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@ ‘ tau decay modes

Quite often taus are produced in
pairs: 42% of final states

= CtT~=87um, m =1.78 Gev/c? JOUENS (8 (ELHE
= Leptonical decays e DR
o =—>e(u)vv:~352% (v 12 %
= Identification done through the Letv 46 %o
final lepton D jetjetv 42 Yo ‘
= Hadronical decays tau jets at LHC:
o 1 prong svery collimated
*90% of the energy is contained in a
mT>V, 4 - + n(TCO) - 49.5 9%, ‘cone’ of radius R=0.2 around the jet
direction for ET>50 GeV
a 3 prongs <Low multiplicity

*One, three prongs
— +/— . 0
= T> Vo) 15.2 % «Hadronic, EM energy deposition

o ‘“1—jet” is produced «Charged pions
*Photons from n°
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‘ ATLAS (A Toroidal LHC ApparatuS)

v Detector characteristics -
Muon Detectors Electromagnetic Calorimeters j ‘[’)\;ia:ig:ter' g;m E ) P res OI Utl O n
\\ \ : Weight: 7000t (P ~ 100G eV) .
e \\\ Forward Calorimeters ERESTS .
/ End Cap Toroid “ -~ 2%
e,y ~15%
Jets ~ 8%

*40MHz beam crossing

*Readout channel =

_ — 160M channels
e & 25 /8 eRaw data = 320Mbyte/sec

: (1TB/hour)

Barrel Toroid Inner Detector ) )
Hadronic Calorimeters

Inner tracking system : 2T solenoid magnet
Lig. Ar EM calorimeter .
Muon spectrometer : air-core troidal magnet ;




§

TRACKER(s) COIL (B=4 Tesla)

. CALORIMETERS:
SUPERCONDUCJING ECAL Scintillating PbWO, HCAL Plastic scintillator
Crystals — | copper
e
n<5-lll]

Key:

i B N

e P 3 Piond ( \\
® 6% \
\ -

S [ NN |
4 N fo
“

,/// RON YOKE

e e e e—e—

Drift Tube Resistive Plate
Chambers (DT) Chambers (RPC)

" strips

Cathode Strip Chambers (CSC)
Resistive Plate Chambers (RPC)

Total weight : 12,500 t
Overall diameter : 15 m
Overall length : 21.6 m
Magnetic field : 4 Tesla 6




CMS
@ ‘How hadronic tau decays can be identified

= tau tagging basic ingredients
o Calorimetric isolation and shape variables
o Charged tracks isolation

o Other tau characteristics suitable for tagging:

= Impact parameter
= Decay length
= Invariant Mass

= Main backgrounds for taus
o QCD jets
o Electron that shower late or with strong bremstrahlung
o Muons interacting in the calorimeter

= Only hadronic tau decays are considered since the leptonic tau decays
produce standard electrons/muons

o ldentification through the final lepton
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@ Atlas: =

two algorithms have been developed

TauRec

o Calorimeter + inner detector are used

o Energy from calorimeter is calibrated

o Tracks+clusters are associated

o Several suitable variables are computed
Likelihood or variable cut used for tau-id

TaulP3P

o Intended for studies of low mass Higgs
Visible tau hadronic energy 20-70 GeV

o ldentify a leading track
Single prong (TaulP) or three-prong (Tau3P) candidate

o Use Energy Flow for Energy Calibration

o Compute set of discriminating variables

Apply set of basic cut for tau-id or use Multi-variate classification
technique
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‘ Atlas: tau-jets reconstruction

= Tau candidate reconstruction
o Collimated Calorimeter cluster

o small number of associated
charged tracks

o Selection variables definition
= R,,= EM jet radius

= AE;?= fraction of E; in EM/hadronic
calo within 0.1<AR<0.2

= N Charge, I.P., strip width in the n-
strips

T decay
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@ Atlas: TauRec

Default tau-jet reconstruction in Atlas

Preliminary requirements:

a
a

abs(n)<2.5

Collimated Calorimeter
Clusters (E;>15 GeV)

