Outline of Talk

® The evolution of “charged particle jets” and the
“underlying event”. Study the event topology
relative to the leading “chgjet” and compare
with Run 1.

® The evolution of “calorimeter jets” and the
“underlying event”. Study the event
topology relative to the leading “JetClu”
jet.

B «“Charged particle jets” versus “calorimeter
jets”. Study the relationship between “chgjets”
and “JetClu” jets.
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Look at the charged particle
correlation relative to the

. leading chgjet.
Outline of Talk
» The eVOllltiOﬂ Of “charged particle ] ets” an d the Charged Particle Jet
“underlying event”. Study the event topolog '\\
relative to the leading “chgjet” and compar-

with Run 1.

® The evolution of “calorimeter jets” and the

Look at the charged particle
correlation relative to the
leading calorimeter jet.

Calorimeter Jet

“underlying event”. Study the event
topology relative to the leading *“J etCﬁJ

jet.

® “Charged particle jets” Versum

jets”. Study the relationship between “chgjets”

and “JetClu” jets.
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Look correlation between
the leading chgjet and
calorimeter jets.
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Anwar's New Stntuples JET20 JET50 JET70 JET100
Event Selection Total Events 7,388,639 | 1,844,407 | 826,597 | 1,052,530
Good Runs Good Events (Rob's WEB) 5,185,515 | 1,397,771 | 642,289 | 822,466
Bad Stntuples Removed
. ig < <
MetSig < 5 sumET < 2 TeV Met Cut (MetSig < 5, sumET <2 TeV) | 5,177,984 | 1,370,267 | 607,794 | 690,242
One and only one Z-vertex 1 ZVTX |z| < 60 cm 3,038,879 | 793,145 | 350,146 | 391,034
<
| < 60 cm JetClu (Jn(jet) < 2], R=0.7) 2,422,404 | 728,816 | 336,238 | 386,991
JetClu (|n(jet) < 0.7, R = 0.7) 1,118,787 | 379,443 | 188,441 | 240,296
Same as our ChgJet (P >0.5GeV, [n<2|,R=0.7) | 3,018,847 | 790,136 | 349,135 | 390,276
Run 1
analysis!

Tra‘ck Selection
COT measured tracks
z-z,| <2 cm
d)| <1cm
P.>0.5GeV/c |n|<1
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Form charged particle
jets (R=0.7) as we did
our Run 1 analysis

Rick Field

Calorimeter Jet Selection
JetClu (R =0.7)
INGet)| <2 or |n(jet)| < 0.7
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Charles Currat’s Stntuples
(PYTHIA Tune A at 1.96 TeV)

‘Number of Eventsl Generated 2-to-2 Hard Scattering PT(hard)
1,000,000 ~N 1.08+04
aas g PYTHIA Tune A 1.96 TeV
PYTHIA Tune A 1.96 TeV [ mpThat > 90 GeV PT(min) N{events) TOE+03 +lt - - - - - - - - oo - - - P+h’t; os v .
—— al e
DOPThat > 60 GeV 0 500.000 e
100,000 HPThat > 40 GeV ‘ Lo +|:| :I:a: : ?oG;vv
al e
OPThat > 18 GeV 5 497.500 1.0E+01 +
OPThat > 10 GeV ? s O :I:at > 12 gex
—-— at > e
£ EPThat > 5 GeV 10 497,500 © qoEr00{ - O - -
§ 10,000 @ PThat > 0 GeV ‘ i: o :I:a: . :g 2%
—— at > e
% 18 927,000 B 10B01 T
— £
@ =
R TR —— 40 331,500 3 M
z  1.0E-03
60 338,000
1.0E-04 -
100 90 271,900
1.0E-05 -
Total 3,363,400
1.0E-06 } } } t t t t t t - T {
10 -HEH 0 0 20 40 60 80 100 1 80 200 220 240
0 25 50 75 100 125 150 175 200 225 7d) (GeVic)
PThard (GeVic) Can only go out to PT(hard)
of about 250 GeV/c. ‘

