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ﬁ tud .yMQ e top |
Fleciton Neutino | MuonNeurno [ - Tou Neurino Is it ‘standard’ physics?
0 e The top turns ten years, but still so
Elackon . T little known about it...

Al 105.7 1777

QUARK

o

Up Cham

e Its large mass gives unique features
for the investigation of EW symmetry
breaking and physics beyond the SM

—-

Top

W 1o P g e Hope it will be the key for revealing
o é new physics at the LHC.
Do shange Bottam

The LHC will be a top-factory
The NLO production cross-section is about 830 pb. At L=21033:
— 2 tt events per second !
— more than 10 million tt events expected per year:
perfect place for precision physics
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Many good reasons

1. Precision physics measurements: [ masmil
@ many measurements in the production 80_Be-cay&ﬁb;r;sTeva1$or‘\ ey L
and the decay phase | CL _
= place where to best constrain the SM ! — ek dirce
EW radiative corrections o< m?2 %Oducmn (d@ !
Jggs& sec@n /
2. New physics potential: % - '\‘ y |
¥ €normous mass, glose_ to the EW scale _P, m ,m.lmo —
= larger coupling with Higgs 80.3 Wirect -
@ perfect place where new physics could manifest 1‘_} q{™ , : T mass
itself (in production and decay) - a——
qjet 150 W, t helicitie®’

3. Essential tool for calibration: ev]

@ jet energy scale (b, light jets)
@ b-tagging calibration 0 jet 4 l

tt\

,f

b quark jet

& excellent understanding of standard physics is {
essential to search for new physics and for
any claim of discovery !

b quark jet
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A\ et INg ready
In preparation for data taking, CMS is also completing its Physics TDR.
This has been the time to refine/prepare software, tools and analysis
techniques to be ready when the first data will arrive.

Main focus on:

@ Robust software architecture for event simulation and reconstruction
e aim to have first results with full detector simulation in the Physics TDR
@ Sound and complete event generation, or know how to do it
e massive event generation and simulation with up-to-date generation tools
e getting experience on the needs (tools/computation) for real analyses.
@ Sound strategies for assessing systematics from theory and detector
e common (between analyses and eventually experiments for theory)
determination of systematics is highly desirable. Work ongoing.

— Many results are being completed in these months, still it is possible to give
an overview of what we have been doing and what we should expect.
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eneration/simuiation setup

The event generation setup in CMS is steadily moving towards a more complete
and realistic data simulation.
e From PYTHIA to Toprex for top spin correlation.
e Define a common set-up for input parameter and ‘environmental’ settings in
PYTHIA:

e radiation and hadronization/fragmentation

— use LEP tuning
e minimum bias and underlying event

— PYTHIA tuning to Tevatron and lower energy data from UA5
e PDF description

— CTEQG6L/M for central value and study of systematics
e Use a better ME description where needed —CompHEP, ALPGEN- (next slide)

Full simulation is entirely GEANT 4 based.

— validated on test beam data and with previous simulation GEANT 3 based

— More than 10M SM events produced in the last months
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The study of top production involves final

states with many jets/partons.
— better to describe the processes with the
highest matrix elements (ME) possible order.
— this is true for the tt signal, but even more
so for the background (esp. W/Z+jets).

10V L

/bin (pb)

In CMS a large production of SM processes using

ALPGEN has also been launched 0(10-20M events):
(LO ME plus parton-jet matching to avoid double counting

in exclusive samples) .
W/Z+N jets (N=0,1,2,3,4,5,6+)
WW/WZ/ZZ+N jets (N=0,1,2,3,4+) .
tt+N jets (N=0,1,2,3,4+) 1o
N jets (N>1)
bb+N jets (N=0,1,2,3,4,5,6+)