One or three associated
“good” charged tracks
P;>2GeV
AR(track,cluster center)<0.3

CMS

*Variables used:
*Rg: electromagnetic radius
« AE;%2: isolation in calorimeter
*N, .. Number of assoc. tracks
-Charge
Nirip: #hits in the n-strip ecal layer
-Strlp width of n—strip ecal layer
2D signed IP
*E /P of leading track
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Atlas TauRec: variables distribution

—=— 18,0<p, <44 R

12 S les :
- AET amples

é&,
N

—m— 18,134 <p <334

- Signal
A/H—11

—m— QCDjets, 0 <p <44

—.— QCD]B‘S,134<]JT < 334

- Bkg
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< CMS
@ Atlas Taurec: likelthood and performance

| R vs ¢, for t-jets and qcd-jets, MHLIh |

Taudet o 15.0<p.<285
auJets _
LLH 2004 Entries 345808 m B et
" 62k L — 88.5<p.<133.5
-— ean .25
C). 4 - 217.5<p;<334.5
=2 RMS 434 10° = SR
= - ., -
10-3 — Tl S \ — 110 NOISE
E .h‘--""r.._ ‘ \ .y == noise + 2 sigma cut
QCDJets i '
10" ntries 760537
10° P
n 1713 C
10° R 6.852 E
20
10'6 v b v b b g | 102
-10 -3 0 5 10 15 20 25 C
LLH2004 :\\\\||\\\ Lo b b v v by 1|
0.2 0.25 0.3 0.35 0.4 0.45 0.5 0.55 0.6

€

Likelihood built with the previously

described variables *Rejection against QCD jets vs Efficiency for taus
*N.B.:Cut on likelihood depend on E; -various E bins are considered
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@ Atlas: Taul P3P

CMS

_Z > 113 prongs

|Entries 2632 |

Soft taus (20<E;V1S<70
GeV), abs(n)<1.5

Use of tau-jets features

o 1(3) track(s) + nw°
Track(s) direction gives a

good estimate of the tau
direction

Energy-flow algorithms
widely used

2_

1.8
Ratio ETFLOW/ETTRUTH

16~  as afunction of E;TRUT
14E
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Energy flow performance
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@ Atlas: TaulP3P

Tau candidates preselection

o “Good” hadronic leading track P>9 GeV
a 0 or 2 nearby-track: P:>2GeV, AR<0.2

o Build E;"*" (AR<0.2)

o Require isolation in ring 0.2< AR<0.4

o Calculate several discriminant variables like In
TauRec case
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@ ‘ Atlas TaulP3P: performancge

single prongs

., g osE . {ﬁ}xy bt
Z->1t—>jet jet sample N R sadhe
= E,..=82.6% 0,73_} Tau reconstruchon *ﬁ +
o 90.3 (1P) 62% (3P) 055 5 + j
s Ejgen= 59.1% " *‘*+++ % Jr
o ~same for 1P and 3P oaf Tau reconstructlon & Id +
Erese=39% 4
- presel 0.2
o of all hadronic decays 01E-
= Total eff =18.9 % %625 30 a5 a0 as 505560 Erngzsmv'»;o
three prongs
QCD sample z E e
= Eree=2.0 % (1P) 4.2% (3P) $°F Tau reconstructlon g o
= Eygen= 14.7% (1P) 24.6 (3P) | o }
= Total eff = 0.3 % (1P) 1% (3P) 3 N + +++
05 s
= s
04" Tau reconstruction & |d
effeeconstrucTion = NT(Reconstruction+t labeled )/ 03 o i+
Nt(in acceptance) 02E- o '+'+_+_-+- +++ +
2F &
eff penTirication = Nt(Reconstruction+t labeled + tldentification)/ 0.1 §~++* L ++
Nt(Reconstruction+t labeled) %; . 215 ,310, 315 L .410,,.,415. . 510515 610. b
Rejection = Nt(Reconstruction+t nonlabeled )/ . . Er (aa)
Nt(Reconstruction+t nonlabeled + tldentification) Z—>’C‘C—>J et Jet Sample