®» Form “weighted” histograms using P, (hard) so that I can use all 3,363,400
generated events! Need another run with PT(min) = 125 GeV/c!
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Leading ChgJet Cross Section Leading Jet Cross Section
1.0E+01 \ — 1.0E+02
CDF Preliminary -
data uncorrected 10E+01 &+ - \ - - - - - - - - - oo CDF Preliminary
10E+00 ~ - - -\ - - - - - - - - - - theory corrected - data uncorrected
theory corrected
10E+00 - - \- - - - -
10E-01 + - -\
— — 10E-01 + - - - - - - - - -
> ——PY Tune A 2 Y
% 1.0E-02 4 - - - - - - - R O CDFRun2 | " "~ % 10E-02 + - - - - - - Ng- - - - - - - - - - 1 ——PY Tune A |- -
2 2 N O CDF Run2
- 1T N~
§ 10E-03 - - - R w 1.0E-03
3 3 .
© 10E04 - - = S
1.0E-04 - RXg S5
10E-05 + - - -~ - - - - e
10E-05 | Neg - - )
o 1.0E-06 - JetCluR=0.7n(et) <2 . .
1.96 TeV [n|<1.0 PT>0.5 GeV R = 0.7 %04
o
1.0E-06 : : : : : | 1.0E-07 —t % +—
0 25 50 75 100 5 150 0 25 50 75 100 125 150 175 R00 225 250
PT(charged jet#1) (GeVic) ET(jet#1) (GeV)

% Normalize PYTHIA Tune A to fit the leading chgjet cross-section prehict the
leading JetClu jet cross-section!
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% Shows the data on the average
number of charged particles
within the leading charged
particle jet (jn|<1, P>0.5 GeV,
R = 0.7) as a function of the
transverse momentum of the
leading charged particle jet
from Run 1.

CDF QCD Group Meeting
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10+ - COFRun1Data .. __ .. __________________.
data uncorrected ﬁ% % %§
- ﬂﬂﬁ%ﬁﬁé etl]h
. " saggatt
L B
< 4 - 7.'7. 77777777777777777777777777777777777
a H CDF Run 1 Min-Bias
2 - B O CDF Run 1 JET20
" 1.8 TeV |n|<1.0 PT>0.5 GeV R = 0.7
0 T T T T T T
0 5 10 15 20 25 30 35 40 45 50
PT(charged jet#1) (GeV/c)
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PYTHIA produces too
many charged particles in

the leading chgjet! ~

% Shows the data on the average
number of charged particles
within the leading charged

particle jet (jn|<1, Pt>0.5 GeV,

R = 0.7) as a function of the
transverse momentum of the
leading charged particle jet

from Run 1. /

Excellent agreement
between Run 1 and 2!

CDF Preliminary

—PY Tune A
® CDF Run2
® CDF Run 1 Min-Bias
O CDF Run 1JET20

10 20 30 40 50 60 70 80 90 100 110 120 130 140 150

PT(charged jet#1) (GeVic)

®» Compares the Run 2 data (JET20, JET50, JET70, JET100) with Run 1.
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‘COT Charged Particle "Efﬁciency“l ‘COT Charged Particle "Efficiency“l
1.0 1.0
PYTHIA Tune A 1.96 TeV "Good" Tracks
EEEEEER EEEEEEENI 0_9,,,,-,...,.,.,.!... 7777777 ....,..,.,.,.,.!.,.,.,.,.!.,.,.,I,,
P
g é 074+ -0 - PYTHIA Tune A 1.96 TeV
2 206 - - s s s s s s s s
[e] o
05+ -4 - - - - . "Good" Tracks |n| <1
0.4 | | | | | | 0.4 | | | | | | | | | | |
2.0 1.5 1.0 0.5 0.0 0.5 1.0 1.5 2.0 00 05 10 15 20 25 30 35 40 45 50 55 6.0
Pseudorapidity n PT(charged) (GeVic)
193 . ” .
® Shows the Run 2 COT “efficiency ® Shows the Run 2 COT “efficiency” versus
113 b . .
versus N for “good” tracks with P> 0.5 P, for “good” tracks with |n| < 1.

