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LATLAS Introduction L LUND

A EXPERIMENT UNIVERSITY

Introduction from S.
Lowette and P. Fox

Jets + MET
- cut and count

Jets + more |ets
- resonance searches
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https://indico.cern.ch/event/572149/contributions/2447441/attachments/1446556/2228452/170420_Lowette_ALPS2017_DarkMatterLHC.pdf
https://indico.cern.ch/event/572149/contributions/2462863/attachments/1446561/2228461/DMcolliders.pdf
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e Hadronic + MET:

e jet+MET [ ]
* bb+MET [ATLAS-CONF-2016-086] 13fp-

XJTrEAAEST—CONF—Zm 6-0777" | 2015+2016
* mono-V | ™
* mono-H(bb) [ ™

* Resonance searches:
e Dijet [ | (+ Karishma)
3 *1 and 2 lepton channels

* Dijet TLA™ [ ] not covered here
e Dijet+ISR (j/y) [ATLAS-CONF-2016-070] “*see Hideki's talk
e di-b-jet [ATLAS-CONFE-2016-060, ]

“** Trigger Level Analysis
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https://journals.aps.org/prd/abstract/10.1103/PhysRevD.94.032005
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2016-086/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2017-020/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2016-077/
https://arxiv.org/ct?url=http%3A%2F%2Fdx.doi.org%2F10%252E1016%2Fj%252Ephysletb%252E2016%252E10%252E042&v=c83e457e
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2017-028/
https://indico.cern.ch/event/572149/contributions/2489227/attachments/1445986/2228308/alps2017_dijets_KSekhon.pdf
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2016-030/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2016-070/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2016-060/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2016-031/
https://indico.cern.ch/event/572149/contributions/2486767/attachments/1446733/2229083/okawa_monoV_monoH_ALPS2017.pdf
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Start point - mediator connecting quarks and dark matter
But what can we trigger on?
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mediator decays to dark matter - can't see...

no MET since y back-to-back
q X
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&J,!;@é Processes
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Solution 1: ISR -> jet + MET

9 X
MET from yy
recolling
........................ from ISR
M
q X
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Solution 2: 319 generation couplings -> tt / bb + MET

(especially interesting for (pseudo-)scalar mediators)

b /1

X MET from yyx
recolling
from bb/tt
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LATLAS Processes

’ 7 EXPERIMENT UNIVERSITY

mediator decays back to quarks -> Dijet (+TLA), di-b-jet

TLA = "Trigger Level Analysis”

g Q/b

single jet
trigger

(low-mass
M di-b requires
bb trigger)

g q/b
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Reach lower mass mediators: ISR -> dijet + ISR

q o
single jet
trigger (ISR)
M
o ®
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GATLAS - X4 MET: trigger and QCD ¢4 LUND

UNIVERSITY

------------ jet + MET bb/tt + MET
e [rigger on MET oo —
e Restrict MET (and p7) due to s |! " romoret -
trigger efficiency |
300} '.
. > |
Reject QCD: & . L
At R.Miss i |
e Ad(jet, p1™°) > 0.4 < k
* tighter pr cut/ b-tag / top tag
150}
: : T o aemsr s ek 150 - 5" — 11700
e Restrict jet multiplicity o | e R
10%0 160 1!|50 260 2!|50 3CI)O 3|50 400
Reject electroweak: veto leptons read JetpriGeY]
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LATLAS - Background rejection (40 LUND

UNIVERSITY

Specific cuts reject main backgrounds
ATLAS- CONF 2016-086

Example: bb+MET S 70F- ATLAS Prellmlna%  Data(is=13Tev)
2 FL,=1331" WHets .