Z/W+bb+N jets (N=0,1,2,3,4+) 102
Z/W+Mc+N jets (N=0,1,2+; M=2)

bbbb+N jets (N=0,1,2,3,4+)

ttbb a
Y+N jets (N=0,1,2,3,4,5,6+) 0

They will be used to validate results, study
backgrounds and systematics with more details

log(p,(tt))
e hep[ﬂv0305252

" Solid: MC@NLO
Dashed: Herwig '
Dotted: NLO

O ALPGEN
L MC@NLO

T T TTTTIT
ol
11 1l

X

fs:|1.96 TeV




Top production at the LHC happens mainly via gluon fusion:

g X t 3{% ) X
W 90% 1 | 10°/°>m'm<
g X, T {@g@'—‘—{ - /% -

The top in the SM decays into W+Db, leading to different signatures

_t__fM T 100% @ need to reconstruct and identify
b e electrons
e MuonNs
e b-jets
e light jets
e missing E;
— Excellent energy flow is mandatory

tt decay modes

all hadronic

lepton + jets

, Measuring the rates tests production and
decay mechanisms at the same time
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_ riggering on top

Trigger efficiency is an issue at hadronic machines
The inclusive triggers allow to explore as much as possible the wide range of

standard physics final states
e isolated leptons, many jets and missing ET, also b/t tagging possible with the
inclusion of tracking devices in the second level trigger

Generally no big problems for top pair production in (semi)leptonic channels.

The most difficult is the fully hadronic low lumingsity HLT trigger table

inal tate [Fosgeroies | o o [ e

@ Lower the thresholds and make use of @ | 1coated muon 19 25
fa.St pIX-E| b-ta.gg”:].g requiring 2 t.raCkS n Isolated electron 29 33
a jet with IP significance exceeding 2c¢ .

< Additionally use the regional full track SingleJet, 3Jet, 4 Jet | 657,247,113 i
reconstruction requiring 3 tracks with Jet + missing E 180,123 5
IP significance of at least 2.5¢ Inclusive tau jet 36 3

: . 10 N
< Signal efficiency ~15% with S/B~1/160 Electron + jot W 5
Inclusive b-jets 237 5
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DI-lepton event selection

Selection is cut based: e NI B

@ Single or di-lepton trigger ol (AR < 0.3)—E. (¢ 1‘ 1 I
< Two isolated oppositely charged r - (e)) 1(© ‘ I =r(AR<0.3)~Er(w).
leptons with E;>20 GeV and 1800] ! 1t
- AR=,/A’ +A¢’ Too
|T] | .<2-5 ] e | ‘ 11 muons
& Missing E;>40 GeV 1000 ! o Jof
@ At least two jets with E;>20 GeV _~ electrons ¢ 11 |
and |n|<2.5 j o Hy 1 M i
@ Two tightly b-tagged jets oL T o s df’? S D P 1;md3ﬁe4
% rL i Legend
g -Signal
2 w0, ™" Main background represented by Z+jets
s | | = when no b-tagging is present.
™ 1500 B 2z — cut the Z peak for leptons of same flavour

With tight b-tagging, efficiency about 5%
(15% without b-tagging) with excellent
background reduction

— S/B~5 (B mainly from leptonic T decays)

100

50

100 150 200 250 30( 9
invariant mass [GeV]
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emiieptonic event seiection

Selection is cut based:

@ Single lepton trigger 10° J —thi
< One isolated lepton with E;>20 GeV and |n|<2.5 § — Ldsg jets
< Exactly four jets with E;>30 GeV and |n|<2.4 Wb

= Exactly two tightly b-tagged jets (P>60%) :

@ Exactly two anti b-tagged jets (P<30%) mzi
Main background represented by W+jets 5

(to a minor extent Z+jets and di-bosons) o

— Efficiency about 4% with excellent background
reduction (S5/B~4)

1 1 1 1
2 4 i i 10
Combined BTagging Discrimant

Further improvement can be obtained by a
mass cut after the full event reconstruction

<
Iie]

= £
.
T[T ]
#
3

e 2 of the constrained fit imposing the W masses E
e transverse momentum of the resulting tops 0.6 ¥
e difference between the fitted and the reconstructed 055_ ®

W boson masses s *

¢ AR between the lepton and the hadronic b 04—

total LR-cut purity
®
|
faﬁ!‘

e the b tagging probabilities 0-?-%

C 1 1 1 | 1 1 1 1
Roberto Chierici 0 0.2 0.4 0.6 08
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ully hadronic channe