GeV/c and all P;. The “efficiency” is the
ratio of the observed “good” tracks
(after CDFSIM) to the generated
charged particles.

% In Run 1 we assumed a COT “efficiency”
0f 92% for P> 0.5 GeV/c and |n| <1.
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' d Jet #1 . .
“Transverse” region is |.(; oen Charged Particle A@Q Correlations

Look at the charged
particle density in the
“transverse” region!

very sensitive to the
“underlying event”!

P,.>0.5GeV/e|n|<1
Charged Jet #1

21

Away Region

Toward-side “jet”
(always)

Direction

Region

“Toward”

(0] Leading
ChgJet

2
“Transverse” “Transverse”

Toward Region

Transverse
Region

“Away-Side” Je Away Region

Perpendicular to the plane of the 0

2-to-2 hard scattering 1

Away-side “jet”
(sometimes)

arged particle correlations in the azimuthal angle A@relative to the leading
charged particle jet.

®» Define |A@ < 60° as “Toward”, 60° < |A@ < 120° as “Transverse”, and |A@ > 120° as

“Away”.
® All three regions have the same size in -@ space, AnxA@Q= 2x120° = 4773.
CDF QCD Group Meeting Rick Field Page 9

March 7, 2003



‘Charged Particle Pseudo-Rapidity Distribution: dN/dn ‘Charged Particle Density: dNIdnd(pl

; 1.0
CDF Published CDF Published
6 O,
St W . w0
n n ] n o
—41 - - . —ees-——— I T
° o O o g =
> o o o oo >
3+ ------------fpB0p -~ Z
2 4 - - - - - - - - - - ) - - - - - - - oS-
0.2+ .
1 | ™ CDF Min-Bias O CDF V[w GeV
O CDF Min-Bi all PT ICDF/' y, 1.8 TeV all PT

0 — f | | | | | | 0.0 | | | | | | |
-4 -3 -2 -1 0 1 2 3 4 -4 2 -1 (] 1 2 3 4
Pseudo-Rapidity n Pseudo-Rapidity n

particles per unit pseudo-rapidity

<dNg,,/dn>=4.2 |F “Min-Blas™ data Tﬂklo <dN,/dnd¢> = 0.67
s per unit n in “Min-Bias”

at 630 and 1,800 GeV. There are about 4.2 charged par
collisions at 1.8 TeV (|n| <1, all Py).
% Convert to charged particle density, dN,,/dnd@, by dividing by 21U

There are about 0.67 charged particles per unit n-@in “Min-Bias” anxie=1

collisions at 1.8 TeV (|n| <1, all Py). 0.67
An=1 I
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‘Charged Particle Pseudo-Rapidity Distribution: dN/dn

0 — | | | | | !
-4 -3 -2 -1 0 1 2 3 4
Pseudo-Rapidity n

Charged Particle Density: dNIdnd(pl

<chhg/df]> =4.2 F “Min- 1as

ata o <dN

chg

»

»
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/dnd@> = 0.67

; 1.0
CDF Published CDF Published
6 O,
5 O,
. T . T o
4l Bee——— . |
m] m] [
o ] = u] 0 u] m] 3
3! ... ... ogoop® 2
©
2 4 - - - - - - - - - - ) - - - - - - - oS-
0.2+ .
1 | ™ CDF Min-Bias O CDF V[w GeV
O CDF Min-Bi all PT u CDF Mj y, 1.8 TeV all PT
3 4

0.0 / | | | |
-4 2 -1 0 1
Pseudo-Rapidity n

at 630 and 1,800 GeV. There are about 4.2 charged par

collisions at 1.8 TeV (|n| <1, all Py).

Convert to charged particle density, dN,,/dnd¢, by dividing by 27t
There are about 0.67 charged particles per unit n-@in “Min-Bias”

collisions at 1.8 TeV (|n| <1, all Py).

