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The ATLAS Detector

Muon Detectors Tile Calorimeter Liquid Argon Calorimeter

7000tons.
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Divergences: Physical origin in QCD dynamics

ete™ collisions give QCD final
state without initial-state/beam
contamination and are useful for
many QCD studies
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Divergences: Physical origin in QCD dynamics

q propagator: Nm — 0

kl-k3—>0$(k51+k3)2—>0

ks —0  Infrared
divergences

We have divergences when: .
#1353 — 0  Collinear

a parton emits a soft gluon divergences

an outgoing parton splits into
two collinear partons
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Jet: bunch of collimated particles — arbitrary concept
As a consequence of the collinear divergence, in final states traces
of original partons are visible as collimated bunches of energetic
hadrons: QCD branchings are most likely collinear
A particularly challenging class of jet production refers to the study
of events with more than two jets in the final state, so-called

2-Jets event

How many jets do you see?

S )
'
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Jet: bunch of collimated particles — arbitrary concept
As a consequence of the collinear divergence, in final states traces
of original partons are visible as collimated bunches of energetic
hadrons: QCD branchings are most likely collinear
A particularly challenging class of jet production refers to the study
of events with more than two jets in the final state, so-called

2-Jets event what we would expect from n events?
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2010-@3-39, 13:16 CEST
Run 152166, Event 399473

http://atlas.web.cern.ch/Atlas/public/EVTDISPLAY/events.html

How to characterize a Jet? We need to define it: jet-finding: jet-algorithm



Jet Definitions: successive recombinations

Clustering algorithms make the reconstruction grouping by pair
nearby objects.

kt: groups closest objects first

anti-kt groups highest pT objects first
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Jet Definitions: successive recombinations

Clustering algorithms make the reconstruction grouping by pair
nearby objects.
kt: groups closest objects first
anti-kt groups highest pT objects first
Clustering algorithms definitions

d;;: particle’s distance  d;p:beam distance
ky;: transverse momentum  1;, ¢;: pseudorapidity and azimuth
RZ = (ni —nj)® + (¢i — ¢5)°
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Jet Definitions: successive recombinations

Clustering algorithms make the reconstruction grouping by pair
nearby objects.
kt: groups closest objects first
anti-kt groups highest pT objects first
Clustering algorithms definitions

d;;: particle’s distance  d;p:beam distance
ky;: transverse momentum  1;, ¢;: pseudorapidity and azimuth
RZ = (ni —nj)® + (¢i — ¢5)°

For each pair of particles 7, j work out the k; distance d;;, d;p with
dij = min(k?i, k?tzj)RZQJ

Find the minimum of all d;;, d;p
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Jet Definitions: successive recombinations

Clustering algorithms make the reconstruction grouping by pair
nearby objects.
kt: groups closest objects first
anti-kt groups highest pT objects first
Clustering algorithms definitions

d;;: particle’s distance  d;p:beam distance
ky;: transverse momentum  1;, ¢;: pseudorapidity and azimuth
RZ = (ni —nj)® + (¢i — ¢5)°

For each pair of particles 7, j work out the k; distance d;;, d;p with
dij = min(k?i, k?tzj)RZQJ
Find the minimum of all d;;, d;p

If dynin 1s d;;, merge particles ¢ and j into a single particle,
summing their four-momenta
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Jet Definitions: successive recombinations

Clustering algorithms make the reconstruction grouping by pair
nearby objects.
kt: groups closest objects first
anti-kt groups highest pT objects first
Clustering algorithms definitions

d;;: particle’s distance  d;p:beam distance
ky;: transverse momentum  1;, ¢;: pseudorapidity and azimuth
RZ = (ni —nj)® + (¢i — ¢5)°

For each pair of particles 7, j work out the k; distance d;;, d;p with
— in (k2 12\ P2
di; = min(k, k:tj)Rij
Find the minimum of all d;;, d;p
If dynin 1s d;;, merge particles ¢ and j into a single particle,
summing their four-momenta

If dinin 1s d; B, then declare particle ¢ to be a final jet and remove it
from the list
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Jet Definitions: successive recombinations

Clustering algorithms make the reconstruction grouping by pair
nearby objects.
kt: groups closest objects first
anti-kt groups highest pT objects first
Clustering algorithms definitions

d;;: particle’s distance  d;p:beam distance
ky;: transverse momentum  1;, ¢;: pseudorapidity and azimuth
RZ = (ni —nj)® + (¢i — ¢5)°

