6.0 TeV CERN-EP-2019-100
e L SssMW -1y 17 - Yes 361 | W mass 3.7 TeV 1801.06992
° § HVT V' - WZ — qqqq model B O e, u 2J - 139 V' mass 3.6 TeV gv=3 ATLAS-CONF-2019-003
HVT V' - WH/ZH model B multi-channel 36.1 V' mass 2.93 TeV gv=3 1712.06518
LRSM Wg — tb multi-channel 36.1 | Wg mass 3.25 TeV 1807.10473
LRSM Wg — uNg 2u 1J - 80 Wg mass 5.0 TeV m(Ng) = 0.5TeV, g, = gr 1904.12679
e | Clagaq - 2j - 37.0 A 218TeV 1703.09127
] T IS 'I' q ocusses S | ilige 2en o 3% |a worew i, | vooeise
Cl tttt 2teu 21b21) Yes 36.1 A 2.57 TeV. |Cael = 4n 1811.02305
Axial-vector mediator (Dirac DM) Oepu 1-4j Yes 36.1 Mimed 1.55 TeV. 8¢=0.25, g,=1.0, m(x) = 1 GeV/ 1711.03301
=3 Colored scalar mediator (Dirac DM) 0 e, i 1-4j Yes 36.1 Mined 1.67 TeV 8=1.0, m(y) = 1 GeV 1711.03301
n r n 'I' Q Vv EFT (Dirac DM) Oeu 14,<1j Yes 32 M, 700 GeV mi(y) < 150 GeV 1608.02372
Scalar reson. ¢ — ty (DiracDM) 0-1e,u  1b,0-1J Yes 36.1 my 3.4Tev y =0.4,1=0.2, m(y) = 10 GeV 1812.09743
Scalar LQ 1% gen 12e >2j Yes 36.1 LQ mass 1.4 TeV =1 1902.00377
Q  ScalarLQ 2" gen 1.2pu >2j Yes  36.1 LQ mass 1.56 TeV B=1 1902.00377
'I' m n = Scalar LQ 3 gen 2r 2b - 361 |LQymass 1.03 TeV. BLQY — br) =1 1902.08103
’ Scalar LQ 3¢ gen 0-1epu 2b Yes 361 |LQjmass 970 GeV B(LQY — tr) =0 1902.08103
VLQTT — Ht/Zt/Wb+ X multi-channel 36.1 T mass 1.37 Tev SU(2) doublet 1808.02343
e VLQ BB - Wt/Zb+ X multi-channel 36.1 B mass 1.34 TeV SU(2) doublet 1808.02343
W I -I- U rU n - O -I- O VLQ Ts/3 T3l Tsjs — W+ X 2(SS)/23 e 21b,21] Yes 361 | Tgsmass 1.64 TeV B(Te3 = W)= 1, c(Tes W)= 1 1807.11883
VLQY — Wb+ X leu 21b 21 Yes 361 Y mass 1.85 TeV B(Y = Wh)=1, cr(Wh)=1 1812.07343
VLQ B = Hb + X Oeu,2y 21b 21 Yes 798 |Bmass 1.21 Tev Kkg=05 ATLAS-CONF-2018-024
VLQ QQ — WqWq Tepu 24j Yes  20.3 1509.04261
S e 'I'S Excited quark q° - qg - 2j - 139 |aummass 6.7 TeV only u” and o', A = m(q") ATLAS-CONF-2019-007
° _g Excited quark ¢* — qy 1y 1j - 36.7 q" mass. 5.3 TeV only u* and d", (q") 1709.10440
Excited quark b* — bg - 1b1j - 36.1 b* mass 2.6 TeV 1805.09299
E Excited lepton (* 3en - - 20.3 A=30TeV 1411.2921
Excited lepton v* 3eut - - 20.3 A=16TeV 1411.2921
Type Ill Seesaw Tepu 22j Yes  79.8 | N”mass 560 GeV ATLAS-CONF-2018-020
LRSM Majorana v 2u 2j - 36.1 Ng mass 3.2Tev m(Wg) = 4.1TeV, gL = gr 1809.11105
& Higgs triplet H** — (¢ 234eu(SS) - - 361 | HE mass 870 GeV. DY production 1710.00748
g Higgs triplet H** — (t Beput - - 20.3 DY production, B(H}* — (r) =1 1411.2921
Multi-charged particles - - - 36.1 multi-charged particle mass 1.22 TeV DY production, |g| = 5e 1812.03673
Magnetic monopoles - - - 34.4 monopole mass 2.37 TeV DY production, |g| = 1gp, spin 1/2 1905.10130
V5 =13 TeV V;=13TOV sl - PR | L " s aa ol " " PR
partialdata [ full data 10 1 10 Mass scale [TeV]