There are about .25 charged particles per unit N-@in “Mip-Bias=—

collisions at 1.8 TeV (|n| <1, P> 0.5 GeV/e)™
Rick Field

particles per unit pseudo-rapidity
s per unit n in “Min-Bias”




"Transverse" Charged Particle Density: dN/dndq|

Charged Jet #1 1.25
Direction CDF Run 1 Data = CDF Run 1 Min-Bias
data uncorrected O CDF Run 1 JET20
1.00 - - T
075 + - -~~~ — - | oo

o
a
o
1
HH
HH
FH
e
-
=
HH
F——
[
——
= ]

“Transverse” 8 “Transverse”

ransverse" Charged Density

(=]

N

]
|

,,,,,,,,,,,,,,

1.8 TeV [n|<1.0 PT>0.5 GeV
0.00 - 1 1 1 1 1 1 1 1 1

0 5 10 15 20 25 30 35 40 45 50
PT(charged jet#1) (GeV/c)

CDF “Min-Bias” data
(Inl<1, P>0.5 GeV)
<dN,,/dnd@> = 0.25

chg

% Shows the data on the average “transverse” charge particle density (jn|<1, P;>0.5 GeV) as
a function of the transverse momentum of the leading charged particle jet from Run 1.
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"Transverse" Charged Particle Density: dN/dndg

Charged Jet #1 1.25

Direction imi PY Tune A
CDF Preliminary ® CDF Run2

- data uncorrected @~ - - - - - - - - - - - - - ® CDF Run 1 Min-Bias - -
O CDF Run 1JET20

075 1 - - - | - - e

-

o

o
|

theory corrected

e
33
=)
Il
T

“Transverse” 8 “Transverse”

ransverse" Charged Density

:

In|<1.0 PT>0.5 GeV

0.00 T T T T T T T T } T T T T
_/ 0 10 20 30 40 50 60 70 80 110 120 130 140 150
PT(charged jet#1)

Excellent agreement \

!
R G PYTHIA Tune A was tuned to fit
the “underlying event” in Run I!

® Shows the data on the average “transverse” charge particle density (|n|<1, P;>0.5 GeV) as
a function of the transverse momentum of the leading charged particle jet from Run 1.

% Compares the Run 2 data (JET20, JET50, JET70, JET100) with Run 1.
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o3l 8y27

disum er

"Transverse" Charged PTsum Density: dPTsumIdr]d(pl
Charged Jet #1 1.25
Direction s CDFRun1Data | o CDF JET20
o 1.00 - data uncorrected N !?DiFimime"a’s 777777777
>
®
é 0.75 % %
IS - - - - - - - - - - WT- - - T - - TTO -7 -1
ety Tttt o
“Transverse” 4 “Transverse” ?' 0.50 + - - - EEEE ””” { ”””””””””””””
] [
g " 1
g 025 +-m - - - - - ool
= . 1.8 TeV [n|<1.0 PT>0.5 GeV
0.00 % 1 1 1 1 1 1 1 1 1 |
0 5 10 15 20 25 30 35 40 45 50
PT(charged jet#1) (GeV/c)

= Shows the data on the average “transverse” charged PTsum density (|n|<1, P;>0.5 GeV)
as a function of the transverse momentum of the leading charged particle jet from Run 1.
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"Transverse" Charged PTsum Density: dPTsum/dnd¢,
Charged Jet #1 ,

Direction CDF Preliminary

data uncorrected E i {
1.00 - theory corrected | _ T4 * ’{’ L

rse" PTsum Density (GeV)

\\i
1
7 ‘

0.75 1 - - —b|- Rl - - e
—PY Tune A
® CDF Run2
“Transverse” 4@ “Transverse” 0.50 - O CDF JET20
m CDF Min-Bias

Inl<1.0 PT>0.5 GeV

110 120 130 140 150

0 10 20 30 40 50 60 70 8
PT(charged jet#1)

Excellent agreement
between Run 1 and 2!