For each pair of particles 7, j work out the k; distance d;;, d;p with
dij = min(k?i, k?tzj)RZQJ
Find the minimum of all d;;, d;p

If dynin 1s d;;, merge particles ¢ and j into a single particle,
summing their four-momenta

If dinin 1s d; B, then declare particle ¢ to be a final jet and remove it
from the list

Repeat from step 1 until no particles are left
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Jet Definitions: successive recombinations

Clustering algorithms make the reconstruction grouping by pair
nearby objects.

kt: groups closest objects first

anti-kt groups highest pT objects first
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Jet Definitions: successive recombinations

Clustering algorithms make the reconstruction grouping by pair
nearby objects.

kt: groups closest objects first
anti-kt groups highest pT objects first

Clustering algorithms definitions beyond kt
d;;: particle’s distance  d;p:beam distance
ky;: transverse momentum 17);, ¢;: pseudorapidity and azimuth

R;‘)j = (m;i —n;)® + (¢i — ¢;)? if in general, d;p = Aflp

12D 12D\ P2
dij = min(k;!, k7 )R

ij

kt algorithm
Cambridge/Aachen algorithm

anti-kt algorithm
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LHC data Acquisition

. e T —— CD stack with
> o ,.rv-‘ -_\_;-w_—-ﬂ).-“.',;"h! e ~e 1 year LHC data!
B o pu A PV ———l

wwons at \/s = 7TeV since e Mar¢h 2010 ©2°%™

4 eV‘proton-proton colllslons 20T -
e ---ru ?634 cmf2 s |

——

‘ Concorde
(15 Km)

Mt. Blanc
(4.8 Km)

fStan Bentvelsen
50 CD-ROM

=35GB

(TP L L TYPRER Y TE RS TATeT T8 L PrreTs s LY



Event Selection

We are not able to store and analyze all the data produced by the
LHC

Most of millions of events per second are totally uninteresting
We need to select events online

The trigger selects interesting events for our analysis

Offline storage

& analysis

Events lost
forever

by I. Aracena

Trigger decision ~ 2-3 us — larger than interaction rate of 25 ns
Therefore the trigger is split in several levels: level-1, level-2 and
EventFilter in ATLAS
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Three Level Trigger Architecture

uses data from
calorimeters (e /7, jets, T,
P et do e - MeT) and muon detectors,
2.5us HSeth B O s finds 7, ¢ and Er of interesting
<75(100) kHz physics objects: Rol

Interaction rate
~1 GHz

asempJey

| Readout drivers
Regions of Interest 0Ds)

LEVEL 2

TRIGGER Mainly partial event

reconstruction in Rol

~10 ms

24emljos

with full granularity

~ sec. EV Full-event buffers . . .
_ combines information from all

~200 Hz prccoss::lsub-farms
to disk detectors and performs fast

rejection

Data recording

refines the
selection. Assemble the full \\W
event in the Event builder L
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ATLAS Jet Level-1 Trigger

Level-1 jet Rol is identified
using coarse detector elements

Calorimeter is segmented into
fixed grid of trigger towers

Trigger Tower is analog sum of
cell energies in AnxA¢ =
0.2x0.2

Jet finder uses a sliding
window algorithm and

-slectromagnetic and
hadronic LAr

selected according to jet Ep
threshold
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ATLAS Jet Level-1 Trigger

Numbers on rays are n values
08 10 12

Plug tls calorimeter] 05 ¢ _ Jet finder uses a sliding
Iron support gird A M B window algorithm and
; selected according to jet E1
threshold:
if n <3.2:
8 thresholds for central jets:
Inclusive jet triggers

L1.J5
L1.J10
L1.J15
L1.J30
L1.J55
L1.J75
L1.J95

L1.J115
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ATLAS Jet Level-1 Trigger

Numbers on rays are v values
0.8 1.0 1.2

Jet finder uses a sliding
window algorithm and

Plug tile calorimeter| 0.6

Iron support gir

Barral tile calori

selected according to jet E1
threshold:

if n <3.2:
il s 8 thresholds for central jets:
calarimeters Inclusive jets triggers

