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. ntroduction

Reminder: Jet algorithms
3 Suﬁstructura Obsewables

Fil@up and its removal
) Rcsults
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]ntro&uction

Jet a]gorithms collect groups of Partic!es based on a common property
usua”g the direction of motion or small invariant mass w.r.t. a given direction.

At high boosts the c!ecag Proclucts of a l‘neavg object, eI Z, W, H Ok may be

’,

contained in a singlcrzt.

One would like to tell suchjets from orclinary high PT QCD ones.

Looking Forjet substructure: searching for differences between Partic!es that have
been classified as similar. —=> sort of contradiction

<> Resultis prone to bcjé’ualgorithm éepenécnt

<> (Observables must be defined with some care (mass, Planari‘cg,...

<> Correct for detector effects

Substructure is studies for highlg boosted massivejcts (F/m>2)
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]iﬁect of Boost

Jet “width” vs. its momentum
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> T he higher thejets’ PT the narrower thejet iS.
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]mplication: (_reation of Massive lets

| owpT High pT

Light quarks

b quark

neutrine

lepton

o S, o . R St N

> Hig%lg boosted hadronic TOP quark may be Fu”g contained !:39 a singlejet

— I et . - . O U a— pr— P —— s — . —— ol S . .
L ——— - - ’ -



Poosted TOP (Simulation)

TOP signal IS !argc!g enhanced

CMS Simulation, ys =7 TeV

0.07
0.06
0.05
0.04
0.03
0.02
0.01

D .|'-|-'T |-I|

:-: ; Non-top multijet MC

Probability / 5 GeV/c?

||||||||||||I|||| I----
50 100 150 200 250 300 350 400
m(top jet) (GeV/c?)

|

=

(a)

> Not all is lost! Poosted topjets appear as massivejets



———— L —— — - e — - —— i — Y —— . st W e

top decay




Reminder: et Algorithms

\Wealth onet algorithms
(_one Sequential
algorithm re~-combination
Infrared and L
collinear sancetg bad Sleiss &
Kt i
> PR

Cambridge//f\achcn Q

l Anti Kt <]

l l di=min{p;%?,p;??)(1-cosB;)



(Observables of Jc—:ts’ Substructure (incomplete list)

. Encrgg sprea&

. Width
RS I
. Angularity

. I~ cce ntricitg
. 5ub~c]ustering
+ [lanarflow

. Subjettiness

> Man9 observables, Partia”g overlaPPing

Guy Gur-Ari, Michele Papucci, and Gilad Perez. arXiv: 1101.2905 [hep-ph]

J
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p(r) = Ar N 2 pr(0.R)
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’ | % 8 |
-éSCParating Quark Jets from (Gluon Jets

Due to their color cl‘narge g]uonjcts are “wider” than quarkjets and have highcr

(charged) Particle mu]tiplicitg

| inear radial moments (Gn“ch)

Ca=3Cr=4/%

S, s . R g NS i T D Al O Sy s A . AT . st .

g

Linear Radial Moment

Jason Gallicchio, Matthew D. Schwalrtz

(]

b

=

Simulation

Likelihood: q/(q + g)

=k

ha W & 1 @ N @ W

R S Bl I S ET A B BTE R EN B SRR A
GllargednTrack hfIlE_lultipli::itj,r °

arXiv:1106.3076v2
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> Cairth(width) may help enrichingjet sample with gluon/c:]uarkjets.
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http://arxiv.org/find/hep-ph/1/au:+Gallicchio_J/0/1/0/all/0/1
http://arxiv.org/find/hep-ph/1/au:+Schwartz_M/0/1/0/all/0/1
http://arxiv.org/find/hep-ph/1/au:+Schwartz_M/0/1/0/all/0/1

Angula rity
Angularitg is defined 133: 7.(R,pr) = Z E; sin® 6; (1 — cos 6;)' "%~ Z E;6%~

LEjet 1Ejet
USua”g the a=-2 case is used name]y: T, = E E; 94
ij
1E Jet
An ularitﬂ manifests itself bﬂ l’naving a lower and
upper limits. The lower corresponds to sgmmetric
decag wh le tl‘l@ lﬂgher tOa very asgmmetric ®EE: \
COFRunll,L_ =6fb"
0.8, U i}
| ﬂ.?:
L | nif -l'l:I
© 06 '“I +'
= | I]E
= o ",
£ T I T - e e
l%' —s— Data, Midpoint, R = 0.7
"E ------- QCD, Pythia 6.218 i (m;etf Tmax o 2_3R2m}et
=] ~ .
E Pr
i




| Angularitg as a Separator of QCD/Signal(s)