PYTHIA Tune A was tuned to fit
the “underlying event” in Run I!

= Shows the data on the average “transverse” charged PTsum density (|n|<1, P;>0.5 GeV)
as a function of the transverse momentum of the leading charged particle jet from Run 1.

% Compares the Run 2 data (JET20, JET50, JET70, JET100) with Run 1.
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Average ET (GeV)

ET(jet#1) vs PT(charged jet1)|

Average Fraction

CDF Preliminary
- data uncorrected

theory corrected Charged Particles (|n|<1.0, PT>0.5 GeV/c)

——PY Tune A
® CDFRun2

JetClu (R = 0.7, [n(iet#1)| < 2)

180
160 + CDF Preliminary - - - - - - - - - - ----------- e®®
data uncorrected .
140 + theory corrected 7 7 7 7 T T T T g = [
120 + - - - - - - - - - - - - - - - - s s s - - T - - -
=—PY Tune A
100 1 ® CDFRun?2
80+ - - - - - - - - - - - - - - A& -
60 - - - - - - - - - - T s s s s s s
JetClu (R = 0.7, |n(jet#1)| < 2)
40 + - - - - - T - - - s s e e e
20 f——" - - - - - - - - Charged Particles (|n|<1.0, PT>0.5 GeV/c) -
0 f f f f f f f f f f f f f f

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150

PT(charged jet#1) (GeVic)

10 20 30 40 50 60 70 80 90 100 110 120 130 140 150

PT(charged jet#1) (GeVic)

Shows the leading JetClu jet ET versus

the transverse momentum of the leading

charged particle jet.
Shows the ratio of Py(chgjet#1) to the

closest JetClu jet ET versus Pp(chgjet#1).

Shows the EM fraction of the closest
JetClu jet versus Pr(chgjet#1) together
with the EM fraction of a typical JetClu
jet.

CDF QCD Group Meeting
March 7, 2003

JetClu EM Fraction

PYTHIA Tune A 1.96 TeV
,,,,,,,,,,,,,,, Leading Jet | = _ _

e

Average Fraction

Jet closest to
ChgJeti#1

CDF Preliminary

data uncorrected
theory corrected

In(jet)] < 0.7

=]

JetCluR=0.7

75 100 125 150 175 200 225 250
PT(chgjet#1) or ET(jet#1) (GeV)

Rick Field
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Leading Jet & ChgJet Cross-Sections
1.2
1.0E+01
1.0+ - - CDF Preliminary
c 1.0E+00 + - \\ - - - - - - - - - -~ data uncorrected T
-2 theory corrected
G 0.8 -
s ——PY Tune A 1.0E-01 — - - - .
[} ® CDFRun2 '
S 0.6 1) - - - - - - - - o TE e
g — A PYTHIA Tune A 1.96 TeV
s CDF Preliminary JetClu (R = 0.7, [n(jet#1)| <2) E 10E-02 + - - - - RNg -~ -
C T B datauncorrected -~~~ ~ ~ ~ ~ ~ -~~~ -~~~ o 0007 A4
theory corrected Charged Particles (jn|<1.0, PT>0.5 GeV/c) S y JetClu Jet#1
< 1.0E-03 - Q- R=0.7 [n(jet)|<0.7 | - - -
0-2 T T T T T T T T T T T T T T E “
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 § ©
. 5 1.0E-04 - > /-
PT(charged jet#1) (GeV/c) ° d

1.0E05 | ) S N

® Shows the ratio of P(chgjet#1) to the
closest JetClu jet E; versus Py(chgjet#1). 1 Chglet# R=07 |  © S

i 1.0E-07 1 1 1 1 1 1 1 1 1

At Eq(jet#1) = 125 GeV about 1 in 10 JetClu jetsare | ° 2% 50 75 100125 150 175 200 225 250
composed of > 90% charged particles! (maybe?) PT(chgjet#1) or ET(jet#1) (GeV)

® Shows relative cross-sections for producing a leading chgjet with transverse momentum
P(chgjet#1) (In| <1) and for producing a leading JetClu jet (|n| < 0.7) with transverse
energy E (jet#1).
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JetClu Jet #1 Charged Particle AQ Correlations Look at the charged

Direction . oo .
particle density in the
“Transverse” region is PT > 0.5 GeV/e |r]| <1 o

“transverse” region!
JetClu Jet #1 Away Region
Direction

very sensitive to the

. “Toward-Side” Jet
“underlying event™!