How does it work?. Example: suppose a
3-jets event passing L1.J5. These
jets have energies between 5GeV and
10GeV because the L1 requirement is
Et > threshold, in this case 5GeV. If
one of these jets has energy >10 GeV,
the event passes also the L1_J10 triggr>

Window of 8x8 jet towers for L1 jet trigger
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ATLAS Global Jet Triggers: JetEtSum (Ht or L1_JE)

if 7 <3.2 8 thresholds for central jets: Inclusive jets triggers
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ATLAS Global Jet Triggers: JetEtSum (Ht or L1_JE)

if 7 <3.2 8 thresholds for central jets: Inclusive jets triggers
JetEtSum trigger is not directly the sum of the Et of the jets passing
the L1 trigger thresholds

L.S Gémez (DESY-HU Berlin) Jets triggers for the ATLAS experiment 04.02.2011 19/48



ATLAS Global Jet Triggers: JetEtSum (Ht or L1_JE)

if 7 <3.2 8 thresholds for central jets: Inclusive jets triggers
JetEtSum trigger is not directly the sum of the Et of the jets passing
the L1 trigger thresholds

We calculate the JetEtSum from the number of jets passing each
threshold: multiplicity
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ATLAS Global Jet Triggers: JetEtSum (Ht or L1_JE)

if 7 <3.2 8 thresholds for central jets: Inclusive jets triggers
JetEtSum trigger is not directly the sum of the Et of the jets passing
the L1 trigger thresholds
We calculate the JetEtSum from the number of jets passing each
threshold: multiplicity
if a jet passes threshold N but fails threshold N+1, its Et lies in the
range ET(N) < Etjet < Ep(N+1)
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ATLAS Global Jet Triggers: JetEtSum (Ht or L1_JE)

if 7 <3.2 8 thresholds for central jets: Inclusive jets triggers
JetEtSum trigger is not directly the sum of the Et of the jets passing
the L1 trigger thresholds
We calculate the JetEtSum from the number of jets passing each
threshold: multiplicity
if a jet passes threshold N but fails threshold N+1, its Et lies in the
range ET(N) < Erjet < Ep(N+1)
We make assumptions about where within that Erjet lies, by
counting the number of jets passing each threshold and multiplying
the multiplicities by some factor ( )
To get an “estimate” of the total energy of the jets in the event
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ATLAS Global Jet Triggers: JetEtSum (Ht or L1_JE)

if 7 <3.2 8 thresholds for central jets: Inclusive jets triggers
JetEtSum trigger is not directly the sum of the Et of the jets passing
the L1 trigger thresholds
We calculate the JetEtSum from the number of jets passing each
threshold: multiplicity
if a jet passes threshold N but fails threshold N+1, its Et lies in the
range ET(N) < Erjet < Ep(N+1)
We make assumptions about where within that Erjet lies, by
counting the number of jets passing each threshold and multiplying
the multiplicities by some factor ( )
To get an “estimate” of the total energy of the jets in the event

a 3-jets event, one passing threshold 0, one passing
thresholds 0-2 and one passing thresholds 0-3, then we have:
Multiplicity [0] =3
Multiplicity [1] =2
Multiplicity [2] =2
Multiplicity [3] = 1 and
jetSumEt=3 x Weight[0]+2 x Weight[1]+2 x Weight[2]+1 x Weight[3]
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The ATLAS global sumET Trigger (L1_TE)

computes missingET
and total transverse energy

computes missingET
components (Ez, Fy) and
scalar sum of all Trigger
Towers (sumET) above a
noise cut

simply forwards Level-1
result
Full calorimeter data ~1MB
Level-2 network (3GB/s)
cannot access to full
calorimeter data
sustainable event rate is
3kHz << 75kHz, Level-1
output rate
Possible improvements
being investigated
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Trigger Efficiency turn-on

Definitions
Data-Streams: The data can be streamed to different output files
based on the event trigger decision. The stream names indicate the
type of trigger signatures they will contain. For example, events
passing single (inclusive) or jetEtSum triggers signatures are
written to the Calorimeter stream: “L1Calo” or “jetTauEtmiss”
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Trigger Efficiency turn-on

Definitions

Data-Streams: The data can be streamed to different output files
based on the event trigger decision. The stream names indicate the
type of trigger signatures they will contain. For example, events
passing single (inclusive) or jetEtSum triggers signatures are
written to the Calorimeter stream: “L1Calo” or “jetTauEtmiss”