: i = GOZ_SR s Single Top =
Main background Z(vv) + bb & _F Z+jets E
- others ]

o . . soF —— bb® (20,1) GeV (ox60) 1
Exploit difference in spin - — :
and mass of mediator vs Z N N E
20 -

well-separated bb pair (and  «f RN
from third jet if present) %2:3 T e S S (RO SRR
large b+-b2 p71 Imbalance & . W“\\\w\\\ \\‘\\\\%\\\
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2016-086/

LATLAS  Background estimation : LUND

A EXPERIMENT UNIVERSITY

* Estimate background shapes from MC

* Data-driven normalisation from simultaneous fits in control regions -
as close as possible to SRs while maintaining acceptable statistics

e Serves also to reduce uncertainties since CR selections similar to
SR -> statistical uncertainties often dominate

T T I T T T T I T T T T I T T T
e Data 2015

* Check background estimate in

5 ATLAS |
. . . S ~<<4 Standard Model
validation regions G 25000 o rev, 52 - )+ o
Selection: IM1 m Z(— I_I) + jets
20000 Py
- multijets + NCB
Example: jet+MET 5000

10000

Wuv CR used to constrain
dominant Zvv background 5000
since much better stats than
kinematically close Zuu CR

Data/SM

\
\
N
N
\
\.
\
N
N
N
\
N
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https://journals.aps.org/prd/abstract/10.1103/PhysRevD.94.032005

CATLAS

ef* Sig
SRS
/LY PN
X/Q 38 Nz
</ Y e\ 7
3 n e\«
< ) Z
s\ 5y /S
AN\ N

A EXPERIMENT

>d(b)Jet dijet+IS

e Jrigger on single et
e (For sim

e Kinematic thresholds define ra

* Reject QC
 Restrict

):
V¥ = 0.5(y1-y2)

Resonance” searches

(

olicity - no gain with dijet triggers)

‘== UNIVERSITY

* dijet search also has
angular analysis, as
Karishma described

nge of sensitivity

o fit to smoothly falling QCD background

13 /21
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S ATLAS Trigger limitations o LUND
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e Trigger turn-on IMposes pr |
requirement: 430/440 GeV for 10’
unprescaled trigger in 2016

— e TLAjets |
——— Offline jets selected by any single-jet trigger =
—— Offline jets selected by j110 single-jet trlgger

Ill|||
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e This equates to m;>1.1 (1.7) TeV
for [y*|<0.6 (1.2)

 smaller y* -> closer jets -> lower m;
for given pr ”

TLA 2015 plot -
lower thresholds

=  ATLAS Preliminary
L . : = |s=13TeV, 3.41b"
 Can set limits only a certain distance -

from the edge of the fit range

ly*l < 0.6

 Dijet and di-b-jet: take this as lower
bounad

©
(&)
TTTT
|

500 600 700 800 900 1000
m, [TeV]

TLA/Offline (j110)

e Dijet+ISR: high-pT ISR jet/y, low pr pair
from resonance

o Dijet TLA: record less information per event -> can record more events ->
lower threshold
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2016-030/

WAILAS  Background estimate

* 2 EXPERIMENT

 Dominated by QCD - fit to smooth
spectrum  f(z) = c1(1 — z)c2ze3+enz

+ Dijet+ISR, di-b, TLA: “global” fit: single £ ~-TLA 2015 4ms peimiy
fit spanning whole range 1 H ié)g%s;%”nﬂgrf:%terval
» Upper range of TLA had to be 10 =
restricted - 1in
"=3000 _
* Dijet: set of overlapping fits in smaller f / | s e
windows i

|
N

Significance

500 600 700 800 900 1000

« Small (%-level) uncertainties - jet energy m, [GeV]
scale for signal, pseudo-experiments on
background estimate
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2016-030/

WATILAS  Results - bb/tt + MET (2 LUND

-i EXPERIMENT UNIVERSITY

tt + ¢ production, ¢ — x x

ATLAS CONF 2016- 086 i ATLAS-CONF-2016-077
§ I: EXp +1 O I ATLAS Pre||m|nary I y = QObserved limit{g=3.5 (s=13 TeV, 13.3fb™
— JEps20 '

Expected 95% CI_\F ....... 13TeV ..... L ....... 1 33fb1
Observed 95% CL é -
Sca|ar RN

P N IR T L
910m—1GeV 5

Scalar mediator
P
ATLAS Preliminary &

(x) [GeV]

Crd L 111l
m
N
o
o

----- Expected limit, g=3.5 (x1 0y,)

o/o(g
5m
IIIIt

104 ............... 150

Limit on 9=9,=9

T T I|Illll L

HIHTWHHWTJ.