G. Bagliesi — HCP 2006 - tau tagging in atlas and cms
15



@ ‘ CMS
Atlas TaulP3P: multivariate analysis
= Signal and background samples are used to combine the observables
to a single one, called “discriminant”
= lItis possible to cut on discriminant to separate signal from background
= Better background rejection is obtained with the same signal efficiency
TaulP results
Discriminant T
Cut analysis | Multvariant Analysis g"-“i Mean 06058
sig. bg sig. bg. ;::: signal
Full sample | 58.9% 14.3% | 589% 9.3% i
Only gluon | 58.9% 10.0% | 58.9% 4.8% ozsi 9
Only quark | 58.9% 21.5% 58.9% 11.8% °'°2§L mﬂ‘w
0401;— ;;:INA/L|:L{/1-1
sign : Z—t L.
bg : QCD Jets 0 0.2 0.4 0.6 0.8 1 ‘32
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@ CMS: Ecal 1solation

efficiency

—

o
o)

T jets, 30-50 GeV

m  tjets, 50-70 GeV
4 tjets, 80-110 GeV
* tjets, 130-150 GeV

o QCD jets, 30-50 GeV

O QCD jets, 50-70 GeV
A QCDjets, 80-110 GeV
*  QCD jets, 130-150 Ge
L 1 1 1 1 1 1 1 1 1 1 L L 1 1 '] L 1 '] 1 1

2 4 6 8 10 12 14
Pt GeV

isol’

CMS

Pisol — Z ET - Z ET

AR<0.40 AR<0.13

CMS get a signal efficiency of about
80% with a bkg rejection of 5 for QCD
jets with pT>80 GeV/c

The efficiency of the electromagnetic isolation for 7 jets and QCD jets in the different bins of the true

transverse energy when the value of P, is varied.
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@ CMS: Tracker 1solation

. . Isolation based on the number of tracks inside
T-jet axis the isolation cone (R,) is applied.

t A Only good tracks are considered:
1 o Associated to the Primary Vertex

o P;of the Leading Track (i.e. highest p; track)
must exceed a few GeV/c

I o Leading Track must be found inside the
Matching cone

Ry, : calo jet - leading track matching cone

p;-" : cut on pT of the leading track in matching
cone

R : signal cone around leading track

R, :isolation cone (around jet axis or leading
track)

p;': cut on pT of tracks in the isolation cone

Dz : cut on the distance between z ip of the
leading track and z ip of other tracks
considered by algorithm (association with pxl
primary vertex at HLT; see later)

signal coneR ¢
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CMS Tracker Isolation:
tau jets and QCD jets etficienc

-E.? J_ |III III II LI I T T T T 17T I__ ﬂl'12.l_llll III T T LI III II LI T T T T—]
g 1 ) I
(3] B 2 i
5 ool & g 1 % o1 @ full symbols: R, = 0.07
- - 2 : : ! E ] I . open symbols: R, = 0.04 |
DB: A & & A ik F Y & : {}{}B_— T . . __
C X b4 X x .4 x r I =
o .
0.7} N 0.081 ° v . . a
I oo 8 o ) & o - [ B o 4 [ ] o .
i 1 Y N .
- - | p ] N
0.6 ] 0.04f o i . c) N ;
B _ full symbols: R; = 0.07 - _ LS E 0 E v
05l Single Taulopen symbols: R, =0.04] - 002 QCD jets ¢ 4 3
i (30<ET<15O GeV) i S50<E;<170 GeV i
M N RN el I N [T N BT A AN AN N A AN N AN A i A N S S A AN A A
042 025 03 035 04 045 05 002 025 03 085 04 045 05
isolation cone size isolation cone size
In the order of decreasing efficiency
symbols correspond to decreasing MC E; intervals
Cuts used:

8 hits per track, Norm. Chi2 < 10
PLT>6 GeV/c, R, = 0.1, R, = 0.2-0.5, P;' > 1 GeV, |Dz| < 2mm
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@ ‘ CMS: other tagging methods