Ht = ¥XpT over all jets per event
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Trigger Efficiency turn-on

Definitions

Data-Streams: The data can be streamed to different output files
based on the event trigger decision. The stream names indicate the
type of trigger signatures they will contain. For example, events
passing single (inclusive) or jetEtSum triggers signatures are
written to the Calorimeter stream: “L1Calo” or “jetTauEtmiss”

Ht = ¥XpT over all jets per event

Trigger Efficiency €: Probability that one event in the data sample
from the stream S passes the L1_XXXX as a function of the Ht
e(Hr,S) = P(L1_XXXX|S,Hr)
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Trigger Efficiency turn-on

Definitions

Data-Streams: The data can be streamed to different output files
based on the event trigger decision. The stream names indicate the
type of trigger signatures they will contain. For example, events
passing single (inclusive) or jetEtSum triggers signatures are
written to the Calorimeter stream: “L1Calo” or “jetTauEtmiss”

Ht = ¥XpT over all jets per event
Trigger Efficiency €: Probability that one event in the data sample

from the stream S passes the L1_XXXX as a function of the Ht
e(Hr,S) = P(L1_XXXX|S,Hr)

Plateau: Localized region where ¢ is 100% or P=1
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Single Jet turn on = Threshold 5GeV

S: MinBias: track based trigger Trigger Efficiency
e — » The efficiency for jets
MinBias\/s= 7 TeV in the pseudorapidity
& ML region |n| <2.8 that

3 ] satisfy the Level-1
single jet trigger with a
5GeV threshold

» 100% close to 60GeV

o
w

Efficiency
L]

e
'

Trigger Efficiency L1_J5

-4 Pythia
—+-Data 7 TeV

o
8

0.6

e E(Plfead,l\«linBias) =

! T BN S T N NI
100 150 200 250 300 S
perGeV] P(L1.J5|MinBias, P7*¢)

52

Turn-on curve for the L1_J5 trigger as a
function of pT of the leading jet in the event.
Data (red triangles) and Monte Carlo (black
circles) comparison
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jetSumEt (JE) turn on = Threshold 60GeV

5 The efficiency for
g p HeaoNsTTeY 7 multi-jet events in the
E pseudorapidity region
o |n| <2.8 that satisfy the
L5 Pyl > 20 Gev Level-1 jetSumEt
>~ Data7TeV trigger with a 60GeV
o Pyiha o8 threshold
150 200 250 300 350 400 450 500 100% close to 250GeV
H$M+JE> [GeV]
. Satisfy data quality
Turn-on curve for the L1_JE60 trigger as a .
criteria

function of Hr. Data (red circles) and Monte ) )
Jet cleaning cuts: noisy

L ) cells, dead detector
Anti-kt jets with R=0.6 regions, acceptance

Carlo (blue circles) comparison

effects

¢(Hr,L1Calo) = P(L1_JE60|L1Calo, Hr)
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sumEt (TE) turn on = Threshold 30GeV

y

AntiKT 0.6 Topo
l| <28

(5]

[=
2
S
©
o
o™
i
[=
—
-

|pT._| > 20 GeV

jet
—5— Data 7TeV
—e— Pythia J0-J8

200 250 300 350 400 450 500
H$M+JES [GeV]

Turn-on curve for the L1_TE30 trigger as a
function of Hr. Data (red circles) and Monte
Carlo (blue circles) comparison

Anti-kt jets with R=0.6
e(Hr, MinBias) = P(L1_TE30|MinBias, Hr)

L.S Gémez (DESY-HU Berlin) Jets triggers for the ATLAS experiment

The efficiency for
multi-jet events in the
pseudorapidity region
In| <2.8 that satisfy the
Level-1 sumkEt trigger
with a 30GeV threshold

100% close to 130GeV

Satisfy data quality
criteria

Jet cleaning cuts
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Remember the trigger outputs:

9 LHC  s=14TeV =10%cms" rate

barn 1
Lim inelastic |GHz

2 il é?.mzcmﬁ’ level-2 output ~3kHz, an
bRl To0k average processing time of

< 40ms > per event is
available to achieve this
rejection

EventFilter output ~200Hz,
< 4s > per event

s Level-2 ~3kHz
\ .
Event Filter (leHz
_>

~200Hz

How can we record all our
information in 200Hz for the
analysis? (think about the LHC

s | luminosity)
"i00 200 500 1000 2000 |
jet E; or particle mass (GeV)