Angu!aritg can tell QCD from boosted V

Angularity,t, fa=-2,z=0.05, R =0.4)

0.3

0.23

0.2

0.13

0.1

0.05

IIIIL_I_I__IiI|IIII|II|I!IIII!IIII|

——Z, . IE15
--=- QCD jets

Almeida et al., hep-ph:0807.0234 using MadGraph

14

012 014
Angularity (t_)

/=mJet/PT

>Angularity 1S suggcstea as a separator between QD and heavg objectjets
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Pace ntricitg

[ ——

Ecccntricitg o?jets is defined }39 I — Vmax/ Vmin,
where vmax & vmin are the maximal & minimal values

of variances ofjet constituents a]ong the Principle &
MiNnor axes.

Eccentricitg IS weak!g correlated with mass and width but stronglg correlated with the
Planarﬂow

- . e ———— ———- —— . ee—
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lanar [Tlow

Hanamqow IS help?ul 13 seParating two-«body decags from multi-«bodg decags

e Z 1 _ ,detls) _  4hds
~ L E, PikPin Pr=""000) T Ay + 4,)?

>

> N

TWOJ:)O(Jg éccags) e.g. boosted H, Wor/ should give very low Planarﬂow while -
bocjg chcags, c.g. top quarks should give rclativelg high value of Planarﬂow

choose a plane that minimizes the T outside, and measures the sum of this 1
P P P

> Flanarﬂow can &istinguish between two and three boéy Aecags

P SR — - - — e —— - ~— - - - T

,_]6--



distance to nearest subjet

d,=R X sum of p; of all constituents

» Ty small if hard constituents close to subjets

* Ty, / Ty<l: structure better described with additional subjet
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Corre]ations

—

| he various shapc/substructure measures are correlated with each other using MC.
| he exact level of correlation cle!:)en&s on the M used, but general Picture can be
obtained }39 stuclging any of the M. [Tere, thhia 6.4 is used:

| [ | | 1
Angu!arity | 0.27 0.00 0.19 0.00 -0.03 .IUB

Flanarlqow (=0.39 -0.02 -0.41 06

—

Eccentricitgr 0.33 003 0.32

\Width

Anti-k, jets, R=1.0
p, > 300 GeV
ml <2

ATLAS simulation
| | |

Flanarﬂow '

Eccentricitg'
Angularitg

Mass
PT
Widt!’]

!
{
]
!
’
:

T — ——— ol G — . .
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(_orrelations for Massive Jets

Angularit9

Flanar flow

Ecccntricitg ‘

\Width

PT

Mass

Mass

F
o

Eccentricity
FPlanar flow

\Width

| 1
-0.08 0.08 .IDB

0.14 -0.23 0.10
—0.6

| -0.2 0.07 -0.27
—-0.4
0.26 -0.05 0.31 0.2

1 40
0.57 -0.43

Antik, jets, R=1.0 | 1-0.2
p. > 300 GeV 104
Inl <0.7 |
M = 100 GeV —114-0.6
A]’lﬂslsimulatic]-n i-D.B

Angularitg

Whilc inspecting high mass (M> 1 OOGC\/)thS, the correlations between

substructurc obser\/ab]cs are changcd.

-

. ———— S —
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Variation of Correlation as a |

CijAH"CﬂMaSSWC

—unction of the Mass

Angularity | Planar flow | Eccentricity or Mass
Angularity | O.1 5 OsZ9 CREC) GL@8 A@L
Planar flow | ~O.19 | ~0.09 | ~O.14 | O.10
Eccentricity | Q.07 | O.08 @]

pT SR LS, @1,

Mass afez;

. | he move from a”je‘cs te hcavg ones induces changcs in the correlations between various

observables. The effectis quite small.
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Jcts’ ( _ontamination
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Jets would include signhcicant amount of “incoherent” energy from M] and UE

> Need to find a method to remove the excessive contribution
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| Grooming

Jet grooming: Family of algorithms that seek to get rid of the softer
components in and around a jet from UE or pileup and keep the constituents of

the hard scatter for further analysis.
Pruning

Flltenng brush, clean, coach, comb, curry, dress, drill,educate, lick into shape, make
attractive, make presentable, nurture, preen, prep, pretty up,prim, prime,