Trac_ker Isolation Is a prl_mary Default isolation parameters
requirement for the tau jet
identification R =0.07
R,=0.4
All the following tagging methods are applied ~ Ry=0-1
to jets which preliminarly pass the Tracker P 11>10 GeV/c
Isolation: P.I>1GeV/c
| Dz | <2mm
*Tagging with IP 1 || 3 Tracks inside the signal
eTagging with decay length
*Mass tag 502015
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@ ‘ CMS Tagging with IP: distribution and performance

|.P. distribution

myhisto

L1}

“f Tau -

11350

o«flprong

1 irack

10

10

Er© =150 eV

SR
ke,

{1 4 fi
- mvhisto
Eatnes EL
10t QCD M
[ B |:'i_
1track o=
' | EXC <150 GeV
L SRRy
[ "L”’I;m "
[u
" 4 1 s 1y 3 o o lly,, | A 3 L
{ 1 2 i 4 5 ]
1P, mm

CMS

Transverse |.P. efficiency

> 1 |
5 f I
g f + 4+ T
% 09k _;}* + PL+ 4 leading track selection:
= [ + : +
% :_ + + + 1 .Npixels_hits>: 2
v f i T + IT . 'Ntrr]qcker_hits>=8
— rac °
0.8F by ;— 1 T 12300 um Chi2<10
+ T First cut={ 'PT>1 GeV
3 + + + Cut step=1
E ot + 1L + 30-50 GeV
0.7F g ! v 50-70 GeV
X | +
L ° 80-110 GeV
- o 130-150 GeV
0 -lll|Il|l|Il|llll|l|||l|IIII|II|I|II|I|||I|I||I|I|
) 0102 0304 0506070809 1

Background efficiency
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@ CMS: tagging with decay length

— EMCIS0GeV : [Jall jets
The lifetime of the tau lepton e - - BY=150450 Gev ' Caborcjets
(CT - 87 Hm) aIIOWS for the _'"u , 3-prong T events 102 q QCD ]‘I bin BO-120 GeVic

A ; E5s0 Gev
&l I~

reconstruction of the
secondary vertex for the 3
(and 5) prongs decay

Events are required to pass 10
tracker isolation, only tracks 1
inside signal cone are used

0[5

. g | 1 :
in the kalman vertex fitter i T L TN ': [
20 40 60 80 0 20 40 60 80 100
> 1: Ty Signed transverse flight path, mm Signed transverse flight path, mm
= L
509 Hﬁ,‘*‘%{-— Fake vertices in the pixel
[ I . o
° F t—-}TL material removed by
— 0.8 t= i :
S f .g.'ﬁT; cutting on the transverse
w 0.7F i i
: 3D decay length flight distance (< 4 cm)
0.6f .
[ _'"ﬂ'_' Cut step=0.5
0.5F _-r:{r + 30-50 GeV
s L * Both “Transverse” decay length and 3D decay
04t o 130-150 GeV length considered
| |

EFEFETEE EPET AT BT AT ST A AT AT B AT A B
G'% 0.1 02 03 04 05 06
Background efficiency
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@ ‘ CMS: tagging with invariant mass

*Only clusters within a cone of 0.4 from
the jet axis have been considered.
*Remove clusters which have a track
within a cone of 0.08 at the track impact

Mass reconstruction is
performed using tracks and
Ecal clusters

point: avoid double counting

= igrial Evenla
= = OCD Background

Efficiency requiring M;,,<2.5 GeV/c?