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

Alexander Oh, University of Manchester

Epiphany, 7-10 Jan. 2020
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S YATLAS Di-boson resonance
) Theory ) > [ - L© Data o

100.0% 4.2% 4.2%
80.0%
BR(VV)

Figure 1.1: Pictorial view of the Bridge Method. 60.0%
95.9% “BR(qa)
= Heavy Vector Tripleft 40.0% = BR(1)

arXiv:1402.4431v2 20.0%
m Effective Lagrangian with 0.0% 4%
additional fields V*0-. ot s oves
m Can tune mass, couplings to 140 l
fermions and bosons. o e o o o e o
® Two benchmark scenarios 100 ===
m A: weakly coupled extended §oo S===
gauge symmetry E o0 oA s vt
= B: sfrongly coupled minimal O BT =@=model A, GV=3 —
composite higgs model 20 T model B, GV=3 —
° ;) 1000 2000 3000 40'00 5000

MO [GeV]
Alexander Oh, University of Manchester Epiphany, 7-T0 Jan. 2020
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= “bulk” RS graviton with
warped exira dimension
Phys.Rev.D76:036006,2007
m Extension of KK graviton in RS

framework with SM particles
extending into the “bulk”.

m Couplings to light fermions
suppressed.

m gg fusion dominant production
channel.

® High BR of G* VV.

Alexander Oh, University of Manchester

Branching Ratio

ATLAS Di-boson resonance
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ATLAS Narrow di-boson resonances

EXPERIMENT

= Production and decay of heavy
resonances: X

m quark-antiquark annihilation
m gluon—gluon fusion
m Vector Boson Fusion

= Experimental signatures
m Semi-leptonic final state
= vvaq, Ivaaq, llgg

m Topologies:
m Boosted: V->J large-R jet

1

q a/q
m Resolved: V->jj small-R jets

= fully hadronic JJ V! &

Alexander Oh <<ctober 2019
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= Fully hadronic final
state.
m | ook for two large R jets,

consistent with

hadronically decaying
W or/.

m Sensitive to resonances
above about 1.4 TeV

>104'I""I""I"“I'"'I""I""I""I
F 403k ATLAS ¢ Data
5 s=13TeV, 139 /" = Fil
<~ 102k --- Fit + Bulk RS m=1.5 TeV
£ .- Fit + Bulk RS m=2.6 TeV
2 10
L
1
107
102 22 or WW SR
¥?2/DOF = 3.1/3

Significance

Alexanaer un

N
o
o
o
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Events / 5 GeV

10000

VV->]JJ resonances

arXiv:1906.08589

sqrt(s) = 13 TeV
L =139 fbo!

FS =JJ

<

~

\ =g
Boosted jets: Increasing transverse momentum

>

LI B

| ATLAS p ¢ Data
E=1 3 TeV,139 fo — Fit
| V+jets control region ---- Fit bkd.
—---W/Z+jets |
----W+jets

T

LA L R B B E B B B B B B B s s

----Z+jets

i Fited W/Z+jet events: 17112 £ 777 |

B e Srag=0.92£0.04 7
! 1Tr. ST PRI RS R
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m, [GeV]

m Bump hunt in di-jet
invariant mass spectrum.

