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Ermiss + h(bb): selection
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Etmiss + h(bb): selection
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Ermiss + h(bb): background estimate
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Ermiss + h(bb): background estimate
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Alternative: dark matter? What dark matter?

. “\f there is a mediator
that couples to
7 quarks and DM...
t-channel
g X
’ s-channel
. I ... thenin
addition to DM we should

7’ look for the mediator

g q/l

v

Resonance searches
Heavy resonances, Jennifer Ngadiuba, Tuesday am

CMS hadronic resonances, David Yu, Tuesday pm

Lepton resonances, Noam Tal Hod, this session
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https://indico.cern.ch/event/687651/contributions/3400606/
https://indico.cern.ch/event/687651/contributions/3426385/
https://indico.cern.ch/event/687651/contributions/3426612/
https://indico.cern.ch/event/806526/

Alternative: dark matter? What dark matter?

9 f there is a mediator
that couples to
v quarks and DM...
t-channel
q X
’ s-channel
q/l |
. ... then In
addition to DM we should
7’ look for the mediator
9 g/ Trigger limits this to mediators
with masses > 1 TeV (if
leptophobic)
q/9 q/gly . |
y VS Jet: lower pr trigger,
L easier combinatorics,
7 lower cross-section
q q ((XS VS aEM)
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https://indico.cern.ch/event/806526/

Resonance searches summary

o 1

© [T ATLAS
| 1/m,=0.15
O 5 _F/mz.=0.1
| I/m.=0.07
04+ ~
Resolved

—dijet + ISR (y)

0.3 et + I
ISR pushes to (Prefimnary)

lower masses, 0.2p
nys . / " .
lower sensitivity —1>\ .

— ¢ N

KA Resolved
thanks to N \/J dijet + ISR (j)
Prelimi
acceptance loss 0.1 — Boosted (Preliminary)
B dijet + ISR

0.05
0.04 -

Axial vector mediator
Dirac DM

m, = 10 TeV, gX =1.0
4

I I LI I LI IIIII|IIIIIIIII|IIIIIIIII|II
’

Vs =13 TeV, 3.6-37.0fb™"

Dijet TLA, ly?,l < 0.6

| !
003100 7 200
DM set
kinematically
Inaccessible

1000 2000 .
/ m,. [GeV

Trigger-Level
Analysis records
more data for higher

sensitivity than ISR

95% CL upper limits
Observed
- - = Expected

Dijet 8 TeV

20.3fb~"
Phys. Rev. D 91, 052007 (2015)

—— Boosted dijet + ISR

36.1 1"
arXiv: 1801.08769

—— Resolved dijet + ISR (y)

Preliminary, 15.5 fb ™"
ATLAS-CONF-2016-070

—— Resolved dijet + ISR (j)

Preliminary, 15.5 fb™"
ATLAS-CONF-2016-070

—— Dibjet

243&36.1fb"
Phys. Rev. D 98 (2018) 032016

—— Dijet TLA

3.6&29.7f"
Phys. Rev. Lett. 121 (2018) 081801

— tt resonances

36.1 fb"
Eur. Phys. J. C 78 (2018) 565

Dijet
37.0fb"
Phys. Rev. D 96, 052004 (2017)

Dijet angular

370"
Phys. Rev. D 96, 052004 (2017)
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Trigger limitations
Main physics
° @ stream
D ¢ ) ¢ D
jet triggered
SURTONT , detector J100 1420 offline
Limitations: J
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Trigger limitations