Addapted by I. Aracena
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Trigger Rates. EventFilter output ~200Hz, < 4s > per event

N
I
2
e
=]
£
2
3
o
e
=
[
>
w

L.S Gémez (DESY-HU Berlin)

The event rates exceeded the
event Filter output in ~150Hz:

JetTauEtMiss
v Egamma
4 Muons

B 1. 1
04h00 06h00 08hO0 10MO0  12h00  14h00

Geneva local time

We should distribute them
(200Hz) between different
trigger objects or physical
interest

Jets triggers for the ATLAS experiment

Jets 25
MissingET 8
MissingET + jets 8
e/y 55

W 50

T 10
MissingET + 7 8

b-jets 10
MinBias 11
Clibration 11

TOTAL ~200

How can we record all our j
information in 25Hz for the
analysis?

h
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Trigger Prescale PS

Prescales = Keep event only every nth event

Examples
- X iods F-
vs=rTev  AntiKt 0.4 Topo lr,:ai:egno sred

1l |pT]E‘|>25 Gev@ee

PS=10=Keep 1 event
every 10 events

>
[2)
c
2
Q
£
@
@
o
=4
—
a

PS=1=-no-prescale

—e— Trigger Eff L1_TE100

Keep highCSt threshold ’ —s— Trigger Eff L1_JE100
—a&— Trigger Eff L1_TE180
unprescaled : - * Trigger Eff L1_JE140

Trigger efficiency for the highest
unprescaled global triggers using the latest
data taken 2010

e(Hr, jetTauEtmiss) = P(L1_XEXX|jetTauEtmiss, Hr)
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Bootstrapping a single jet trigger from a lower threshold

Consider a lower threshold
trigger. Determine where the plateau is and
for all jets in the plateau region, see if they
also pass higher threshold

The efficiency for
single jet events in the
rapidity region |y| <2.0
that satisfy the Level-1

g P Data P 1 72 single trigger with a
E T, >25GeV A 2 115GeV threshold
i ' bootstrapped from
L1_J55 trigger
- Aot ™ Different jet definitions
CamKt12FiltLCTopo . .
U | Sa{tlsf.y data quality
P [GeV] criteria

Turn-on curve for the L1_J115 trigger Jet cleaning cuts
bootstrapped from L1_J55 as a function of
PIfead

Rapidity y = 0.5xIn[(E + p.)/(E — p.)]
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Bootstrapping a single jet trigger from a lower threshold

Consider a lower threshold
trigger. Determine where the plateau is and
for all jets in the plateau region, see if they
also pass higher threshold

The efficiency for
single jet events in the
rapidity region |y| <2.0
that satisfy the Level-1
=7Tev single trigger with a
IpT,, 25 S . : : 115GeV threshold

- ‘ bootstrapped from
L1_J55 trigger

y

L1_J55 efficiency

—6— AntiKt10LCTopo . . . .
e Different jet definitions
CamKt12FiltLCTopo . .
B8%408 Satisfy data quality
50 100 150 200 250 300 350 400 4‘(510 500 . .
Pr* [GeV] criteria
Turn-on curve for the L1_J115 trigger Jet cleaning cuts
bootstrapped from L1_J55 as a function of
PLead
T

Rapidity y = 0.5xIn[(E + p.)/(E — p.)]
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Global Trigger from different jet algorithm

y

- The efficiency for

175 (b pseudorapidity region
|n| <2.8 that satisfy the
Level-1 sumkFEt trigger

o
o
o
]
©
o
o
-
W
[~
-
-

—=— AntiKT 0.4 Topo with a 100GeV
ANtiKT 0.6 T
" ope threshold
50 100 150 200 250 300 350 400 450 500 Sh]ft — SiZe difference
H$M scale [GEV]
R
Turn-on curve for the L1_TE100 trigger as a He is
T

function of Ht. R=0.4 (red circles) and R=0.6

algorithm-dependent
(green triangles) comparison & P

Anti-kt jets with R=0.6
Anti-kt jets with R=0.4

e(Hr, jetTauEtmiss) = P(L1_-TE100|jet TauEtmiss, Ht)
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Trigger in multijet Analysis