October 2019
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5 VV->]JJ resonances
wn
2 SATLAS
E EXPERIMENT
S
=
© Model Signal Region Excluded mass range [TeV]
WWwW 1.3-2.9
WW+WZ 1.3-3.5
= Limits on HVT (spin-1) ww 1.3-3.1
Graviton models (spin-2) HVT model B, gy = 3 wZ 1.3-3.6
WW+WZ 1.3-3.8
= Competitive limits compored WW 1.3-1.6
to clombmo(’ncl)ln %f 3c’>fbI Y Bulk RS, k/Mp = 1 77 none
anailtysis on (dall cndnneils WW + ZZ 1.3-1.8
arXiv:1808.02380
IIILIIIIIIIIIIIIIIIIIII[llll]llll[lllll[g §1O4EI LIIIIIIIIIIIIII[IIII|IIII|IIII|I|IIII§
E Observed 95% CL upper limit E 5 E ATLA — Observed 95% CL upper limit E
103 Vs=13TeV, 139 07" ... Expected 95% CL upper limit 5 2 108 Vs=13TeV,139f0" 77 Expected 85% CL upper limit __|
E 3 = = -- -~ HVTmodelA g =1 =
2L VV — qqqq Bulk RS, ki, = 1 ] % L VV —qqqq HVT model B, g, =3 N
> F
- - om - -]
10 3 = 10 E
E .. = > - e 3
S ] 1 T ]
1 o 3 g 1g S
E 3 S = 3
107 E 107 S
- 1.3-1.8GevV @ C % 3 -1.3 l(3 81) GelV @1 CL I9’5%l N
—llIIlllllllllllllllllllllll 1|1||1|1||| —211111 SN N S S — — |
102952 55 3 55 4 45 5 10°"45 2 25 3 35 4 45 5

m(G,,) [TeV] m(V’) [TeV]
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ATLAS Di-jet

EXPERIMENT

mSearch for di-jet - ATLAS

EXPERIMENT

reSonances.

m Fyll Run-2 data-
set, 139fb-

m|nclusive di-jet
search and
dedicated di-b-jet
signature.

dijet event with m=9.5 TeV

Alexander Oh, University of Manchester Epiphany, 7-10 Jan. 2020
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ATLAS Di-jet

EXPERIMENT

= I[mproved b tagging:
b-jets identified with deep-learning
neural networks, operating point
ep,=77% (for ft events).

b-tagging efficiency SF

m Correction factors for g, (p;)
derived from data and MC.

[ ATLAS Simulation, Vs = 13 TeV _
B DL1r, Fixed cut 77% WP
[ ™ "y, _ _ i
N " DM mediator Z'(bb), = 1 b-tag |
B "'"lﬂ+ i
B © b*, =1 b-tag |
B e oo “'H'P 4+ DM mediator Z'(bb), 2 b-tag |
i oo i
T Pt )
__ m’¥+ OOOOOO __
n Secec -
5 Faa * - E
Or0-

. i o0 ——
B eppiiloje 'O'-o-_o"g'_-a:_
1 I | I l | | | | | | I I L1 1 1 I 1

1 1.5 2 2.5 3 3.5 4 4.5 5

m; [TeV]

arXiv:1910.08447 n

- ATLAS
- s=13TeV, 80.5 fb”
- DL1r, e, =77% Fixed Cut

—
N

—
—

—

o
©

IIIIIIIIIIIIIIIIIIIII

—+- Scale factor
98 __ Smoothed and extrapolated scale factor
Data-based uncertainty
0.7 [ Extrapollation uncertainty |
102 10°
p, [GeV]

mEvent tagging efficiency
mass and model
dependent.

mReduce dominant QCD
background by cutting on
rapidity separation of jefs.