Main physics
° @ stream
Of which single
jet triggered

T detector J100 1420 offline
Limitations:
readout storage

> | T T T T >.‘ 1_2 | T T T | T T T | T T T | T T T | T T T |
% 1= MQWMW““' % . ATLAS Preliminary \Data 2017 and 2018, \s =13 TeV |
S - ® ® ﬁ . O 1= ‘BERBERE,
= B 5 S ]S l = - Offline selection: .e -
W 0.8 QQ ® hd Jze(;[g 16 g - et i <2.8 - . ' ’
L @ - . —
- . ® . 8 + g 08 ; ¢ Jet trigger
0.6— \ 4 . ] = B g ]
- o . © ATLAS Preliminary - S o6 2017+18 4
o -¢:Data2016 i > - o) .
04— @ g o ©:Data2015 7 P - o -
L ° o m l<28 i L 0.4 m  HLT: E;>420GeV, Inl <3.2 —
B ° © o ©e L. J20 ] B Q ® 2017, calorimeter only calibration |
0.2 B - ° oe L1_J50 ] = m 2017, calibration including tracks -
Fe g © 0 ce L1.J75 . 0.2~ ¢ 3 O 2018, calorimeter only calibration ™|
~ e ® ) 88 oe L1.J100 . - S g O 2018, calibration including tracks
B — | | , , , , | , , , , | , | b | | | | | | | | | | | | | | | |
0 50 0 150 200 250 9380 400 420 440 460 480
Offline central jet p_ [GeV] Leading offline jet p_[GeV]
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https://twiki.cern.ch/twiki/bin/view/AtlasPublic/JetTriggerPublicResults#Jet_Trigger_Efficiency_Plots_201
https://twiki.cern.ch/twiki/bin/view/AtlasPublic/JetTriggerPublicResults#Jet_Trigger_Efficiency_Plots_201
https://twiki.cern.ch/twiki/bin/view/AtlasPublic/JetTriggerPublicResults#Jet_Trigger_Efficiency_Plots_201
https://twiki.cern.ch/twiki/bin/view/AtlasPublic/JetTriggerPublicResults#Jet_Trigger_Efficiency_Plots_201

Opportunity

e Now with L1 and HLT turnons on the same x axis scale

* Every event in the green shaded region (~200 - 440 GeV) has full HLT jet
reconstruction, but is thrown away because we don't have space to store
the full event

e |dea also used (and pioneered) by LHCb and CMS: record partial events

Jet tnoaer 2015+16 Jet trlqaer 201 7+18
> I I I | T T T T > 12| | | | |
% 1__ 4 ng‘“”“““’fl % S Pehmmay . B - ot |
S - s 1 ¢ T
o= ° £ L (ffine selection: ! : .
Ll 0.8 B S ] 9 - el <28 E

5 _
- . ] g e ; )
0.6/ o N = ; '
- e ° © ATLAS Preliminary - £ 0L )

B © e -¢:Data?2016 . | ¢
04 @ o o ©O:Data2015 N i ; _
s e ° <28 8 g 04 1 HEES@Ghh<2 -
- e o O L1920 ] [ {0 2017 coorneterony cabvaon
0.2 ° g o oe L1_J50 ] - 0 2017, calbrafion including racks 1
- 8 O o° ce L1.J75 - 0'2__ QE.] 0 2018, caormeterony caltraon
T e o . 8’0 oe L1_J100 B i ﬂ 0 2018, ca||bra|onincludingtracks ]
] | ] ] ] ] | ] ] ] ] | ] ; ' n |i } | L1 1 |
i N [0V R T-Te 500 250 300 TR AT TR
Offline central jet P, [GeV] Leading offine jef P [GeV]
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https://twiki.cern.ch/twiki/bin/view/AtlasPublic/JetTriggerPublicResults#Jet_Trigger_Efficiency_Plots_201
https://twiki.cern.ch/twiki/bin/view/AtlasPublic/JetTriggerPublicResults#Jet_Trigger_Efficiency_Plots_201

“Trigger-Level Analy3|s”

e Store only HLT jet 4-
vectors and some
summary info

-> tiny event size
(0.5% of full size)

* Allows all events
passing unprescaled

L1 J100 to be
recorded to disk

* \ery large event rate,
tiny bandwidth impact

* Huge event rates just
for dijet resonance
search :-)

— 10000 ‘

T ATLAS Tr|gger Operat|on - - HLT Output Rate Main Physics

v HLT Stream Rates (with overlaps) Calibration WEm Express

&3 8000} pp Data August 2017, vs=13 TeV _— Tr|ggerl Level Analysis = Othelr P.hy5|csf
B-physics and LS mmm Monitoring

S

©

)

5 6000 A= -V

wn v s "\J Vs —_——

5

I

4000

w [rigger-Level Analysis

0

02:25 02:45
Time [h:m]

Trigger ooeratlons 201 7

ATLAS Trlgger Operatlon
HLT Stream Bandwidths
" pp Data August 2017, vs=13 TeV

00:25 00:45 01:05 01:25 01:45 02:05

w
o

Main Physics
Bl Express

== HLT Output Rate
Calibration

N
Ul

B Trigger Level Analysis mmm Other Physics |
B-physics and LS

HLT Output Bandwidth [GB/s]