ATLAS Preliminary N Nops — Nk
o sig obs kg
L Xe L Xxe

- Alpgen MC+scale uncert.
—=— Pythia MCx0.62

Inclusive Jet Multiplicity

Inclusive jet multiplicity spectrum corrected to
particle level asmeasured in data (solid circles)
and as predicted by AlpGen (empty squares)
and Pythia (empty circles)
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Remarks and Conclusions

ATLAS recently recorded data at \/s=7TeV and several analysis are
involving the jet-trigger selection
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Remarks and Conclusions

ATLAS recently recorded data at \/s=7TeV and several analysis are
involving the jet-trigger selection

We have seen how the global triggers behave in the ATLAS
detector, specifically in the calorimeter region
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Remarks and Conclusions

ATLAS recently recorded data at \/s=7TeV and several analysis are
involving the jet-trigger selection

We have seen how the global triggers behave in the ATLAS
detector, specifically in the calorimeter region

We have shown very good agreement between data and simulation
for trigger efficiency calculations
Hr depends on the jet algorithm
Experimentaly, jets are expected in the final state of most physics
channels such as:

Early QCD: di-jet o

Early SM: W/Z + jets

Top analysis

BSM

Study dijet events with rapidity gap
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Jet Definitions: Cone algorithm

» The 4-vector energy-momentum
depositions within a cone of radius
AR =
\/(771 - nseed)z - (¢l - ¢seed)2)=0-7

are summed, forming a proto-jet

» Stable cone — direction of energy

flow
» Clouster the jet » cone: fixed radius R in the (y, ¢)
constituents in a simple plane
cone » stable: their axis coincides with sum

. of momentum of particles in it
» As a starting seed,

consider each energy
deposits in the
calorimeter > 2GeV
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Jet Definitions: Cone algorithm

» Start with proto-jets above some seed
highest energy

» draw a cone of radius R around it
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Jet Definitions: Cone algorithm

» Start with proto-jets above some seed
highest energy

T~

[

» draw a cone of radius R around it

» Sum of particles in the cone,
calculates the E7 weighted, gives new

A direction and draw another cone of

radius R around this new point.

Repeats until centroid is stable
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Jet Definitions: Cone algorithm

f » Start with proto-jets above some seed
highest energy

» draw a cone of radius R around it

» Sum of particles in the cone,
calculates the E7 weighted, gives new
direction and draw another cone of
radius 12 around this new point.
Repeats until centroid is stable

Figures and idea taken from Kerstin Perez

» Clouster the jet
constituents in a simple
cone

» repeat until all proto-jets are in a jet

» Consider only energy
deposits in the
calorimeter > 2GeV

» Infrared and collinear
unsafe!
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Jet Calibration

The dashed tracks

the detector

Solonod TR/ dfii )
Sonaten
mmg{ e ? SATLAS
Al L EpERIMET

fity://atlas.ch

Charged hadrons loose energy continuously due to
ionization/excitation of atoms, nuclear exitation, nuclear brak up,
spallation (invisible energy)

v, i (Escaped energy)

The the reconstructed jet energy deposits in the hadronic calorimet:
is lower than the true energy of interacting particles within the jet.
Calibration: Compensate the invisible and escaped energies
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Jet Calibration

Njets

oo 3 [

g
m=1 m

‘Where the sum runs over all jets in the events

L.S Gémez (DESY-HU Berlin)

The calibrated jet energy can
then be written as

E;"eetc = Y;w; E; where FE; is
the uncalibrated energy in the
sampling 7 and the sum runs
over all samplings considered

w; weights are calculated using
MC samples

Output : calibrated jets : JES
do not depend (in principle) on
the calorimeter characteristics

ATLAS Jet calibration: ’
EM+JES pT and 7 depende ‘
scale S
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Run Number: 158548, Event Number: 2486978 o
Date: 2010-07-04 06:46:45 CEST

Multijet Event in 5 v \l :f \f gy
7 TeV Collisions P




ATLAS Jet Level-1 Trigger

Numbers on rays are v values
0.8 1.0 1.2

Jet finder uses a sliding
window algorithm and

Plug tile calorimeter| 0.6

Iron support gir

selected according to jet E1
threshold:

if3.2< |n| <4.9:
4 thresholds for forward jets:
Forward jets triggers

L1_FJ10
L1_FJ30

L1 FJ55
L1 FJ95
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ATLAS Jet HLT Trigger