Tl’lmmlng primp, put through grind, put through mill, ready, refine, refresh, rub

down,shape up, sleek, slick up, smarten up, spiff up,spruce up, tend, tidy,

train, turn out

Ambiguous Procec}ures neighborhoocl»-c!epenclent

2.4+


http://thesaurus.com/browse/brush
http://thesaurus.com/browse/clean
http://thesaurus.com/browse/clean
http://thesaurus.com/browse/coach
http://thesaurus.com/browse/coach
http://thesaurus.com/browse/coach
http://thesaurus.com/browse/dress
http://thesaurus.com/browse/drill
http://thesaurus.com/browse/educate
http://thesaurus.com/browse/educate
http://thesaurus.com/browse/educate
http://thesaurus.com/browse/educate
http://thesaurus.com/browse/nurture
http://thesaurus.com/browse/nurture
http://thesaurus.com/browse/prime
http://thesaurus.com/browse/ready
http://thesaurus.com/browse/ready
http://thesaurus.com/browse/refine
http://thesaurus.com/browse/refine
http://thesaurus.com/browse/refine
http://thesaurus.com/browse/refresh
http://thesaurus.com/browse/refresh
http://thesaurus.com/browse/refresh
http://thesaurus.com/browse/sleek
http://thesaurus.com/browse/sleek

Mass Drop/\:iltcring

(J. Butterworth, A. Davidson, M. Rubin, G. Salam; http://arxiv.org/abs/0802.2470) BDRS

Goa]: remove incoherent energy and get the “cleaned” heavgjet

split a2 Partonic

constituents

J{mjjptp J1<m1)l:>t1> Jz(mz,Ptz) mj’>mj2

Lump the two partons 13
oncjet{blue) and the
incoherent !:).g. into the
other

.25 -’


http://arxiv.org/abs/0802.2470

Mass Drop Criteria (BDRS)

min(P 72 1),p72(j2)

p=mi,/m e maX(FTZ@' ijjpngﬁ
Large 5ma” StOP
oy Large clrc?sz and |
USE |1 as new |
2/% &0
o

]tcrativelﬂ removes incoherent energy c!epositions
till system is consistent with the c!ecag of a heavg
objcct into two light ones.

_26 .

s‘coP

H=mi,/mj



e 3

| ilterin o

Thejet IS split into sub-jets N an attempt to unveil its inner structure
(2, % or more sub»je’cs}

threc Paramcters

- f Y Cue RFi

mass drop

.27 -



Trimming

D. Krohn, J. Thaler, L. Wang, http://arxiv.org/abs/0912.1342

Use a jet algorithm (kt or C/A) to create small subjets of size Rsub from the
constituents of the large-R jet: any subjets failing pri / pt < fcut are removed

.
L2
-----

Re~cluster

with Raub PT/PT>Feut

eep onlg sclecteci

subjets

]CCut

Two free Parameters, prub & ]CCut



http://arxiv.org/abs/0912.1342

Fruning

S. Ellis, C. Vermilion, J. Walsh, http://arxiv.org/abs/0912.0033 :

: ' ¢
ot it ang ¢ vnwromed GAY Nob -

{Recombinejet constituents with (/A or kt while vetoing wide angle (Reut) and softer (zeut) constituénts.

?Does notrecreate subjets but prunes at each Point injet reconstruction
:

Apply:
P/ (PTi+PTP>Lcut |
(@12 Rﬂ>Rcut f

/[ Cut
PT,i>alPha*PTj’ ,alphaf'v 1

Two Parametcrs

RCut ancl ZCut

.
.
l
B T e e i AR i) ot Gehy Pubes VN S W st a e

fhmg

e

-

.Sty - —— ’ pm—— I R —
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http://arxiv.org/abs/0912.0033

Summarg of Parameters Studied

et Algorithms
Algorithm R |Grooming Parameters
Anti-kt 1.0 [Pruning RSO bR D5 o ar O Oil RO
Anti-kt 82 Trimming ft=0.01,0.0%,0.05; Raub=0.2, 0.3
C/A M/D+Fi]tering mu=0.20,0.%%,0.67
&
4

__50--




P (r)

DATA FMC
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5anit3 ( heck: Fileup I" Hect on Mass is Scaling with R & N

R ———————
— ATLAS Preliminary

v 140 Anti k; jets, p, > 300 GeV, |y|<2

[GeV]
>
o

100 R=1.0: dm/d Nlﬁ.f = 3.0+ 0.1

Mean Jet Mas

80——

Py
| - . .