Selection is cut based: F [— @y hadroric |' b
= Any jet trigger with fast b-tag (either with pixels 9 [z E
or with regional track finding) on one of the two 0.051 .
most energetic jet F ’ :
+ 6 to 8 jets with E;>30 GeV and |n|<2.4 004F E
& Kinematic selection: 0.03F l L3
e centrality of the event I : N E
e non leading jets total E; 002 Mg
e aplanarity 0.01F “i11|4
= Separately consider singly and doubly b-tagged DE, X T TP -
events 0 010203040506070809 1
centrality
S [T e g 1PETTT T
Main background is given 3 11} ST b
by QCD | B
E 0.6‘:” ‘ {1 8 L *‘-_ —tt ]
Efficiency about 2-3% 5 | - S K
W|th S/BNO].S‘OZS E 0.4:— VoA - 10.1;;_ *Y‘ e i
PP S S ] C Lt | .
=R S R L O T O O LA R | .
R EE . S WP I - T A S F ** A ] H
Roberto Chierici 02040 60 50 '1'65{55%9&{{&3‘{(@353 10" 2640 60 80 ‘1'aaiébw-fg{giﬁ(égg%



>ystematic uncertainties

In the (not so) long run the determination of total and differential top-pair
cross-sections will be dominated by systematic errors.
The most important are expected to be:

Luminosity:
e Reasonable goal is 5%
(— measure the number of interactions per bunch crossing (HF) and o(pp) (TOTEM))

Theory related:
« Radiation description (- vary Agepand Q2,)
o Minimum bias and underlying event (- extrapolation error from low energy data)
o PDF parametrization (- CTEQ6M)

Reconstruction related:
e Jet energy scale (— ECAL: 0.5%, HCAL: 1-2%p, jet energy calibration to a few %0)
» b-tagging efficiency+fake rate (- use tt for calibration: to 4-5% with 10/fb)
e Lepton identification and energy scale

@ Work is ongoing to provide sound estimates for the Physics TDR.
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“hallenges at the start-up

Pilot run in 2007 without ECAL end-caps and pixels.
The first fb-! will be in 2008 with full detector: the main issue for interpreting

the first data will come from imperfect alignment:
e first data taking scenario (1 fb1), opposed to long term data taking (10 fb1):
— alignment of the tracker with data will be incomplete (e.g. isolated )

Pixels aligned to a 10 um level is good enough to have an acceptable degradation of
the b-tagging performance.

il Transverse impact
_ . _ i mgnmmmhmm» parameter resolution ++
The systematics, in particular those detector [~ T - | & + &
related, will be worse by a factor ~2, but: g _;,m“*m*** + ++++++_+ ¢
e :ﬂ*i_ 1—+++.|..‘* Pl o =TS + +=L Ak +-+-* +.*.*.+*+
— Selection procedure basically works also B | ' +
for the first fb! Lt ity 1t
— The top mass peak can be reconstructed ip°—-onsy sre— ;Hm +;1,___i+____i_____ ............................
in matter of days TR AALMARIACE
— Fast feedback on detector performance. ""Zﬁﬁﬁjgﬁﬁi o ;j]ﬁ
0 0.5 1 15 2 2.5
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(=N andard” use of top pair production
7

-

Top-pair production will be extremely useful for standard precision
measurements...

e top quark properties (mass, spin, charge)
[— other talks in these sessions]
e constraining of PDFs

e V,, measurement (in addition to single top):
measured by the ratio of double to single b tag of the selected events

BR(t —Wb) _ V| e
BRIt >Wa) NV, [ + N[ +N[ "

dominated by systematics on the b-tagging efficiency and fake rate.

e measurement of coupling from ttZ and tty production
Would be the first direct information on top couplings to neutral
bosons.