2.0

1.5}

10| Main physics

0.5

005625 00:45 01:05 01:25 01:45 02:05 02:25 02:45
Time [h:m]
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https://twiki.cern.ch/twiki/bin/view/AtlasPublic/TriggerOperationPublicResults#Trigger_Operations_plots_from_Tr

New analyses: add b-tagging

o |

0.5

0.4

0.3
0.2

0.1

0.05
0.04

0.03

| 1/m,=0.15
| T'/m >=0.1
I'/m,=0.07

-,

Axial vector mediator
Dirac DM
. m, = 10 TeV, gX= 1.0

_I | |
| ATLAS + overlay

- -

compound trigger
single y trigger

ly3,l <0.3

Vs =13 TeV, 3.6-80.5fb™" 7

-----

I !
100 200

1000 2000

my.

[GeV

95% CL upper limits
Observed
- -- Expected

Dijet 8 TeV
20.3fb"
Phys. Rev. D 91, 052007 (2015)

—— Boosted dijet + ISR
36.11f"
Phys. Lett. B 788 (2019) 316

— Boosted di-b-jet + ISRNE@W

80.5fb"

ATLAS-CONF-2018-052 1

Eseg.olved dijet + ISF‘%Q fb )
results

ATLAS-CONF-2016-070

Dijet + ISR (y), no b-tag
79.8876.6 b
arXiv: 1901.10917

Dijet + ISR (y), b-tagged
79.8876.61b '
arXiv: 1901.10917

Reffolved dijet + ISR (j)
15.5
ATLAS-CONF-2016-070

Dibjet
243&36.1fb"
Phys. Rev. D 98 (2018) 032016

Dijet TLA
3.68&29.7fb"
Phys. Rev. Lett. 121 (2018) 081801

— g resonances
Eur. Phys. J. C 78 (2018) 565

Dijet
37.0fb"
Phys. Rev. D 96, 052004 (2017)

Dijet angular
37.0fb"
Phys. Rev. D 96, 052004 (2017)

* Interesting interplay between b-tagged and inclusive across mass
range: dependent on b-tagging performance across pr range (backup)

e S *=1¢p2/6: B *= g2

—> S/sqrt(B) *= ep2/ 6 €iight

19 /24



Complementarlty between DM searches

p S
=
h
q

L >

m, [TeV]

1.4

1.2

0.8
0.6

0.4 .‘
alu

(/rb
v { ~§ ~Q,.7./.’a,./.f
| V4

0.2

V//V//]
e,

05 1 15

o

mono-X and resonance searches
complement each other in s-
channel mediator models

= Dijet

Vs =13 TeV, 37.0 fb™
PRD 96, 052004 (2017)

— Dijet TLA

Vs =13 TeV, 29.3 fb™
PRL 121 (2018) 0818016

Dijet + ISR

Vs =13 TeV, 15.5 fb™
Preliminary ATLAS-CONF-2016-070
= tt resonance

Vs =13 TeV, 36.1 fb™
EPJC 78 (2018) 565

= Dibjet
Vs =13 TeV, 36.1 fb™
PRD 98 (2018) 032016
T EM4jet
Vs =13 TeV, 36.1 fb™

JHEP .1801 (2018) 126

— EmISS‘FY
Vs =13 TeV, 36.1 fb™
Eur. Phys. J. C 77 (2017) 393

= EM4 (1))
Vs =13 TeV, 36.1 b

PLB 7.76 (2017) 318
- mISS 1
E; +V(qq)
Vs =13 TeV, 36.1 fb™

JHEP 10 (2018) 180

.
.
.
.
‘\
* S
.
-
-~
.
|||||||||||||||||||||||T\

ediator, Dirac DM
0, gx =1

N
N
6)
w
w
6))

m, [TeV]
Caveats:
- plot doesn’t include merged dijet+ISR
or latest dijet / resolved dijet+ISR 20 / 24



1.6

Complementarity

= L/ DL L L | LR L
2 B S /
e L S ...' / -
£ 1.4 S Sy —
N / _
E , i
1.2 — / -
N / i
B ) i
1_ —
0.8 7
0.6 ]
0.4 -
B 8 ) Axial-vector mediator, Dirac DM i
0.2/2 g9,=0.1,9=01,g = -
S All limits at 95% CL ]

,(I T RS H S S S EE N
0 0.5 1 1.5 2 2.5 3 3.5
mz. [TeV]

Ojimit! Ossm

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

2 3 4 5
m,, [TeV]