40/
: = - = - - '
20! R=04:dm/dN,,= 02%0.1

60—~ R=06:dm/dN,, = 07+0.1

AmxK*

I

,52-
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—a— Before Splitting/Filtering
—u— After Splitting/Filtering
~—a Jels which will pass Splitting

ATLAS Preliminary  Cambridge-Aachen R=1.2 jets
Split/Filtered with R_ > 0.3
p, > 300 GeV, |y| < 2

ﬁ. 2.940.3 GeV

Ny




_'; Looking at the Performance of Trimmimg and Fruning

ol a g

@ Mean of mass distribution in data

600 < jet pt < 800 GeV

anti-kt R=1.0, Trimmed

W e

anti-kt R=1.0, Pruned

25

;‘ :I T I | T 1 T | T 1 I. | I. T T | T T I | T T 1 | I T I T |: F __I T L | I T | T 1 I. | I. T I | I T 1 | T T 1 | T 1T 1 I T I__
@ 280 ATLAS Preliminary 4 © 240 ATLAS Preliminary ]
O, - Data 2011, [ Ldt = 1 fb" 1 O, - Data 2011, [ Ldt=1fb" -
~~ 200 antik, LCW jets with R=1.0 1 _~ 220 antik LCW jets with R=1.0 —
" 240f 600< P’ <800 GeV, In| < 0.8 4 %z~ f s00s pS <800 GeV, n| < 0.8 -
N - == No jet grooming  --a-- f,=0.01,R_ =0.3 ] < opp|- =e= No jet grooming -« R,=0.10,z_ =0.05 7
220 .a f,,;=0.03, R_ =0.3 ... f_,=0.05, R’ '=0.3- - oaes R=0.10,Z_=0.10 ... R_,=0.20,z_ =0.05 -
[ .o- f_,=0.01,R_ =02 .. f_,=0.03,R_ =0.2 ] [ ... R =020,z =010 _ .. R_ =030,z =0.05_
200 — cu sub CL sub — 1 80_ cut cut cut cut |
- - f,=0.05,R_ =0.2 . - .-- R,=0.30,z_=0.10 -
180 = I -
: ] 160

160~ o * - ;I
[ - e @ * ’ - I‘*i’*“*‘. ' .
1 40 - ' ® * & ® * __.____ 1 40 — ' "‘.ﬂ'l ‘. |._
B [ ] ol " . il ]
120_— .-.-.-- L ] L - i 'l'-'"‘l — : . .*‘*‘.‘ll"l i =é=_‘
100 - -%:u—.. .--I-'“. o= ol - . - | 120— = o %; ? .,i,.:%:'- - *qlll:'dlx_!" L
— I - ..\_ o o] R = . {:ﬁ- :_ B » = e W = 3 oy 7]
[ 1 gy o o = e s T LTI T 2 k™ b = = - . .-: -1
of FEEECEHDeetreny 8 e -
ST S S Y Y - ]
BD __I (| | 1 1 1 | 1 1 1 | 1 1 1 | 11 1 | 1 1 | | | | I | II__ L I 11 1 | 1 | | 1 1 1 | 11 1 | 11 1 | 1 1 | | 1 1 1 I L 1]

0 2 4 6 8 10 12 14 0 2 4 6 8 10 12 14
Reconstructed vertex multiplicity (va) Reconstructed vertex multiplicity (va)

Trimming works c]uite well
Recommendecl values are FCut:0.0ﬁ ik ra o)



anti-kt, R=1.0, no grooming anti-kt, R=1.0, after trimming

o
Y
iy

ATLAS Preliminary

Data 2011, [ Ldt = 4.7 fb"

anti-k, with R=1.0 LCW, No jet grooming
600 < p’"' < 800 GeV, n| < 0.8

ATLAS Preliminary

Data 2011, [ Ldt = 4.7 fb"
anti-k, with R=1.0 LCW, f_=0.05,R_ 0.3
600 < p!" <800 GeV, In| < 0.8

sssssfpusnns 15”,.“.5‘.
e SNy <T
----- pisins Bm,vg‘“
mmgmime Noy212

o
=

Arbitrary units
o
_Q —
—_ M

Arbitrary units

500 150 200 250 300

Leading jet mass, rn';Et

Leading jet mass, m'f t




Can now look at the Data
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Jcts’ Mass

= AL AL LI AL I L L | = i AL N I B B
E{fﬂpg_mg__ATLAS Preliminary —a— TS SO, La ot — o/ 0.01—ATLAS Preliminary @ a ATLAS 2010 Data, L= 35" ]
'::F'E L —— Pythia - T.'-!'E = —— Pyhia -
B — — HensigJimmy N — — — HerwigJimmy .
1S 001 o ewiges - /5 0.008— e Hewig N
0.008E- Cambridge-Aachen R=1.2 jets B Cambridge-ha{:hen R=1Zjets 7