Epiphany, 7-10 Jan. 2020
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ATLAS Di-jet =
EXPERIMENT £10°
S £ ATLAS . Data
'“:07 (s=13 TeV, 139 fb" —:ackg;our:dfftt |
. . 0 nclusive —— BumpHunter interval
= SM Di-jet mass spectrum described AN o am, = 4Ty
with parametric function and ° . ‘; o
validated with data-driven methods. 10° iy Pvalue=089
107
m For b-tagged jets CR are defined with “ it
inverted b-tag requirements. :

m Quantify significance of any access
with bump-hunter.

m. [TeVl

'E :] I L | L | L I LI I L I L I T I:

m N O excess D’:& - Exp. 95% CL upper limit for o, /m, =0%
) T ITTTTd —1 Obs. 95% CL upper limit for: _

= Theory m 10 . . :

fOU nd . o 1t —e— Observed 95% CL x Oy /My = 0% ]

o) 8 Tl e Expected 95% CL 3 < e Oy ; m, = 3°§o .

. . x r ; e 10 ] i —=— 0, /my =5% ]

m Set limits on <10k w20 4 ox o Im 7%

5 ‘ ©10°F o0, /my=10% =

BSM mOde|S & 102 E —— 0, / my, =15% ]
Gaussian _ - ]
; 107 8L .
signals 0 107¢ E
L q* inclusive C ]
1075 (5= 13 TeV, 139 fb” E I ]
oo TV 10 : - ATLAS -
10—52:"’4&'_)('37'8 10_45_ \/5:13TeV,139fb'1 E
m.. [TeV] - Gaussian signals, inclusive ]

q' 1 | | - | ) I T | L1 1 | | 111 1 I L1 1 | | 111 1 I 11

1 2 3 4 5 6 7

Alexander Oh, University of Manchester 20

m, [TeV]
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Di-jet

arXiv:1910.08447 n

m No excess found, set limits on BSM models.

Table 2: The lower limits on the masses of benchmark signals at 95% CL.

Lower limit on signal mass at 95% CL

Category Model Observed Expected
q" 6.7 TeV 6.4 TeV
QBH 9.4 TeV 9.4 TeV
Inclusive w’ 4.0 TeV 4.2 TeV
W 3.9 TeV 4.1 TeV
DM mediator Z’, g = 0.20 | 3.8 TeV 3.8 TeV
DM mediator Z’, g = 0.50 | 4.6 TeV 4.9 TeV
15 b* 3.2 TeV 3.1 TeV
DM mediator Z” gq = 0.20 | 2.8 TeV 2.8 TeV
b DM mediator Z’, gq = 0.25 | 2.9 TeV 3.0 TeV
SSM Z’, 2.7 TeV 2.7 TeV
graviton, k/Mpp, = 0.2 2.8 TeV 2.9 TeV

Alexander Oh, University of Manchester

Epiphany, 7-10 Jan. 2020
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m Search for resonances in
transverse mass mT () in
lepton (e, u) + MET
channel.

& full Run-2 data-set, 139fb-

m Acceptance between
/9% and 44% depending

on channel and W' mass.

® high pT muon selection
optimised.

m NO excess observed,
limits on W' models.

(*)
mr = \J2 pr EF' (1 - cos ¢y

Alexander Oh, University of Manchester

Phys. Rev. D 100 (2019) 052013
DOI: 10.1103/PhysRevD.100.052013
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= Limits on

® SSM model W' (6.0 TeV
observed, 5.8 TeV expected)

m Varying I'/m ratios (1% to 15%)
m Visible cross section above m;

threshold.
o
=
o) ' L I L B L B S
= “)E ATLAS imi ; '%
< g AlkAS e Expected limit 3 R
© i Is =13 TeV, 139 fb™ ] <
E W’ — ev selection " Expected £ 10 3 T
F 95% CL Exopced 4 2 . a
10 E my > myin xpecied=2o E °
10°2 “g — Observed limit E‘
10°E visible cross sec.
g e channel §
107 E
_5 : 1 1 1 1 l 1 1 1 1 l 1 1 1 1 l 1 1 1 1 l 1 1 1 1 l 1
107 1 2 3 4 5

mTin [TeV]