] IIIIIII| ] IIIIIII| ] IIIIIII| ] IIIIIII| T AN |

107°

[y
(0))

between DM searches

B Di|ept0n 1_6_ T T LI N L B S B B B B B l/ LN LI LA A | 72 R R B IR B L B R | :",1 LI ]
s
s =13 TeV, 36.1 fb” B / V .
JHEP 10 (2017) 182 - ATLAS / d i
14— ;7 —
. — s
== Dijet | - , P d
Dijet ¥5 = 13 TeV, 37.0 b - @43’4' v -
PRD 96, 052004 (2017) 1.2+ Z s —
Dijet TLA Y5 = 13 TeV, 29.3 fb”! I _,_M NZd N
PRL 121 (2018) 0818016 B Q, o ,/07 T
L &7 -
1 J o ~
| . e‘\\()/ -
miss - v a
Er T +X (@/
ET™4y Y5 = 13 TeV, 36.1 fb” 0.8 B - \(\6‘/ N
Eur. Phys. J. C 77 (2017) 393 i / «/ ]
ET™*+jet ¥ = 13 TeV, 36.1 fb! | s i
JHEP 1801 (2018) 126 L y 7 -
0.6 _
- | < _
L | o _
—

- o —
04+ |2 _
- O —
0.2 - Vector mediator, Dirac DM 5
=L gq=0.1,gl=0.01,gx=1 i
: All limits at 95% CL ]

e A R B B
0 2 2.5 3 3.5
mz, [TeV]

* \Very model-dependent, rich parameter
space of g,g, ¥ couplings

e Breadth of searches cover the various
model scenarios

* Preview of Noam’s talk: new dilepton
resonance result (not in summary plots)
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Other models

2000|||| miss L DL LA L BELENLEL A I L L T -
H o4 ==E7+Z(Il) =ttt
/m, > 20% - .
Z'?_.’-LAS 7 AL d Fm> ............. 1  PLB776(2017) 318 % ' . s “_‘I_T’;/AS oo JHEP 09 (2017) 088
1800} ¥5=13 TeV, 36.1 1o SHDMea. Dirsc DM © s=13TeV,36.1fb 1
Limits at 95% CL | Limits at 95% CL
1600} ~ — Observed M =10GeV. g, =1 3 pmes, o6 e =ErsZ()
i " Expected S =0.351anf =1 3 bR 119 (2017) 181804 " Expected {  PLB776(2017) 318
my=m,=m,. -
1400 AT T TR — s 2HDM+a, Dirac DM
] i YR =10GeV,g =1 i —
| =E7*+h(yy) T %= —E7"™*+h(bb)
1  PRD 96 (2017) 112004 ' mA = my = m,, =600 GeV PRL 119 (2017) 181804
] L sind = 0.35
1 —Er*+2(qq) P | =Er=+hiyy)
- JHEP 10 (2018) 180 Lo tanf =1 PRD 96 (2017) 112004
__ / ]
1 =h(inv) ys=7,8 Tev;4.7,20.3 b g ! i _E_r[r_ﬂss Hf
JHEP 11 (2015) 206, LT e e EPJC 78 (2018) 18
----- B JHEP 06 (2018) 108
I/m,>20%
o i A, =—h(inv) ys=7,8 Tev;4.7,20.3 "
400 100 150 200 250 300 350 400 450 500 550 JHEP 11 (2015) 208,
m, [GeV]

« 2HDM+a: many experimental signatures with non-trivial interplay

* Higgs -> invisible (Higgs portal): see Andres’ talk yesterday
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Direct detect

o, (x-nucleon) [cm?]

-37
10 T ——— T ——— T ——— g—Dijet

_38 Dijet {s = 13 TeV, 37.0 fo™!
10 E PRD 96, 052004 (2017)

Dijet TLA fs = 13 TeV, 29.3 b
PRL 121 (2018) 0818016

Dijet + ISR 5 = 13 TeV, 15.5 b
\tt resonance Preliminary ATLAS-CONF-2016-070

—tt resonance
¥s=13TeV, 36.1 fb!
EPJC 78 (2018) 565

B8 Dibjet
¥s=13TeV, 36.1 b
PRD 98 (2018) 032016

TTED+X

ET*+y s =13 TeV, 36.1 fo

Eur. Phys. J. C 77 (2017) 393
E7**+jet fs = 13 TeV, 36.1 fb”'
JHEP 1801 (2018) 126