Transverse
Region

“Toward”
L]
. (0} Leading
L]

Jet
“Transverse” “Transverse”

‘Toward Region :

Transverse
Region

“Away-Side” Jet Away Region

Perpendicular to the plane of the 1 —> 4

Away-side “jet” 2-to-2 hard scattering n
(sometimes) rged particle correlations in the azimuthal angle A@ relative to the leading
JetClu jet.
®» Define |AQ < 60° as “Toward”, 60° < |A@ < 120° as “Transverse”, and |A@ > 120° as
“Away”.
% All three regions have the same size in nN-@ space, AnxA@=2x120° = 4173.
CDF QCD Group Meeting Rick Field Page 18
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JetClu Jet #1 "Transverse" Charged Particle Density: dN/dndg

Direction 1.00
CDF Preliminary ——PY Tune A
data uncorrected H CDF Run 2
0.75 - theory corrected

"Transverse" Charged Density

050 - - - - - - - s s s s s s s s s s
“Transverse” “Transverse”
JetClu (R = 0.7, |[n(jet#1)| < 2)
0.25 - - - - - - - s s s s s s s s e
Charged Particles (|n|<1.0, PT>0.5 GeV/c)
0.00 1 1 1 1 1 f f f f

0 25 50 75 100 125 150 175 200 225 250
ET(jet#1) (GeV)

% Shows the data on the average “transverse” charge particle density (|n|<1, PT>0.5 GeV)
as a function of the transverse energy of the leading JetClu jet (R = 0.7, [n(jet)| <2)
from Run 2 compared with the predictions of PYTHIA Tune A.
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JetClu Jet #1 "Transverse" Charged Particle Density: dNIdnd(pl
or ChglJet#1 1.00

Direction

CDF Preliminary | JetClu Jet#! (R = 0.7,]n(jet)|<2) |

data uncorrected
theory corrected

0.75 + oM NN s e

“Transverse” “Transverse”

ChgJet#1 R=10.7

"Transverse" Charged Density

Charged Particles (|n|<1.0, PT>0.5 GeV/c)

0.00 f f f f f f f f f
0 25 5 75 100 125 150 175 200 225 250
PT(chgjet#1) or ET(jet#1) (GeV)

% Shows the data on the average “transverse” charge particle density (|n|<1, PT>0.5 GeV)
as a function of the transverse energy of the leading JetClu jet (R = 0.7, [n(jet)| <2)
from Run 2 compared with the predictions of PYTHIA Tune A.

% Compares the “transverse” region of the leading chgjet with the “transverse” region of
the leading JetClu jet.
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JetClu Jet #1 "Transverse" Charged PTsum Density: dPTsum/dnd(pl

Direction 1.5

3 CDF Preliminary
g data uncorrected
> theory corrected
BA0L- - mamEeet W T S BT SRS
e [
£ L)
2 l...

“Transverse” “Transverse” N
B05 -
[
> JetClu (R=0.7, n(jet#1)| < 2
2 ——PY Tune A Fit ( InG N<2
©
= ®m CDF Run2 Charged Particles (|n|<1.0, PT>0.5 GeVic)

0.0 1 1 1 1 1 1 1 1 1

0 25 50 75 100 125 150 175 200 225 250
ET(jet#1) (GeV)

% Shows the data on the average “transverse” charged PTsum density (|n|<1, PT>0.5
GeV) as a function of the transverse energy of the leading JetClu jet (R = 0.7, [n(jet)| <
2) from Run 2 compared with the predictions of PYTHIA Tune A.
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JetClu Jet #1
or Chglet#1
Direction