within the SM  R(bb/b) =

...and a perfect workshop for calibrating reconstruction tools:

e b-tagging
e jet energy scale
Roberto Chierici 14
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With an accurate measurement of the top-pair
production cross-section the proton PDF can be
further constrained:

do
dN, _ "PwmaeoX o) pdqu’glg (X, XZ;Qz)

dy dy

e a large range of x and Q2 can be probed:
m2=sx,X, and y=1/2In(x,/x,)
= X, = € ¥ m/\s

e The dominant production mechanism for heavy

quarks (b and t) at the LHC is gluon-gluon fusion —— \

_é_
10

e QCD there needs to be solidly understood

Roberto Chierici
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Beyond the SM

7
top-pair production will also be a probe for physics beyond the SM:
e Nnon-SM production (X—tt)

e unique missing E; signatures from § >t T — %, t, b - y't
e non-SM decay (t—Xb, Xq) ’

e change in the top BR, can be investigated via direct evidence or via
deviations of R(££/¢)=BR(W—tv) from 2/9 (H*—tv,Cs).

e highly suppressed in SM, less in MSSM, enhanced in some sector
of SEWSB and in theories with new exotic fermions

e 5 sigma discoveries possible for BR down to 104
e non-SM loop correction

¢ 6, \0-6,0/ 6,° <10% (SUSY EW), <4% (SUSY QCD)
typical values, might be much bigger for certain regions of the
parameter space

e associated production of Higgs

Roberto Chierici 16



1.0 = —

The Yukawa coupling of top :|

to Higgs is the largest. P %h-'*j‘aﬁnﬂ;ﬁ
-;E : \“u:‘_‘ |G::i: lan|3=:u}'
d "
e It is a discovery mode of the Higgs boson for | “\
masses less than 130 GeV oz | / %
e Measuring the coupling of top to Higgs can test |- ey
the presence of new physics in the Higgs sector °%i = TR

= Very demanding selection in a high jet multiplicity final state

0.7 pb (NLO) q
mHzlzo%eV

tt)): 507 pb ttZ: 0.7 pb




_ 11ggs boson reconstruction

e Reconstruct ttH(h) — WWbbbb — (Iv)(jj)bbbb
e Isolated lepton selection using a likelihood method
e Jet reconstruction: 6 jets at least, 4 of which b-tagged

e Reconstruct missing E; from four-momentum conservation in the event
(+W mass constraint in z)

e Complete kinematic fit to associate the two bs to the Higgs
(can improve the pairing efficiency to 36%, under investigation)

% @_10 2T, | | ]
E:ﬁ LIS '-m'-m'h'l § E S
= . B max. my i
- g k=135 results can bel i
% 2on. my- USGEVE’ extrapolated [ i} ", _

Wikl MR k3T 10 a =
i 5 E
SgttH/gttHN16o/o Y AR T T .
4 for my=120 GeV I m, =115 GeV/c* |
1 hep-ph/0003033 - ' *

1' ”llllllllllllllllllml I | 1 ‘ | |
T T -0 100 200 300 400 500

iy -

Roberto Chierici m, [GeV/cz]



Top production at the CMS/LHC will be an excellent place where to:
1. make precision electroweak measurements and constrain the SM
(my, oy, top quantum numbers, PDF)

2. test the presence of new physics and explore beyond the SM
(ttH, charged H, MSSM)

3. calibrate tools and detector
(b-tagging, jet energy scale)

Provided that:
e we gather an accurate understanding of detector and backgrounds
e we know how to deal with systematics

At CMS we are working on that...
The physics TDR will be the occasion to show all the CMS potential in
terms of both physics results and readiness to take and analyze data

Roberto Chierici 19
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REsSoNances

Many theoretical models include the existence of resonances decaying to top-pair
e SM Higgs (but BR smaller with respect to the WW and ZZ decays)
e MSSM Higgs (H/A, if m,,m,>2m,, BR(H/A—tt)=1 for tanB=1)
e Technicolor Models, strong ElectroWeak Symmetry Breaking, Topcolor

Clear experimental signature and ability to reconstruct top also make it a
useful “tool” for studying exotica

ATLAS: study of a resonance X once known gy, [, and BR(X—tt)
Reconstruction efficiency for semileptonic channel:
e 20% m,=400 GeV

e 15% m.=2 TeV — Shown sensitivity up to a few TeV
o=
Z lasam
Re-do with full simulation testing: - - % oxBR required for a discovery
e sensitivity Q 30 fb-
e mass resolution © 'k S