Half width . .
calorimeter granularity

~An x A¢p=0.025x0.025

NP4 JIEH

cone algorithm with R=0.4
selects data in
An x A¢p=0.1x0.1 window
around L1 jet Region of
interest Rol
draws a barycenter inside
window and updates position
and energy of the jet
L2 je at Level-2 : sum of all
L2 jet in an event with jet ET

vizge
EDHHH >15GeV
BEREE uses anti-k7 findge>y
I:I %

]
]

|:| |:| |:| |:| Not activated in 2010 for S

selection

ID
[
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ATLAS Global Jet Triggers: JetEtSum (Ht or L1_JE)

if n <3.2 8 thresholds for central jets: Inclusive jets triggers
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ATLAS Global Jet Triggers: JetEtSum (Ht or L1_JE)

if n <3.2 8 thresholds for central jets: Inclusive jets triggers
JetEtSum trigger but is not directly the sum of the Et of the jets
passing the L1 trigger thresholds

We calculate the JetEtSum from the number of jets passing each

threshold: multiplicity
if a jet passes threshold N but fails threshold N+1, its Er lies in the

range ET(N) < Epjet < Ep(N+1)
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ATLAS Global Jet Triggers: JetEtSum (Ht or L1_JE)
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We calculate the JetEtSum from the number of jets passing each
threshold: multiplicity
if a jet passes threshold N but fails threshold N+1, its Er lies in the
range ET(N) < Epjet < Ep(N+1)
We make assumptions about where within that Erjet lies, by
counting the number of jets passing each threshold and multiplying
the multiplicities by some factor ( )
To get an “estimate” of the total energy of the jets in the event
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ATLAS Global Jet Triggers: JetEtSum (Ht or L1_JE)

if n <3.2 8 thresholds for central jets: Inclusive jets triggers
JetEtSum trigger but is not directly the sum of the Et of the jets
passing the L1 trigger thresholds
We calculate the JetEtSum from the number of jets passing each
threshold: multiplicity
if a jet passes threshold N but fails threshold N+1, its Et lies in the
range ET(N) < Epjet < Ep(N+1)
We make assumptions about where within that Erjet lies, by
counting the number of jets passing each threshold and multiplying
the multiplicities by some factor ( )
To get an “estimate” of the total energy of the jets in the event

Example

1 Again, one 3-jet event passing only L1_J5 = jets have energies
between 5GeV and 10GeV
weight—7.5GeV=-threshold between L1_J5 and L1_J10

=jetEtsum=3x7.5=22.5
as the weight should be an integer value, weight=8 and jetEtsum=24GeV

L.S Gémez (DESY-HU Berlin) Jets triggers for the ATLAS experiment 04.02.2011 451748



ATLAS Global Jet Triggers: JetEtSum (Ht or L1_JE)

if 7 <3.2 8 thresholds for central jets: Inclusive jets triggers

JetEtSum trigger but is not directly the sum of the Et of the jets
passing the L1 trigger thresholds

We calculate the JetEtSum from the number of jets passing each
threshold: multiplicity
if a jet passes threshold N but fails threshold N+1, its Et lies in the
range ET(N) < Erjet < Ep(N+1)
We make assumptions about where within that Erjet lies, by
counting the number of jets passing each threshold and multiplying
the multiplicities by some factor ( )
To get an “estimate” of the total energy of the jets in the event

one 2-jet event both passing L1_J5 and one jet passing also L.1_J10

2xJ5,1xJ10=(1x8)+1 x(8+w)=12.5GeV
w=5 and jetEtsum=22GeV
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The unbiased muon stream

Why using an unbiased trigger?

» If we take events with JEXX/TEXX trigger(s) and compare them
only against data taken using calorimeter triggers, we do not have
an absolute representation of the efficiency

To obtain the absolute efficiency we would have to compare
JEXX/TEXX events against all events produced by the LHC

As far as we know we can not record all events, instead we select
events based on triggers like Jet and MeT triggers

In order to get an idea of the absolute efficiency of JEXX/TEXX
triggers we do compare events taken from JEXX/TEXX to events
that have a minimum correlation (bias) in JEXX/TEXX, for
instance those from Muon Stream.
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