B S— Moy =1,p, =300 GeV, lyl<2 | SplivFiltered with R = 0.3
- L T 7] 0.006— % —
[ = ] — Np1,-=1,pT::-EDDGeU,I5rI-:E .
U.UUE: —] B ]
i S — ] o4 , = —
0.004 il . B . —] B i
0.002 ‘ T __i______ N _: D.DDE: ]

D- TN TN NN N TN TN TN (N TN NN NN TN AN NN MO N |ﬁ-nq U [N T TN NN (NN TN TN N TN [N NN NN N TN AN NN NN
1_8 T T T T 1 T T T T 1 T T T | 1 ' ' ' ' 1_BJ- 1 1 1 1 1 H
E 16 § 16E E
SHOL el D18
g 17 o e N 3
08 y } UB— _z
06 0.6f i
04¢ 0.4F i
02*=—gp 100 150 200 250 300 0-2*="%5g 100 150 200 250 1300
Jet Mass [GeV] Jet Mass [GeV]
(a) (b)

FIG. 1: Invariant mass spectrum of Cambridge-Aachen jets with pr > 300 GeV and |y| < 2 (a) before and (b) after the
splitting and filtering procedure has been applied. Both distributions are fully corrected for detector effects, systematic
uncertainties are depicted by the shaded band.

> Filtering iml:)roves the agreement between the data and simulations
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Data 2010, L=35 pb’
Anti-k, jets, R=1.0

p, =300 GaV

Il =2

&/, W (raw) = = 01534 + 0.0004
& M (corrected]  <W=> = 0.1483 £ 0.0004
F= S T <Ws = 0,1446 = 00006

Maormalized entries
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Nice agreement with data and with upper and lower bounds on angularitg
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Figure 6. Distributions for 79; (left) and 732 (right) of jets with |y| < 2.0 in the 300-400 GeVpr
bin for anti-k; (top) and Cambridge-Aachen jets (bottom).
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Results: Angularity

Angularity and 2011 pileup
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The jet angularity versus the number of reconstructed primary vertices per event (NPV) in
2011 data for five different jet algorithm/pruning configurations. From left to right these are
[1] Anti-kt, [2] Pruned anti-kt, [3] Trimmed anti-kt, [4] Cambridge-Aachen and [5] Filtered
Cambridge-Aachen. The mean mass in each bin of NPV is indicated by the black markers.
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New L] Results: Mass

Jet mass and 2011 pileup

ATLAS preliminary
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The jet mass versus the number of reconstructed primary vertices per event (NPV) in
2011 data for five different jet algorithm/pruning configurations. From left to right these
are [1] Anti-kt, [2] Pruned anti-kt, [3] Trimmed anti-kt, [4] Cambridge-Aachen and [5]
Filtered Cambridge-Aachen. As the animation plays, the distance parameter (R) of the jet
increases from 0.4 to 1.6. The mean mass in each bin of NPV is indicated by the black

markers
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Tagging TOP Jetsat (C M5

Pasic requests:
*jets with PT>250 (1eV
* |n|<2.5

Applg QA with KEaL8 to define the Participatingjets

Reverse the clustering process to find the subjets

*Subjets should:
T Fet0. 05T
K AR(1,2)>0.4-0.0004*pT
* |terate rcjccting failed subjets and decluster again

Hard jet Two parent B is too soft Decluster A Redefine A and B
clusters Theow it out A and B are both hard

Decomposition succeeds

Based on the Hopkins Algorithm (Kaplan, Rehermann, Schwartz, Tweedie) (arXiv:0806.0848)
TR B Rty PR 5 S = .47 . e



o) '
- ]
- ||
el A
- |
P i '
a |
=>0)
- ||
|
Reverse the C/A @: @ :
SiRIS step backwar& : m
|
Check if subclusters :
Passthe
r@quirem@nts RCVCFSC again thC C!’.‘CCk again nc
QA one step subsubclusters pass
backward

the requirements

Fick up the (22,27 b 5?)
(Ab,b”)

(A’jA”;B> comciguration for further stucly

Requirc: = or four subjc:ts)

= inimal mij>5O;

‘subjets Mass~Mtop [100,250):

- -
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TOP Mass Keconstruction

CMS Preliminary, 490 ;:Il:-'1 at\s =7 TeV

nﬁ“ =175.52 + 5.87 GeV
n1t"£ =171.35+ 4.97 GeV

[l Top
Wdets
QCD

e Data
== Data fit

==MC fit

Events / 5 GeV/c®

|

I R N
0 100 200 300 400 200 600

Mass of Top Jet Candidate (GEWCE}

Figure 3: Mass of the hadronic top candidate in a semileptonic top sample.