4 5 & 7

py: 50-70 GeV/c| :
] | pr: 130-150 GeV/c]

]
Invariant Mass (GeV)

CMS

500H

200(-

5 10

= Signal Evenis

= = OCD Background

%123456739

10

Invariant Mass (GeV)

Pt bins (GeV)

30-50

00-70

80-110

130-150

Signal eff.(%)

86.32

82.27

83.02

80.76

Background eff.(%) | 33.67

19.16

6.05

2.47
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@ ‘ CMS
Tau Jet energy scale
JJ"l,.I'E:'I""I""I""I""I""I"
= Both Atlas and CMS apply energy 4.15E E
scale corrections ELH 1i£ CMS MMCl<2.2
= Tau jets need softer corrections to “ o5k E
their energy, wrt QCD |jets. L
a At the same transverse energy, 005k ;
. . . . 5._'_ =
pions in Tau jets have harder ; =
transverse momentum than pions in 08F —— E
QCD jets 0.85F 3
o In Tau jets there is a larger amount 0.8f 90lid-Dbefore comsotions .
of electromagnetic energy (due to 0.75 dashed - after corrections E
the presence of nV) 07E L. TR TR T

50 100 150 200 250 800
EMC GeV

The jets corrections optimised for true hadronic taus
significantly underestimate energy scale for QCD jets
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tau Trigger outline

= Trigger algorithms are developed taking into account
some benchmark channels:
o bbA/H—>t1—> 2jets
o gg->tbH*, gb->tH"
s H->tv—>jet + MET
= The trigger efficiency is evaluated as a function of
the background rejection capability

= The basic ingredients are the same than off-line tau
identification

o For High Level Trigger algorithms speed is a basic
requirement

G. Bagliesi — HCP 2006 - tau tagging in atlas and cms
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‘ Atlas: general trigger scheme

o Triggerin ATLAS

Interaction rat
e © | CALO MUON TRACKING

LVL1 decison made with Bunch crossing

_ _ rate 40 MHz
Calorimeter+Muon Trigger LEVEL 1

Chambers, coarse granularity

< 75(100) kHz 2.5 us
Derandomizers
LVL2 uses Region of Interest Regions of Interest | | [| | | If.{o'ﬂ'i';" drivers
All detectors, full granularity LEVEL 2 Rendout bullers
TRIGGER (ROBs)
Ry Level 2
Event builder | ~10 ms

Event Filter refines the selection, gyenrputer Fullevent buffers
can perform event reconstruction _p4; processor sub-farms
using latest alignment and calibration _

PC farms

data
Datarecording ~Sec

G. Bagliesi — HCP 2006 - tau tagging in atlas and cms
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@ Atlas: tau trigger scheme

Lepton trigger
o Trigger with the electron or the muon

Hadronic tau trigger

o LVL1 Tau Trigger (Calo)
R.O.l. defined with EM and hadronic towers
Isolation in ECAL and HCAL

o LVL2 Tau Trigger (Calo + Tracking)

Evaluate offline variables:
o Cluster EM radius, width of energy deposition, isolation fraction, tracks

o Event Filter

Based on TauRec code
Good progresses in last year
o not yet fully finalized

G. Bagliesi — HCP 2006 - tau tagging in atlas and cms
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@ CMS: general trigger scheme

s

1
&
Processor farms
sec

Detectors

Digitizers

40 MHz
Clock driven
Custom processors

Front end pipelines

rs

Readout buffers

100 kHz

Event driven
PC network
Totally software

Switching networks

100 Hz
To mass storage

two trigger levels

Level-1 (~us) 40 MHz
High-Level ( ms-sec) 100 kHz
Event Size ~ 10% Bytes

CMS

segment| |segment
finder inder
Pattern

Comp-
arator

track
finder

track
finder

y v

Global Muon Trigger)

Global Trigger TTC System)-b(subsystems)

ing in atlas and cms
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@ CMS: L1 trigger for tau jets

Active towers patterns
allowed for tau jets
candidates

k T Jj:;[qerr
Tower D

— | | | N

,_h-_l ,,
-
|

FPbWwo4 Crystal AN Ap = 0348
L

r
s r
AnAg=1. 8

*QCD E; samples in the range 50-170 GeV have been used for the

HLT studies. They represent more than the 90% of the total L1 Rate

A factor ~103 of QCD background rejection is required at HLT
*Reduce rate from ~kHz -> ~Hz
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@ CMS: Ecal 1solation at HLL'T

Calorimeter isolation is applied
to the 1st (i.e. most energetic)
HLT Calo jet.