"Transverse" Charged PTsum Density: dPTsum/dndq

1.5

CDF Preliminary

data uncorrected

. theory corrected i!.i H l"ﬁii% E %

“Transverse” “Transverse”

I N
PYTHIA Tune A 1.96 TeV

ChgJeti#1 R = 0.7 Charged Particles (In|<1.0, PT>0.5 GeVic)

"Transverse" PTsum Density (GeV)

0.0 1 1 1 1 1 1 1 ‘ ‘

0 25 50 75 100 125 150 175 200 225 250
PT(chgjet#1) or ET(jet#1) (GeV)

% Shows the data on the average “transverse” charged PTsum density (|n|<1, PT>0.5
GeV) as a function of the transverse energy of the leading JetClu jet (R = 0.7, [n(jet)| <
2) from Run 2 compared with the predictions of PYTHIA Tune A.

% Compares the “transverse” region of the leading chgjet with the “transverse” region of
the leading JetClu jet.
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Nchg(jet#1) and Nchg(charged jet#1)| ‘EM & Seed Fraction Jet#1 vs ET(jet#1)|

12 0.8
PR Tune AT TeY PYTHIA Tune A 1.96 TeV Seed
e R > R 07 & o JSeed |
00g 200 eanntampgtunnn" i:iii raction
=... 11 '!!; 'Y ] ii

Averave Nchg
o
|

””””””” CDF Preliminary - ]

data uncorrected

| Nehg(chgjetit)

_ CDF Preliminary

24 - theory corrected - 034+ -- /- - Generated Neutral |- dat od

Charged Particles (|n|<1.0, PT>0.5 GeV/c) JetClu R = 0.7 [n(iet)] < 0.7 JetClu R = 0.7 et < 0.7 PTsum Fraction thoory comected
0 ‘ ‘ ‘ ‘ * * * * 1 0.2 | | | | | | | | |

0 25 50 75 100 125 150 175 200 225 250 0 25 50 75 100 125 150 175 200 225 250
ET(jet#1) or PT(charged jet#1) (GeV) ET(jet#1) (GeV)
% Shows the average number of charged PTsum/ET(Jet#1) and PTmax/ET(jet#1)
. . . . . 0'7
particles within the leading JetClu jet and PYTHIA Tune A 1.96 TeV CDF Preliminary
061 - - oI -

data uncorrected
theory corrected

within the leading chgjet.

®» Shows the EM fraction and the Seed
fraction of the leading JetClu jet.

Average Charged Fraction

% Shows the fraction of charged PTsum and
the charged PTmax fraction within the " | Charged Particles (n|<1.0, PT>0.5 GeVic) JetClu R = 0.7 [n(jet)] < 0.7
0.0 } } } } } } } } }
leading JetClu jet. 0 25 50 75 100 125 150 175 200 225 250
ET(jet#1) (GeV)
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Global N(charged)|

PT(chgjet#1) or ET(jet#1) (GeV)

30
CDF Preliminary
data uncorrected
25 + - theory corrected . | __—— = _ _ -_ E
n"ug ]
=]
< _
]
=z
820+ - - - - - QY- - ™ - -
©
g
<
154+ - /- - > -\ \- - - - - - - - - PYTHIA Tune A 1.96 TeV
Charged Particles (|n|<1.0, PT>0.5 GeV/c)
10 4 t t t t } } } } }
0 25 50 75 100 125 150 175 200 225 250

Average Nchg

Global Nchg vs ET(jett#1)|

30

CDF Preliminary PYTHIA Tune A 1.96 TeV
data uncorrected

25 theory corrected = = -~ _ _ _ _ _ _

20+ - - - - - - -

5+ --/-92------- - Inteyl<0.7 - - - - - - -

JetCluR = 0.7 Charged Particles (Jn|<1.0, PT>0.5 GeVic)
10 f f f f f f f f f
0 25 50 75 100 125 150 175 200 225 250
ET(jet#1) (GeV)