103 L ' o ....... ........ ....... ...... 100

(RARENITI
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I : 5 ||||||I | | ||||||I SR < SN ER— N '14/ |

1
111 |1' I 1 1 ol I 11 L1 L1 1 1
10 20 30 40 100 200 300 1000 50 100 150 200 250 300 350 400 450 500
m,, [GeV] m(¢p) [GeV]

50}, =

e tt+MET does not provide DM limits in
 Pseudoscalar limits in backup

e P Fox: 0~0g2=> 0(g=3.5) ~100(g=1.0)
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https://indico.cern.ch/event/572149/contributions/2462863/attachments/1446561/2228461/DMcolliders.pdf
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2016-086/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2016-077/

CATLAS

Results - bb resonances
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e di-b resonance search:

excludes leptophobic Z

at 1.5 TeV

e |low-mass di-b
resonance search:
excludes SSM Z
0.65-1.1 TeV

@  UNIVERSITY
1 ATLAS CONE-2016-060
'5' Frrrprrr T T T T | |||||||| | T T 1 T | T 1T T 1 |
& ' ATLASPreliminary is=13Tev, 133f" DR = bD)
X - 2 b-tag — - NLOSSM Z' 13.8%
< B ——— NLO Leptophobic Z 18.9%
X —e— Observed 95% CL
© 107"« Expected 95% CL —
I +10 =
Y WU | +20 n
1072 = E
10_3 1 1 1 | 1 1 1 1 | 1 1 1 1 1 1 1 |5 5
[TeV]
E‘ 10 E |||||||| | T 1T T 1 | T 1T T 1 | T 171 | T 1T T 1 | T 11 | |||||||| E
— - ATLAS Prellmlnary s=13TeV, 321" .
» i —— Observed 95% CL |
wo e Expected 95% CL
X 1= peeees t1c —
<>’§ = e +26 ]
© - e T —— ——— ~ :
_______________ T~ ~ — _
107 E
- Tt —]
|||||||| | L1 1 1 | L1 1 1 | L1 1 1 | L1 1 1 | L1 1 1 | L1 1 1 L1 1 1
105 650 700 750 800 850 900 950 1000 1 050 1100

m,,. [GeV]
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2016-060/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2016-031/

SAILAS - Results - dijet (+X) Z

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CombinedSummaryPlots/EXOTICS/index.html

’ UNIVERSITY

N g .
0.2 o ™t 95% CL upper limits

O . | | | | | | | | | | —]
—_ ATLAS Preliminary March 2017 Dijet+ISR (), 15.5 fb™ - —

0.35¢ s | Y gy ATLAS-CONF-2016-070 . MDM

s=13TeV;3.4-37.01b Dijet+ISR (jet), 15.5 fb - 10 ]e
Fluctuations 0.3 ATLAS-CONF-2016-070 ]
i ) ___ DijetTLA, 341 N
all within 20 ATLAS-CONF-2016-030 s
0.25F Dijet, 37.0 fo™ —
_ arXiv: 1703.09127 N

sunnm Expected
Observed

|
\

0.15

0.05

0.1

1000 2000 3000
m,. [GeV]

Nailve cross-section scaling 8TeV diet

suggests gq limit ~ data-14
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CombinedSummaryPlots/EXOTICS/index.html

WATLAS Results and Complementarity i) LUND
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DM Simplified Model Exclusions ATLAS Prellmlnary March 2017
1.2 N T e "] = Dijet
Vs =13 TeV,37.0 fb C m | m n‘t r-_t
arXiv:1703.09127 [hep-ex]
—| = Dijet 8 TeV O p e e a I y
i \s =8 TeV, 20.3 fb”
— Dijet TLA
] s =13 TeV, 3.4 fb”!

o gdronic+MET searches

—{ — Dijet + ISR

Vs=13TeV, 155fb"

ATLAS-CONF-2016-070 a n O e rS
— —MIiSS

Er 4y

Vs=13TeV, 36.4 b

CERN-EP-2017-044

o il O == gmiss ey ATLAS Exotics summary plots,
. B xial-vector mediator, Dirac DM ] T } . .
f 9.=025,9=0,g) =1 1 meeisies  following LHC DM Working Group