—he
LI

efficiency

Higs, M_=200 Gefc”’
Higgs, M.=500 GeV/c”
s+ Higgs, M, =800 GeV/c”
QCD, p,=50-80 GeV/c

QCD, p,=B0-120 Ge\/c

QCD,p,=120-170 GEW‘

Combined QCD,
"""" 10 12 14
pPeit GeV

CMS

Pisol = Z Er — Z Er

AR<0.40 AR<0.13

Efficiency has been evaluated for
bbH->bb+tautau sample.

The main rate is represented by QCD
di-jet events (p;"2:50-170 GeV/c),
which is our bkg reference sample.

Rejection factor 3 is provided with
Pi.o < 5.0 GeV

It is used in association with the Pixel
Isolation (see following slides)

G. Bagliesi — HCP 2006 - tau tagging in atlas and cms
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@ ‘CMS HLT: Calo+Pxl or Trk Trigger?

CMS has developed two similar HLT trigger algorithms:
“Calo+Pxl trigger ” and “Trk trigger”

«“Calo+Pxl trigger”: only the pixels hits and the Level2 calo isolation used
ofast
egood performance for isolation
epreferred for decays with two taus in the final state (like A/H->tautau)

“Trk trigger”: (some) hits of the microstrip inner tracker used, no Level2 calo

Isolation
eslower than Calo+Pxl
emuch better resolution for track momenta

euseful in channels like charged Higgs boson decay
stight cut on the pT of the leading track

G. Bagliesi — HCP 2006 - tau tagging in atlas and cms
31



CMS

@ CMS: HLLT with Tracker isolation

HLT tracker_isolation IS ~same than ® 0. R - T
offline isolation & 0.55 .- Lzhllfuqm};', _._hh.é
t R St IR

. . . " D8E=ccscaafacaafans _.._,, ........ ,, ...... _..,.,_:
Primary Vertex is made usingonly £ oast...... R A I s R
pxl Y S SRR L 0 N RS S:
Pixels + layers of silicon trackeris ™k e B eeedeere e bbb 3
used to reconstruct tracks | W R EEEEHL
D Regional Seeding With 2 Out Of 3 pXI 0 ...... é.....;...g..-.é..-é. .E‘. .E.E.JE.....-.;l'.r:‘:;c'aé;;:}.;;;..é‘.é..é. Ié.‘E-:
hits o2sf+rrfeverfdifd AL o mazmogove? i
Isolation cone is around Leading 0 i SR LS

Track 10" 10 e ol
Tracks are associated to the 1st PV

in the list Selection efficiency vs QCD efficiency
o PV are sorted by the Xp-;? of the

associated tracks. Benchmark channel:

sH—>11—>271—]ets
>
PrLead Tk > 6 GeVic *HLT selection is applied to both taus
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< CMS
@ CMS: Charged Higgs HLT trigger
| 103 ; | ITT T [ T I |“| 1T : I'TT I nlml T I ||_;
Channel considered N i
g10% sy E
*gg->tbH+, gb->tH* e 10;_"’%., ..Léyﬁle.ii...‘l.'l'..:-._ga.c-iiﬂ\! b
*H* ->tv (tau hadronic decay) s E N
|_
1 S R E
aL1 output rate: ~ 3kHz R . ]
HLT selection 10-2; _
\E,miss>65 GeV: output rate ~30 Hz 0 F | leeh i masve ey, | §
107, | .
.After applying Tracker iSOIation + E| | i L 11 111 L 11 111 [ |||i||| 111 | | ||§

momentum cut (P;-7>20GeV):
eoutput rate: ~ 1Hz

G. Bagliesi — HCP 2006 - tau tagging in atlas and cms

0 20 40 60 80 100 120 140 160 180 200
HLT ET* cut(GeV)

33



CMS

CMS: tau tag etficiency from data

= Thetag efficiencycanbe 7 — -+ — ;4 + Tiet + X
estimated from the ratio:

L — pp

ANZ—WT—»,LL—FTjet =opy X L X BR(Z — TT — [+ Tjet) X €HLTy, X €rtag X €other =

ATmMeas :.\erk:g.
B f-L+Tjet - f-L+Tjet

T T -] Tbk( .
7 — __ NTmeas 7 g
;\,Z—i‘!‘_L,-‘.L — O-DY X L X BR(Z — 'L{IJ) pd EHLTIPL X ET?IQ-SS reco — 4 ;u_ff’i-‘g — U f-L—f—,u

€r tag -~ T Isolation in cone, requirement for 1 or 3 tracks in the signal cone
€Eother - S€lections rejecting background to the / — 77 — o+ Tiet - tt and W + get
and mass window selection

€mass reco - €fficiency to find the second muon and mass window selection efficiency

= bkg. -
N™meas N Jf_ E HLT Lt \0
€ . . ﬂ‘|’7je1‘. :“é_k Tjet X BR(Z—hUJ,LL) % 1 X Ffiiﬁﬁf reco
T tag Tmeas _ \jORG. BR(Z—117— T € T HKTjet
AP’J‘FP’J A JL L ( HT ‘jet) HLTEHJCIL €other

Things in black - known from experiment (introduces statistical error)

Things in red - to be obtained from Monte Carlo and data (introduces systematical error)
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@ CMS: tau tag etficiency from data

Selection table for 30 fb-1 Signal Background
| Process: I Z — | Z — i+ 7jes | tt | W+ jet | bb
o x BR [pb] 2127 468 830 41457 22904478
Events for 30 fb~* 63810000 14038200 24900000 | 1243720312 | 687134340000
HLT (single i, pr > 19 GeV/e) 12113522 532024 1714285 12825148 1658017
only one, it pr > 20 GeV/e not applied 449087 1093926 11256357 1044637
Tjet L > 45 GeV not applied 82211 534301 2174934 51228
leading 7,.¢ thk. pr > 40 GeV/c not applied 17030 204978 466396 4609
T tag not applied 12379 137657 190844 2499
mr(u, MET) < 30 GeV/c* not applied 8588 21407 32485 1464
Ap(p, Tjet) < 175° not applied 6820 20107 25663 1266
Eoiv, >0 not applied 3665 8531 5633 694
Electron veto not applied 3032 2664 3839 504
Jet veto (1 central jet) not applied 1666 682 1460 116
Mass window 7191968 — 28658 988 — 99 6322 42 = 30 61 = 34
Mass window (wide) 7191968 — 28658 1291 =113 206=40 271 £ 75 75 = 37
Error contribution on g, for 30 fb
Source: Number of | Calorimtery || background | Total
:‘I-f-Tj et EVEeINts scale uncert. 1111C31'T31111'}-"
Contribution
o] 3.4 8 1 8.7
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ATLAS

TauRec is the standard tool: flexible
and powerful
o Possibility to use different seed
m  Clusters, tracks...
o Likelihood approach

TaulP3P gives good performance
for low momentum taus

o Multivariate analysis helps to improve
the performance

o Good energy flow algorithm
= Very important for low energy tau
tagging
Triggering path is established...
o But not yet finalized

CMS

Atlas vs CMS

CMS

Triggering path well understood and

established

o HLT algorithms based on isolation work
very well

Off-line tau tagging based on

Isolation + additional methods

o Good results

o Likelihood/multivariate approach would
improve overall performance

A first method to evaluate tag

efficiency from data has been

studied

General energy flow is being
developed in CMS...
o But not yet available

o Would improve things for low energy
taus and mass tag
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@ CMS

Conclusions

Tau jet identification at LHC is crucial for many
discovery channel

Off-line tau tagging methods are well advanced
In Atlas and CMS

Trigger to tau-jet starting from Level 1 is
possible

0 needed for several discovery channels

LHC data taking is (finally!) approaching

0 we are ready to switch from simulation to real data!
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