ET**+Z(ll) ¥s = 13 TeV, 36.1 fb”!
PLB 776 (2017) 318

ET**+V(had) fs = 13 TeV, 36.1 fb'
JHEP 10 (2018) 180

— CRESST Il

arXiv:1711.07692

107* XENON1T

Vector mediator, Dirac DM ;Ximi:s;sez
_ | n
10 47 gq =0.25, gl =0, gX =1 PR?117,?21303 (2016)

ATLAS limits at 95% CL, direct detection limits at 90% CL = DarkSide-50
PR R B SR A | ' PR R S R S A | ' PR R R

1 arXiv:1802.06994

107

100

10 et

1074 DarkSide-50

p
107

107
X
1 0‘45 pand2

IIIII|_|,|,| IIIII|_|,|,| IIIII|_|,|,| 1Ll

T IIII|T|'| IIIII|T|'| TTTIT

107* ' -
1 1 O 1 02 1 03 IF'_RL31)1(8, 021303 (2017)

mX [GeV] Phys. Rev. Lett. 116, 161302 (2016)

IoN an

o, (x-proton) [cm?]

107%
107%
107%
107
107"
107%
107%
107
107

107*

| RN

1 IIIII|_|_|

ETs4X

] ||||||,|,|

] |||||,|1|

] ||||||,|,|

||

. |
Dilepton -
Axial-vector mediator, Dirac DM
E_gq=0.1,gl=0.1,gx=1 E
L ATLAS limits at 95% CL, direct detection limits at 90% CL N
' ' R R | ' ' R T | ' ' TR R |

1 10 102 10°

m, [GeV]

* Also complementarity with direct detection

d collider searches

= Dilepton

fs =13 TeV, 36.1 fb"!
JHEP 10 (2017) 182

&= Dijet
Dijet ¥s = 13 TeV, 37.0 fo'

PRD 96, 052004 (2017)
Dijet TLA¥S = 13 TeV, 29.3 fb™!

PRL 121 (2018) 0818016
= miss
Er T +X
ET+y Vs = 13 TeV, 36.1 1!
Eur. Phys. J. C 77 (2017) 393

ET*"+jet Vs = 13 TeV, 36.1 fo

JHEP 1801 (2018) 126

PICO-60 C,F,

PRL 118, 251301 (2017)

 Again, reach of different approaches depends on model and

assumptions

e (Caveat: direct detection limits 90% CL, collider 95%
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Conclusions

Broad set of approaches to searching for Dark Matter with ATLAS,
summarised in recent paper

Several recent results, more to come with full ~140fb-1 dataset

Benefitting from improved trigger and performance of ATLAS
detector as well as larger dataset

Outlook bright for run 3: extensive new trigger hardware and
software will expand scope of what is possible, coupled with new
and maturing analysis technigues and more signatures
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ISR Jet vs Photon

107"

1072

Acceptance, acc. x efficiency (Z' — large-R jet + y/jet)

ATLAS Simulation
Vs =13 TeV

T T T TT1T1TO
| L 1 1 111T]

—— Jet channel
—— Photon channel
Acceptance
== Acc. x eff.

X

—_
Q
i

-
- o

o (pp_>Z —qq) x A [pb]
o

1072

1073

100 120 140 160 180 200 220

m,, [GeV]
:l T | T 1T 1 | T T 1 T 1T 1 | T T | T T 1 | T 1T 1 | T l:
- ATLAS ... Z (9,=0.5) .
B _ .1 == Observed 95% CL Iimit:

([s=13TeV,36.1 1" Expected 95% CL limit

= Photon channel Expected limit t1 0 S
- Expected limit +2 ¢
|1 | 11 | 11 | 11 | L1 1 | 11 | 11 | |1

100 120 140 160 180 200 220
m,. [GeV]

mz =160 GeV mz =220 GeV
ISR jet (ISR 7) selection criterion ISR jet € [To] ISRy € [%] ISR jete [%] ISRy € [%]
p% > 450 (200) GeV 0.22 5.8 0.17 1.1
pPPT > 1.5 0.11 2.4 0.07 0.4
pITSR > 420 (155) GeV 0.09 2.4 0.06 0.4
TZDIDT <0.5 0.07 1.3 0.04 0.3

e Jet: lower acceptance due to higher threshola
e Single jet: Er > 420 GeV (~30 Hz)

e Single photon: Er > 140 GeV (~40 Hz)