""" AII limits at 95 / CL

Gl 4 - SSS guidelines (arXiv:1703.05703)

2 B 5 3
Mediator Mass [TeV]

DM Mass [TeV]

R

DM Simplified Model Exclusions = ATLAS Preliminary March 2017
1 """'1'5""1""1""".9'"""""_Dijet
_ Dijet 8 TeV ¥s =8 TeV, 20.3 fb™'
Phys. Rev. D. 91 052007 (2015)
Dijet ¥s =13 TeV, 37.0 fb™
arXiv:1703.09127 [hep-ex]
Dijet TLA¥s = 13 TeV, 3.4 fo'!
ATLAS-CONF-2016-030

—— [miss
— Er+X
] ET™+y ¥s =13 TeV, 36.4 fb™!
CERN-EP-2017-044

DM Mass [TeV]

Interplay between
analyses strongly

dependent on |- (8] |
coupling choices ol E M7 essmssnmonson -

g_01g 001g =1

Dilepton

Vs =13 TeV, 36.1 fb™
ATLAS-CONF-2017-027

e
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CombinedSummaryPlots/EXOTICS/index.html
https://arxiv.org/abs/1703.05703

CATLAS

.31 EXPERIMENT

T — Dijet TLA
s 107% ArLAS cone aate Upp.er bounqlary
= —_  from light mediators
% 10 ~——Dijet 8 TeV
5. - f’gh‘;ssFI:\\II(iO; r(1:5200?’ (2015)
= 10 N
o == Dijet
& 10 Al
b ar u. 70 27 | ,pcx].
1074 TTET*+y ExMisst+jet v similar
fs =13 TeV. 364 0"
_41 CERN-EP-2017-044
10 PICO-60 C,F,
1 0_42 arXiv:1702.07666v1 [astro-ph.COJ
107
o Interplay between
Axial-vector mediator, Dirac DM
10 ooy o analyses strongly
1 0_46 ATL:l\S lir‘nils‘at 95°/<: (:‘,l‘.,ldirecl de‘tectic:n Ii:nit:s zil ??QiolCL d e p e n d e nt O n

| - s . .
DM Mass [GeV] coupling choices

Here: spin-dependent (proton) -
see backup for Sl and neutron
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e Large number of ways to search for dark matter coupling to
guarks at a hadron collider

e Two sets of strategies presented here:

* gQ -> mediator -> MET (+ something to trigger on)
- “cut and count”

* QQ -> mediator -> gqg (+ optional ISR)
- “fit to smooth background”

e Strong complementarity of results, overlap dependent on
model parameters

e Updated results from several searches, plus lots more 13 TeV
data, coming soon!
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Bonus slides follow from here
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WATLAS  Jet+MET signal regions

-

Selection criteria

Primary vertex

ET® > 250 GeV

Leading jet with pr > 250 GeV and |n| < 2.4

At most four jets with pr > 30 GeV and || < 2.8
Ad(jet, pr=°) > 0.4

Jet quality requirements

No identified muons with pr > 10 GeV or electrons with pr > 20 GeV

Inclusive signal region IM1 M2 M3 M4 M5 IM6 IM7
E'rlr‘\iss

> 250 > 300 > 350 >400 > 500 > 600 > 700
(GeV)
Exclusive signal region EM1 EM2 EM3 EM4 EMS EM6
ET* [250- [300- [350- [400- [500- [600-
(GeV) 300] 350] 400] 500] 600] 700]
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https://journals.aps.org/prd/abstract/10.1103/PhysRevD.94.032005

G ATLAS

Jet+MET control

&/ * S1g
<€L
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O5 sy

A EXPERIMENT

regions

UNIVERSITY

Background process

Method

Control sample

Z(— vv) + jets

MC and control samples in data

W(— ev) + jets
W(— 1v) + jets
W(— pv) + jets

Z[y* (= pTp) + jets

MC and control samples in data
MC and control samples in data
MC and control samples in data