S

1 1 1 | | 1 | 1 | | 1 | l | | | 1 1 | 1 1 1
1000 2000 3000 4000 5000

3
Roberto Chierici 1TeV m, [GeV/c?] )

o L 300 fb-?
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AN ommissioning
Determination My, in initial phase With an extremely simple selection and
e Use 'Golden plated’ lepton+jet reconstruction the top-peak should be
visible at the LHC since the beginnin
Period S’Egte?/r)nt Stat éc/0 2 2
Main background: W+4jets
1 year 0.1 0.2%
1 month 0.2 0.4% - [ Commissjoning T-mass |
1 week 0.4 2.5% - g || =k ssitser
of B ! | (2/3 days low lumi)
Selection: oF ? H
e Isolated lepton with P;>20 GeV : " i i
e Exactly 4 jets (AR=0.4) with 10 { * |HH{H|+ R
PT>40 GeV 1003— Hii e B "|+"{||H+|£ HI*#II
Reconstruction: < i:“ S 1'“*'5
e Select 3 jets with maximal - ,,,*.‘3*-'{"'
resulting P; et oo e s hea |

measure the top mass to 5-7 GeV
— give feedback on detector performance

Roberto Chierici 22



D VS

Fixed order matrix elements: truncated expansion in o:
® Full helicity structure to the given order
® To be used for hard (compared to signal scale) jets.

Parton Showers: infinite serie in ag keeping only singular terms
(collinear approximation):
& Excellent approximation at low p;, with emission at any order and simple
interface with hadronization models
® Large uncertainties away from singular regions
® To be used for soft (compared to signal scale) jets.
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S

» Initial/low lumi L<1033 cm2 st
pp (mainly) at Vs = 14 TeV a few minimum bias/crossing
Startup in April 2007 = Design/high lumi L=10% cm=2 sl
after ~ 3 years

>20 minimum bias/x-ing
s — fast (< 50 ns) radhard detect

s
e e
s Yo v =
UL46 A
AD /A e
was
s P25
5 !} Point 4
&l
[UEP! 7:[\|| Point 3.3
A T

Point 3.2 27 km ring

1232 dipoles B=8.3 T ATLAS and CMS :

pp, general purpose

Point 7

1
n g uIs3
Point 1 ” uws PX$4 uass
P e ] PZ85
PMIS —_ L8 6
P I
ults usis T8 LELEY f
o, = ..
A
SV [Gf-ap el e Rt
Y i
LHC ‘B R
ATLAS :
‘ LHCb
il ) -
pp, B-physics 24




recisely constraining the SV s

-

i i Thanks to M.Gruneld
Repeating the electroweak fit only 80.6 I B e

changing the errors on the top | —LEP1, SLD Data

and the W masses: \ | LHC Data
omy,=15 MeV; dm=1 GeV 057 e8%CL

(world combined will look better than
these ! — Tevatron run II, LEP2)
(current central values assumed)

L BN I
80,70 | experimental errors 68% CL: 803 4
i LEP2/Tevatron (today)
| —— LHC MSSM 3 1
80.60 |- | My [Ge _
B 80 2 .1.14. :.30- 1000/ IPIreIilmilnalry
E 8050 130 160 170 190 210
s m, [GeV]

80.40 |

SM constraints on m,; => M, =737

(émy/my = 25%)

80.30

80.20 |

Heinemeyer, Weiglein '03 _|

Loy = Chances of ruling out the SM !