-

Figure 4 shows the mass drop (u) variable immediately before the W mass selection. The selec-
tion efficiencies for the data and Monte Carlo are
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TOP Mistag Kate
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Figure 5: Top tagging mistag rate derived from dijet data (red circles) versus trijet data (blue
squares), following the “anti-tag and probe” procedure, as explained in the text. The rate de-
rived from dijet data is applied to the “Type 1 + 1" analysis, whereas the rate derived from
trijet data is applied to the “Type 1 + 2" analysis. There is a small (< 5%) contribution from
continuum tt production that is removed, using the expectation from Monte Carlo.
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Figure 4: The 95% CL upper limits on the product of production cross section (7) and branch-
ing fraction (B) of hypothesized objects into T, as a function of assumed resonance mass. (a)
Z'" production with Iz /i = 1% (1% width assumption) compared to predictions based on
Refs. [4-6] for [y my =L2% and 3.0% (b) Z' production with Ty /my = 100 (10% width
assumption) compared to predictions based on Refs. [4-6] for a width of 10% (c) Randall-

Sundrum KaluzaKlein production from Ref. [12], compared to the theometical predic-
tion of that model The £1 and +2 standard deviation (5.d.) excursions are shown melative to

the results expected for the available luminosity.
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omplex issue
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Need to correct for Pilc—:up and future ]ooks)...

Tixcc—:”ent testing ground for PQCD =

Predictions are alreacly confronted with data

Alreadg used to iécnthcg highlg boosted top-quark initiatedjcts
M89 come I‘:an&g in the search for Higgs via W1 and /1

Nice toPic for talks
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Figure 7. The ratio of a jet property determined by the calorimeter to that determined by tracks
versus the calorimeter jet mass for jets with 300400 GeV in pt. Shown are the data and a variety
The bottom frame shows the ratio of the Monte Carlo models to data.
The top left, top right and bottom left figures show the ratio for jet mass for three different jet

of Monte Carlo models.
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CMS. L=5fb"at s =7 TeV

mPATA= 83.0 + 0.7 GeV/c?
my’ = 82.5+0.3 GeV/c?

* Data
1t
O W+Jets
[ INon-W MJ
== Data fit
== MC fit
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600

e (W +b), in the hadronic hemisphere of moderately boosted semimuonic tt events. The
are shown as points with error bars, the tt Monte Carlo events in dark red, the Wjets
te Carlo events in lighter green, and non-W multijet (non-W M]J) backgrounds are shown
t yellow (see Ref. [46] for details of non-W M] distribution derivation). The jet mass is
to a sum of two Gaussians in both data (solid line) and MC (dashed line), the latter of
h lies directly behind the solid line for most of the region.
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Figure 4: Measured integrated jet shape, 1 — ¥(r = 0.3), as a function of jet py in the central Text
. rapidity region |y| < 1, compared to HERWIG++, PYTHIAS, and PYTHIAG predictions with
B various tunes. Statistical uncertainties are shown as uncertainties on the data points and the
shaded region represents the todal systematic uncertainty of the measurement Data points are
placed at the bin centre; the horizontal bars show the size of the bin.  The ratio of each MC
prediction o the data is also shiown in the lower part of each plot
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Complementarg (_one Technique

n=m,
-
OC-Q’ 1-5

o PR 84> Z20LE) 11485
(R.A., Duchovni, Perez, Pranko, Sinrevo)

* ATT,—COM-=-PHYS-2011-1662
(Trisha Farooque, University of Toronto)
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CMSOSW-T agger

Use “pruned” jets.
The total mass of the jet is inside [60,100]

Last Mass Drop is 0.4
2 last jets should be roughly equal in pt
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Looking for Poosted TOP

Events / 10 Gev

Jet Mass (leading pt=350, anti-kt K=1.0 with b-tag)
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Rediscovering the top in its hadronic &ecag mode



Collinear safe jet alg.
b)

1h1 Ley

jet 1 jet 1

ofX (=) Ol (o)

Infinities cancel

c)

Collinear unsafe jet alg
d)

Infinities do not cancel