Alexander Oh, University of Manchester

m(W’) lower limit [TeV]

Decay Observed  Expected
W' — ev 6.0 5.7
W' — uv 5.1 5.1
W' — ly 6.0 5.8
10 L L L B LA B
ATLAS
/s = 13 TeV, 139 ! --- Expected limit

W — v
95% CL

Expected * 1o

Expected * 2¢

6(pp—W'—lv) [pb]

— Observed limit

— SSM

| I[IIIL|,| | IIIII]I| 1 III]III| L1l

107
€1 GOMbined
1 2 3 4 5 6 7
m(W’) [TeV]
10 E—r T T T I T T T T I T T T T I T T T T I T T T T I T T T T I T T T T
- ATLAS —— (W) / m(W) = 0.15
1k V§=13T6V,139fb'1 (W) / m(W’) = 0.10
Ey Wb ) —— T(W) / m(W) = 0.05
0 ;_ Observedollgnts\?\;, 95% CL FOW) / m(W’) = 0.02
- m, > 0.3 m(W) —— (W) / m(W’) = 0.01
ol
107 '/m
3 .
107 e,u combined
107 =
:l 1 1 1 | 1 1 1 1 I 1 1 1 1 I 1 1 1 1 | 1 1 1 Ij 1 1 1 1 I 1 1 1 1
0 1 2 3 4 5 6 7

20
m(W’) [TeV]
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mSeesaw mechanism to
explain heutrino masses,
models predict right-
handed heavy W'sx and
a heavy neutrino Nk.

m This search for
M (Wg)>>m(Ng).
m N boosted decay.

m Signature same isolated
lepton and fat-jet +
embedded lepton, same
flavour.

m Observable my,, (J.17.l5):

Alexander Oh, University of Manchester

Events / 100 GeV

Data / Pred

Heavy Neutrino search in
boosted topology

—
[ IS I )

o

Phys. Lett. B 798 (2019) 134942

{s=13 TeV, 80 fb
-e-Data
it i
W Z+jet(s) E
Single-t B
W W+jet(s) R
[ Diboson —=
I MC stat. unc. 3

7400 600 800 1000 1200 1400 1600 1800 2000
m*' [GeV]
Epiphany, 7-10 Jan. 2020

m(Wg) in
control region < 2TeV
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. =
N
I T SNSRI N SN SR S N M S S N e e e ey 1

/s =13 TeV, 80 fb"’

>\L
+— U 1 1
=
wn
s OATLAS  Heavy Neutrino search in
>£
=V EXPERIMENT
S5 boosted topol
55 OIONIS; OoPO0IogyY
82
Y
O %; 10° g > )
S . ) ) & 10° Muon channel
S b .o /s =13 TeV, 80 fb S ik -
94 CE 7 T, S 102
210t £
g 10 Slgn[E':;;Vl\lllN[.z;:‘\/Il}m'R q>-) 10 SignaI:MNR, MWR
L —300,3000 T e S
----400, 4000 107 E 400 4000 ;
10 & —e- Data 1072 —o—DatE,:l
102l Z+jeFS fit P Z+jets fit
— BG fit 10 E __Baii
10 ----BG uncertainties 10 £ ---- BG uncertainties
(O] 3 |
3 o
c C
(0] F ©
o % i 2
< "2 500 1000 1500 2000 2500 3000 3500 4000 4500 € 0 500 1000 1500 2000 2500
2 m*[GeV] @

m Event count in signal
region consistent with
background
expectation.

m Derive mass limits on
Np and Wp.