1 1 | 11
180

160 165 185 190



Op mMass error evolu

240 : ' T : T ' T ' T ' T ' T

new DO analysis

M& TRD A5

In 2010 this point should
have negligible uncertainties

® from EW fits
A direct measurement by CDF
¥ direct measurement by DO N
B world average from direct measurements 7

Top Mass (GeV/c?)

lower limits prior to discovery in e*e” and pp collisions
and from the W boson width

0 ] I | I | I | 1 | 1 | 1 | I | 1
1989 1991 1993 1995 1997 1999 2001 2003 2005
Year

Roberto Chierici 26



-

A needie In a Million haystacks

Triggering and selection phase typically CERN | | l_i-i;‘ri;
require reduction factors of 101! (i.e. Higgs) | | l| i
process o(pb) | Events/s | Events/y
bb 5x108 | 106 102 «f
Z—ee 1.5x103 ~3 107
W—ev | 1.5x10%* | ~30 108 = S il
| |
WW—-evX 6 102 6103 |5 1ubp a5 / I L
< E'T>025 I 1
~n 7 - o L l |
H( . ) Sio 2 1?)3 134 T P
700 GeV x10- s Ee .
; 1nb | \mp p :
Need of an excellent understanding of CMS ! | (.o, @7/ /'
<« calibrated calorimetry i mmp?ﬁpé[i 4
x ECAL: use MB, Z—ee, W—ev, E/p Tob g .
x HCAL: Z+j, v+j, W—jj B :
= aligned detector B iy i
x |aser system — - 500 Gev g
X COSmicC W | | | T
x beam halo 0.001 0.01 .1 1.0 10 10

Vs TeV 27



eneration tooIs

Pythia Herwig ME MC@NLO
Hard scattering LO tt LO tt LO tt+n NLO tt
(hard gluon)
PS shower cohere_nt cohere_nt Pythia Herwig
ISR/FSR branching branching :
(ISR/ ) (LO DGLAP) | (LO DGLAP) c_)r Herwig
. ) interface
Hadronization | LUND string cluster doubl
del ( ouble
mo counting
beam-beam all No MPI pr%'fgef?(édca”
remants, MPI
(Yes, v605) | b the cikw)
Spin corr NO Yes Yes No
Comments Good for inclusive tt Good for Good for tt
but poor in tt+njets multi-jets, multi jets
but still LO
ME: ALPGEN/MadGraph/ComHep/TopRex etc
Roberto (ﬁfdri?io) 28




perrormance

Event selection is conditioned by efficiency, bandwidth, CPU power

Different classes of selections:
< Inclusive triggers to cover the large part of

the standard physics program

& Exclusive triggers to extend the physics
program to specific sectors

< Calibration and monitor triggers to understand

the status and performance of the detector

Process e (LD ¢ (L1+HLT)
W—ev 87%, 90% 77%, 69%
H-yy 91% 78%
Z—Uu 99% 92%
tt—uX 94% 72%
A/H—-11-52 jets 78% 45%
Hr*—tv—jet+E_. 81% 58%

(accéptancé inefficiency not included)

Trigger object Threshold (GeV) | Rate (Hz)
Isolated muon 19 25
Double muon 7 4
Isolated electron 29 33
Double electron 17 1
Isolated photon 80 4
Double photon 40, 25 5
Single Jet, 3 Jet, 4 Jet 657,247,113 9
Jet + missing E 180,123 5
Inclusive tau jet 86 3
Di-tau-jet 59 1
Electron + jet 19, 45 2
Inclusive b-jets 237 5
Other (calibration...) 10
Total 105




RESOIUtIoNn comparison

ATLAS CMS
Single &t resolution with o 2% 2% o 127%
—= D ®1.8% — = 0
ECAL + HCAL (EinGev) E JE T E 2% E- Jg DO
100 GeV & 4.6% 14.3%
Jet rgsolution with o _54% ®13% o _118% D 7%
calorimetry (E in GeV) E JE E JE

100 GeV jet 5.6% 13.7%

1 TeV jet 2.2% 7.2%
Resolution from | 9 _60%. o, +1.8% O 50 0 +0.5%
inner tracking (p; in TeV) Pr o

100 GeV py n 6.3% 1.6%

500 GeV p; n 30% 7%

Roberto Chierici 30



rigger CPU, rate, speec

HLT trigger table v 6w o i

Inclusive electron 29 33 33 HOW tO plan d L1 tl‘lggel‘:

Di-electrons 17 I 34 100(50) KHZ @ hlgh(IOW) |Uml

Inclusive photons =0 4 38 U

Di-photons 40,25 5 43 33(15) KHz Safety factor 3

Inclusive muon 19 25 GR U,

Di-muons ’ 4 - 8(4) KHz per physics object

Inclusive T-jets 26 3 75

Di-1-jets 59 I 76

|jet * E mis 80 * 123 5 21

[-jet OR 3-jets OR 4-jets 657,247, 113 ] 89 ) .