% Shows the overall average number of

charged particles (P> 0.5 GeV/e, [n| <1)
as a function of the leading JetClu jet ET

and as function of the transverse
momentum of the leading chgjet.
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»

Rick Field

Shows the overall average number of

charged particles (P > 0.5 GeV/e, |n| <1)
as a function of the leading JetClu jet ET

for [N(jet#1) < 2| and |n(jet#1)] < 0.7.
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CDF Preliminary
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theory corrected

150 £ - == oo g

100 -+ - -

Average PTsum (GeV)

PYTHIA Tune A 1.96 TeV
50+ - - - _@ - - g - - - - - - - - - - - oo s e
Charged Particles (|n|<1.0, PT>0.5 GeV/c)

PT(chgjet#1) or ET(jet#1) (GeV)
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Average PTsum (GeV)

200

-
(3.
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1004 - - - - -

50 + - - - - - -

‘Global Charged PTsum vs ET(jet#1)|

CDF Preliminary

data uncorrected
theory corrected

JetCluR=10.7

PYTHIA Tune A 1.96 TeV

Charged Particles (|n|<1.0, PT>0.5 GeV/c)

0 25 50 75 100 125 150 175 200 225 250
ET(jet#1) (GeV)

% Shows the overall average charged
PTsum (PT > 0.5 GeV/e,In|<1)as a
function of the leading JetClu jet ET
and as function of the transverse
momentum of the leading chgjet.
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Rick Field

® Shows the overall average charged

PTsum (PT > 0.5 GeV/c,|n|<1) as a
function of the leading JetClu jet ET
for [n(jet#1) <2| and |n(jet#1)| <0.7.
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Initial-State Radiation The “Underlying Event,,
Prot = .
— Y in Run 2
Underlying Event =y w

Same conclusion
as Mario!

Final-State
Radiation

Outgoing Parton

un 2 for charged particles. The
n Run 1 but now I can study the evolution

® There is excellent agreement between Run
“underlying event” is the same in Run
out to much higher energies!

% PYTHIA Tune A does a good job'of describing the “underlying event” in the Run 2 data
for both charged particle jets and calorimeter jets. However, I still need to study the
distributions in the “transverse” region.

% ] need Min-Bias Stntuples so I can follow the evolution of charged particle jets (and
calorimeter jets) to lower energies. (I will learn how to make Stntuples!)

®» Lots more to come including MAX/MIN “transverse” and MAX/MIN “cones” and
“transverse” Py distributions.
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Outgoing Parton

Initialy tate- adiation The “Ove all Event,,
Proton S A
Underlying Event ) — :1"‘ _ derlying Event un 2

Final-State
Radiation

Outgoing Parton

PYTHIA Tune A does
not fit everything!

% PYTHIA Tune A (CTEQS5L) does not agree with the shape of the calorimeter jet cross-
section and it predicts a larger charged particle fraction (i.e. larger charged PTsum)
within the leading calorimeter jet than in the Run 2 data. I still need to study the
distributions!

% PYTHIA Tune A produces too many charged particles within the leading calorimeter jet
and within the leading chgjet. (I tuned the “underlying event” not the jet
fragmentation!).

% Much more to come, but we need another PYTHIA Tune A run with PT(min) = 125
GeV/e so we can compare at high ET.
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Outgoing Parton

PT(hard)

Trrgine &\ The “Overall Event”
| in Run 2

Proton

Underlying Event

Final-State
Outgoing Parton Radiation

In this talk I have presented
mostly average quantities.
Now I must study the . )
distributions from which e calorimeter jet cross-

these averages came. charged PTsum)
I still need to study the

% PYTHIA Tune A (CTEQ
section and it predicts
within the leading ¢

distributions!

% PYTHIA Tune A produces tc 0 icle in the leading calorimeter jet
and within the leading chgjg¢ tu e’ lying & nt” not the jet
fragmentation!).

® Much more to come, but we need an| Jer PYT)\ IA Tune A run with P (min) = 125
GeV/e so we can compare at high E'l
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