« Higher XS thanks to as

—h
o
o

T 11111y

—_
o

—

o (pp =~ Z'— qq) x A [pb]

107"

1072

ATLAS ... Z (g =0.5)

_ .1 = Observed 95% CL limit
jgt_ :]3 Te\l/’ 86.11b" Expected 95% CL limit
et channe

Expected limit +1 o
Expected limit +2 ¢

| L 111117

100 120 140 160 180 200 220
m,. [GeV]

(Rates from ATL-
DAQ-PUB-2018-002)
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https://cds.cern.ch/record/2625986
https://cds.cern.ch/record/2625986

ISR Jet vs Photon

D_O.7 [ T 1 T 1 T 1 T 1 T 1 T 1 [
') - | | | | | | -
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e Photon ch. expected limit -
0.1— —
O _I | | 1 1 | I | | 1 1 | | 1 1 | | 1 1 | 1 1 | | L]
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ISR Jet vs Photon: combinatorics

>‘ Boosted dijet: easy to group into (ISR, resonance)

Resolved: take lead jet as ISR, next two as

= \ resonance?

Breaks down for heavier Z’; which to choose?
Smear signal peak

T e

28 | 24



D

jet +

.E 107 E— T T T T T T T T T T T I—E
9 = ATLAS 3
@6 Vs=13TeV N
[ 10 = E
Q ~ Flavour inclusive =
L EIDDDDD _
100 "Pang =
10 f_ —e— Data, 79.8 fb™, single-photon trigger o _f
? —e— Data, 76.6 fb", combined trigger I I;i -
1=_ ] ] ] ] ] ] 11 | ] ] I-J|] | ﬂ*m FL
200 300 400 1000 2000 3000
m, [GeV]
O 0.008
> extracted from HEPdata record
' 0.007 - ® 9
%0006—‘0".‘ o o
c o
= 0.005 J.‘..o
S 0.004 - o ® °
o o 0% ¢
L
=~ 0.003 - o ®
n
O 0.002 A o
O
)
& 0.001 -
™ 0.000 1— . . . . .
200 400 600 800 1000 1200
mj; [ GeV

ISR: b-tagging
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b-tagging accepts 0.3-0.7% of
background
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https://www.hepdata.net/record/ins1717700?version=1

Dijet + ISR: b-tagging
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b-tagging accepts 15-17% of
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Change in sWB
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TLA payoff
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Background estimation
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TLA: rest of run 2
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TLA: rest of run 2

TLA Is not a license to pHnAt
menrey write out everything

ATLAS Trigger Operation === Inst. lumi

| L1 trigger rates (Trigger-Level Analysis) — Ll rate 25
pp data, September 2018, vs=13 TeV s 100 14
J50 DETA20-)50]

L1 rate [kHZ]
=
o
o

J50 120
s 40

Most significant limitation is the
total L1 rate

=
(92

Instantaneous luminosity [10%* cm=2s7"]

=
o

However, this falls significantly ol
over a fill as instantaneous — .

10:00 12:00 14:00 16:00 18:00 20:00

uminosity decreases | | Time [him)
Trigger operations 2018

o
Ul

_imited scope for utilisation by
other triggers, since they remain
bound by the total bandwidth
averaged over the fill

Can be used for extra TLA
triggers (increase random
accept rate of lower-threshold
L1 triggers and write them out)

42 | 24


https://twiki.cern.ch/twiki/bin/view/AtlasPublic/TriggerOperationPublicResults#Trigger_rates_and_bandwidth_for

TLA: rest of run 2
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arxiv: 1801.08768, EXOT-2017-01

Use substructure 721 to distinguish 2-

subjet signal from single-subjet QCD
background

 Use “designed decorrelated tagger”
method to decorrelate from jet
mass

Main background QCD

* Data-driven method for background
estimation based on inverted 7»4PPT

e Method validated on W/Z peak

 Separate signal region for each
mass point

44 | 24


https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/EXOT-2017-01/

Prospects, merged dijet + ISR
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Jet Constituent Type

Jq limit scales as datal/4 => 37 to 120 fb-1 = factor 1.3

New trigger strategies for large-R, including substructure information
in the trigger (2017 has mass, run 3 will have more) -> much more data

Optimised grooming methods ATL-PHYS-PUB-2017-020 -> better S/B

Also improvements in jet substructure resolution thanks to track
information in jet reconstruction inputs ATL-PHYS-PUB-2017-015
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