Alexander Oh, University of Manchester
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m*! ' 2GeV]

Electron Channel

Muon Channel

Signal (mw, = 3 TeV, mp;, = 150 GeV)
Signal (mw, = 3 TeV, mn, = 300 GeV)
Signal (mw, =4 TeV, my, = 400 GeV)
Expected background

Observed events

Significance

p-value

s’
66+—669
=07

8

240

0.0082

e
syt
7 -0.7

4
1.20
0.12

cpipnary, 7=1vV Jarl. LUsv
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m Derive mass limits on Np and Wh.

= m(W;) > 4.8 TeV (e- channel)
= m(W;) > 5.0 TeV (u- channel)

Phys. Lett. B 798 (2019) 134942

Heavy Neutrino search in
boosted topology

m Complementary results to previous analysis using resolved

jefts.

T [
. ATLAS
1500~ Vs=13TeV, 80 fb"

m, [GeV]

I Mucc>)nbchannelCL
I — S. 95%
1000~ ... Exp. 95% CL
- — Obs. resolved 95% CL
" mm Exp. 10 Band
lI%lxp. 20 B%nd
" [ 1Not covere
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mSearch for narrow
resonances in the
dilepton (electron or
muon) invariant mass
spectrum

m Signal models:

m generic Breit-Wigner
signals

w7’ (p, X, SSM), Heavy
Vector Triplet model

m Selection of two high p;
isolated leptons.

Alexander Oh, University of Manchester

arXiv:1903.06248

ATLAS

EXPERIMENT

Run Number: 336852, Event Number: 1440436043

Date: 2017-09-29 11:44:35 CEST

Mee = 4.06TeV

Epiphany, 7-10 Jan. 2020
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® [mprovements in lepton
reconstruction.

m Improved ECAL cell-clustering.

® |[D and muon tracking
alignment.

= Main background
Drell-Yan Z production.

m Background estimation with
fit, functional form
determined from template
fits.

m Dominant uncertainty:

m "spurious signal”/background
modelling.

m Electron ID, muon quality

Alexander Oh, University of Manchester
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m Better limits compared to
previous studies
m data-set increased 4 fold
m optfimization of lepton
reconstruction
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— Dijet
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PRD 96, 052004 (2017)
Dijet TLA, 29.3 fb
PRL 121 (2018) 0818016
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= Search for long-lived particles, p f
predicted by many BSM
models (eg. SUSY, hidden & f;,o< 3
sector, neutral naturalness) —_——c"
= Datase 33fb! at 13 TeV. s T
D _
= Topology: one s decay in ID, f
and one s decay in muon
spectrometer (MS). o 0B .
m s decay preferable to bb, cc 1t ¢ - ATLAS Simulation —+— m,, m_ = [200,50] GeV
= Use special reconstruction S o5l o material veto 1 v
methods, dedicated trigger LI P~ With materialveto Ma» M, = [400,50] Ge
chains. S o4 - 5 5 —mm, —[600 50] GeV-
= Sensitive for O(cm) < ct O(m). s ST Y ;rﬁ bl :
. & 03:_ :: :.+I | :v il' i%.J l'l:li '*-1 *I“l';H I':"uJ-: —j
= Main backgrounds: 2 SRRRERN B 1 LW B N Y .
= |D: material interactions T S R S | iﬁ’f*f-:‘_ ;]
.. I e A S T i @ TR o 3
= MS: Multi-jet, punch through * ';'; vy Y ot R . A
AL~ S © g H0 T S
SIS A o iD T O, o
i Hw iy 5 o % 1 il 3 Ty HE
Oﬂl L I R AT BRI S S I RS A
0 50 100 150 200 250 300

Long-lived particle decay R [mm]
Alexander Oh, University of Manchester Epiphany, 7-10 Jan. 2020
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m Background

estimated from
data with CR:
1.2+0.2 (staf) £ 0.3

(sys)

= Main signal
systematic from
displaced vertex
reco.

mObserve 1 event
passing all signal
criteria in data.