Electron * Jet 9% 45 2 = CPU per physics object at L1:

nclusive Aot . . os 1 GHz Intel PIII CPU (=41 SpecInt95)

Calibration and other events { 10%4) [0 103 X 4092 CPU Seconds to cover the

LIS —— ] full 15 KHz of L1 @ low lumi
Iime I Level- avel- rigder rate ota lime

Physics Ohject evenﬁms} {qui;;l {5) x On a\_/era_ge N300ms/ event

Electrons/photons 60 4.3 GEE . ConSIderIng fu" ]'OOKHZ one

needs 30000 PIII

Muons 710 LN 2556 - 1.2 106 5195

Taus 30 30 300

Tets and Eiss 50 X 34 —_ 1 At the start of LHC (50 KHz+a

Electron + Jet 165 0.8 132 factor 8 from Moore's law) 2000

e 200 05 50 CPUs should be enough

31
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arly physics wi

Possible from April 2008, after the pilot run is over...
= Thefirst thing we need to understand/measure ...

channal, NLO o x Br Level-1+ Events Basic ratesfor W, Z, tt, -
HLT efficiency | farlo !
W-=e v, 203 nb 0.25 s 1107 | mportant for ) ) ) )
W 303 033 — = calorimeter calibration, alignment, ...
Z-=ee, | BT 1D 0.53 L0x107 = the understanding of the major background
Z-+pp, 187 b 0.65 12 %107 sources for Higgs and SUSY searches
tt~->p+X, 187 pb 0.62 1.2 x 10° such as Z+nj, W+n;y, tt, ...
> S L e Yet, there are also very exciting SM measurements!
3 | “”5‘"“3'1_1 o oz wal  Example: M, from tt—>WbWb— bbqqlv
Eﬂﬂﬂ B IOfb PE -um.;-l:li- (Bl . 1
L T top, +bg " LHEEE E  ATHE Ingredlents:
B fop ] . . . eqe .
mm wogons | |~ 5 K selected]  © full kinematic reconstruction (utilize all constraints)
W waw tt events * b-tagging of jets
[ .
nw ” * 1solated lepton + jet reconstruction + Emss
oI
—Target AM,,~1GeV

100

Roberto Chierici

an ann

A clear challenge because this measurement
1s completely limited by systematic!

gy{CeV) ... looks like a perfect learn exercise ...
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The b-tagging

It is performed exploiting the b decay characteristics:
— IP of decay tracks, vertex displacement, high p;

lepton

60% b tag => ~ 6% u jet mis-tag
1% u jet mis-tag => ~ 45% b jet tag

u jet rejection
limited by vertex detector quality
60% b tag => ~ 1% u jet mis-
tag

C jet rejection
limited by c lifetime

g jet rejection
limited by g splitting
to bb (4%) or cc (6%)

Roberto Chierici
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ATLAS

CMS

MAGNET (S)

Air-core toroids + solenoid in inner cavity
Calorimeters outside field
4 magnets

Solenoid
Calorimeters inside field

1 magnet

Si pixels+ strips

Si pixels + strips
No particle identification

TRACKER TRD — particle identification
B=2T B=4T
G/py ~ 5x10% p. @ 0.01 6/pr ~ 1.5x104 p+ © 0.005
Pb-liquid argon PbWO, crystals

EMCALO | 6/E~10%/E  uniform S/E ~ 2.5%NE
longitudinal segmentation no longitudinal segmentation

HAD CALO Fe-scint. + Cu-liquid argon (10 A) Brass-scint. (> 5.8 A +catcher
6/E ~ 50%/E @ 0.03 6/E ~ 100%/NE @ 0.05
MUON Air — o/p; <10 %at 1 TeV Fe — 6/p; ~ 5% at 1 TeV

Roberto Chieridi

standalone; larger acceptance

combining with tracker
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