MC and control samples in data

Wuv CR has
W(— uv) better stats to
W(= ev) constrain Zvy
W(— ev)
W(— pv)

Jet smearing
method: MET due

to fluctuations in

Z/y*(— 7777 ) +jets MC and control samples in data W(— ev)
Z/y*(— ete ) + jets MC only

tt, single top MC only

Diboson MC only

Multijets data driven

Noncollision data driven

jet response

Will Kalderon, Lund University
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ATLAS 4 LUND
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https://journals.aps.org/prd/abstract/10.1103/PhysRevD.94.032005

SATLAS Jet+MET SR plots

UNIVERSITY
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8 107 ATLAS ) o// Data 2015 S ATLAS ) /o/ Data 2015
o 54444 Standard Model Ll>J %4444 Standard Model
© 106 E-Vs=13TeV, 3.2 fb™ B Z(— vv) +jets 10" ==Vs=13TeV, 3.2fb" B Z(— vv) +jets =
2 . E Signal Region m_’ W))”_etts = Signal Region m_’ “))”_etts 3
10 miss, - — uv) +jets 6 miss, - — uv) +jets
q>> pT>250 GeV, ET >250 GeV B W(o ev) + jets 10 Eng>250 GeV, ET >250 GeV B (o ev) + jets EE
w 10* I Z(— ) +jets . — I Z(— ) +jets -
I Dibosons 10" = I Dibosons =
‘IO3 I f + single top E I it + single top E
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GAILAS  pbp+MET SRs & CRs

}

-

ATLAS-CONF-2016-086

Quantity SR CRZIb VRZ2b CRWIb VRWIb CRW2b VRLR
MNiepton (baseline) | 0 2 (SFOS) 2(SFOS) 1 1 1 0
Miepton (high-purity) | 0 2 (SFOS) 2 (SFOS) 1 1 1 0
A¢£1in >04 >04 > 0.4 > 0.4 > 04 > 0.4 > 0.4
Niess 2-3 2-3 2-3 2-3 2-3 2-3  2-3
Nbjets = =1 =2 = =1 = =

jet 1 pr [GeV] > 100 > 100 > 85 > 100 > 100 > 100 > 100
jet 2 pr [GeV] >20  >20 > 20 > 30 > 30 > 20 > 20
jet 3 pr [GeV] <60 <60 < 60 < 60 < 60 < 60 < 60
pr ! [GeV] >50 >S50 > 50 > 50 > 50 >50  >50
ET™ [GeV] > 150 <100 < 80 > 130 > 150 > 120 > 150
EXSST [GeV] - > 120 > 100 . - . :

AR i >28 >28 >2.8 >2.5 > 2.8 >28 <25
An(by, by) >05 - - - > 0.5 - > 0.5
Imb(b,, by) >05 - - - - - > 0.5
mi? . . . [30,100] [30,100] >30 -

mee - [75,105]  [80,100] - - - -
lepton 1 pr [GeV] - > 30 > 30 > 30 > 30 > 30 -
lepton 2 pr [GeV] - > 25 > 25 - - - -
Ag(b1, b) >22 >22 - [1,22] >22 >22 >22

_ pr(b1) — pr(by)
Imbibi,b) = 5> 05 gka pr(b1) > 3*pr(b2)

Will Kalderon, Lund University 27 /21  ATLAS DM Hadronic searches, 19.04.17


https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2016-086/

‘wATLAS bb+MET SR plots LUND

-i EXPERIMENT UNIVERSITY

ATLAS-CONF-2016-086

u) 40_ tttttttttttttttttttttttttttttttttttttttt - q- rrrrr rrrrrJjrrrr|yrrrr|yrrro|rrrrrrrrrp oo

N F Data(fs=13TeV) 4 o 70E Data (/s = 13 TeV) -

= 35__ATLAS Prel1|m|nar¥\ g taISVI 1 o 7o AT Prellmlnarx Total&/l .