Alexander Oh, University of Manchester

Displaced jefs

arXiv:1911.12575

Epiphany, 7-10 Jan. 2020
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95% CL Upper Limiton o x B,, _, . [pb]

ATLAS

EXPERIMENT
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® Derive limifs on
(c BR) on various
signal masses.

® Orthogonal to MS
and ID only analyses.

— Obs.
== Exp. = 10

T T LI B B |
ATLAS (s =13 TeV

m,, = 200 GeV, m_ =25 GeV

— D [33.0fb™"]
— CR[10.8 fb']+MS2[36.1 fb']
—— ID+(CR+MS2)

107 1 10
s proper lifetime (ct) [m]

Alexander Oh, University of Manchester

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

arXiv:1911.12575

Displaced jefs

m Combination with
MS and ID only
analyses improves
limifts.

C T T =
- ATLAS T
10 Vs =13 TeV, 33.0 fb" 3
i3 3
1 I Observed e __
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C mg, m, = [200,25] GeV ]
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- Ll R R | . 1:

107 1 10
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Epiphany, 7-10 Jan. 2020
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EXPERIMENT

mSearch for long-lived dark photons
produced from the decay of a
Higgs boson or a heavy scalar
boson.

m Dataset 36fb! at 13 TeV.

m Decaying into displaced collimated
Standard Model fermions (leptons or
hadrons).

m mproved background rejection
makes fully hadronic channel
accessible.

Alexander Oh, University of Manchester

arXiv:1909.01246

ATLAS Collimated fermion jefts

Epiphany, 7-10 Jan. 2020
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m Data driven background
estimation with CR.

20
c2 WATLAS Collimated fermion jefts
'Eg EXPERIMENT
M
v
—}E“la . - I I T [TTTTTTTg T I T
m Dark Photon signature searched B o Ho2 sx ATLAS E
for in outer calorimeter/MS S b m=125Gev |
S oef m, = 400 MeV {s=13 TeV .
® muons: look for 2 close by muons g & _ FRVZ signal
in MS ol
C. --- cosmic dataset ]
m hadrons/electrons: look for jets 0'455 .
with large Had/EM ratio. *o
0.2
o.1f—“§
m Selection based on BDT on DP RPNy S
J.e_l_ COndidcﬂ‘e‘ -1 -08 -06 -04-02 0 02 04 06 08 1
) . uBDT
= muonic jet, main background
CosmiCS- g 2: r ATLAS ZZ% § 2:_ ATLAS Simulation | 2
. . . = 1 o= o . .1. o ; 1 ? S= © ) - [ 22
® hadronic jeft, main s fo 5=13 Tev 36.1 fb N z (=13 TeV 36.1 fb . 20
background multijet 2 g Moz o X m = 125Gev | 18
production. : N o HOPER e
: :

Alexander Oh, University of Manchester
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arXiv:1909.01246

Collimated fermion jets

mNO excess observed.
® Limifs on kinetic mixing

parameter ¢ vs dark photon
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Alexander Oh, University of Manchester
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ATLAS Summary

EXPERIMENT

m Discussed a few recent updates:
m VV->]JJresonances (arXiv:1906.08589)
m Di-jet resonances (arXiv:1910.08447)
= W' (arXiv:1906.05609)
m Heavy neutrino (arXiv:1904.12679)
m 7' (arXiv:1903.06248)
m Displaced jets (arXiv:1911.12575)
m Collimated fermion jets (arXiv:1909.01246)

= Many more results with different final states expected with the full
run-2 dataset.

m Run-3 increase centre-of-mass energy and luminosity.
m Exploit upgrades in detector and trigger capabilities!

m Awaiting the unexpected!

Alexander Oh, University of Manchester Epiphany, 7-10 Jan. 2020