<~ F L,=133fb \éVﬂtTts_r ] 3 60: L,=133 fb™ \éVﬂ?tST -

w s Single Top 1 £ 60 s Single Top =

£ 30 SR Z+jets 4 5 F SR Z+jets .

g it - soF- tt =

W 25 others o - others -

: — bb®d (20,1) GeV (6x60) 3 woF- —— bb® (20,1) GeV (6x60) -

20— —> — - —> -

3 E 30F- \ S r

15 - - - NN \ NN -

— - — NN \\ m

10 _ N 20 N RRRR -

S MERNNANN ‘\\\\\\\t\\\\\, . - NN NN RN -

5 :— — 10 :\;‘@:mm N\ \(—+——_

N NN ] = P e L ..,,...

22_.._. ........ ‘ \ s 2F P e s — — — — e g B m
2N \\ Nt \\\\ \ E 1;":‘57%%\\ \\\\\w\\x\\\\ N\

0 a i 0 SPEPEPEPE BPEPEPEr BEPET TS B SRR SRR P
01 02 03 04 05 06 07 08 09 1 0 0.5 1 1.5 2.5 3 3.5 4
imb(b_b,) AR .

Will Kalderon, Lund University 28 /21  ATLAS DM Hadronic searches, 19.04.17


https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2016-086/

CATLAS

% EXPERIMENT Y UNIVERSITY
ATLAS-CONF-2016-086

> & LA I S S S S B S S S S B B S B B S B B SN B B S u). vvvvvvvvvvvvvvvv LI N A LA B B N R > 50: LU R L S SN S S B IS S S AN S R A S B B
8 QO?ATLAS Preliminary . ?atal - © 60 ATLAS Prehmmary . _El?att;ll MC —_ 8 45: ATLAS Preliminary . ?att; MG -
z AW Tota - i s To . 3 . N To e
© 80 {5=13TeV; L, = 13317  wijets 8 [ s=13Tev;L, =1330" Wiems 1 o, Fs=13TeViL =133m"  pers
N 70E CRZ1b mm Single Top 2 50 CRW2b B Single Top % E N1b mm Single Top 3
w F Z+jets — Z+jets . o 35,\ N Z+jets -
£ 60F- t " t 4 2 RN t E
& E others \ others . w 30 others -
w 50 = ARRRN AR . 25 N F
oE. N - g _ 3
= . 20 N =
30 - : N =
: B 15 W =
20 E . 10 . \
10’;— N : : 5 \ \ : = ;
22::.:}1::},”{'”2: b e el = - 3 3 :
- = o - E—————} —
5 4 o B \ 5| L
8 T :&k&\\\\\\\}\\\\\\\\\#\\\\ R R \% % 1 AL % 1N\\\\\\\\\\m ﬁ\ NN \\\\ w
@] :,‘.1‘,L1AAA1.‘A1,..LAlll.‘Ll,‘.L ‘.: ()] . (o)
0 A Akl 0 A A A
fo0 120 140 160 180 200 220 & e 0 05 1 15 2 25 3 35 4 740 160 180 200 220 240
= [GeV] An(b_b,) ET™ [GeV]

Figure 2: Representative distributions for the three control regions of the analysis. All backgrounds are normalised
to the fit results. The dominant post-fit systematic uncertainties are included in the systematic band.
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GATLAS - Had +MET Uncertainties 47 LUND

UNIVERSITY

List for all hadronic + MET searches Example: tt+MET
e Statistical uncertainty on background estimate Dominant

* Detector effects:
e Jet and MET energy scale and resolution 10%
e Tagging efticiencies (where relevant) 0%
e [ epton selection etc in CRs

* Theoretical uncertainties: 20%
e Scales and generator choice in MC simulation

e Additional signal uncertainties
e |SR strength, cross-section

 Many of these cancel to some degree thanks to
closeness of SR and CR
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1 ATLAS-CONF-2016-060
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LAITLAS  Resonance uncertainties (47 LUND

* 7 EXPERIMENT UNIVERSITY

 Background uncertainties are purely from the fit:
* Function choice and parameter uncertainty

* Evaluated with pseudo-experiments: take nominal
background estimate, Poisson fluctuate, refit; take
RMS of new estimates

e Detector and theory systematics only relevant for
signal simulation. Dominant:
e Jet energy scale and resolution
* Dp-tagging efficiencies (for di-b)
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