Outline of Talk

% Study the evolution of “charged particle jets” and
the “underlying event” and compare with Run 1.

® Study the evolution of “calorimeter jets” and
the “underlying event” and compare with the
“charged particle jet” analysis.

B “Charged particle jets” versus “calorimeter

jets”. Study the relationship between “chgjets”
and “JetClu” jets.

% Study some of the characteristics of the leading

“charged particle jet” and the leading “calorimeter
jet”.

CDF-QCD Blessing Rick Field
April 18, 2003

Charged Particle Jet

Calorimeter Jet

Page 1



[ - W
Look at the charged particle
correlation relative to the
leading “charged particle jet”.

Outline of Talk

® Study the evolution of “charged particle jets” 7 Look at the charged particle
Py . 9 . correlation relative to the
the “underlying event” and compare with Run| jeading “calorimeter jet”.

® Study the evolution of “calorimeter jets” an \

the “underlying event” and compare with-the | ook correlation between the
leading “charged particle jet”

“charged particle jet” analysis. and “calorimeter jets”.
® “Charged particle jets” versus “calorim
. ’ . . . v Look charged particles within the
jets”. Study the relationship between *“chgjets leading “charged particle jet” and
and “JetClu” jets. within the leading “calorimeter jet”.
|

% Study some of the characteristics of the le o
“charged particle jet” and the leading “calorimeter
jet”.
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Look at the charged particle
correlation relative to the
leading “charged particle jet”.

» Study the evolution of “c¢ ticle jets” % Look at tl.le chargfad particle
Py . 9 correlation relative to the
the “underlying event” and co with Run| jeading “calorimeter jet”.

=

«chax WwWw.phys.ufl.edu/~rtield/cdt/UE_run2/

®» Study the evolution of “calorimeter je

® “Charged particle jets” versus “calorim L
Look charged particles within the

jets”. Study the relationship between “chgjets” | jeading “charged particle jet” and
and “JetClu” jets. within the leading “calorimeter jet”.
|

% Study some of the characteristics of the le o

“charged particle jet” and the leading “calorimeter
jet”.
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Event Selection
Good Runs
Bad Stntuples Removed
MetSig <5
sumET < 1.5 TeV
Zero or one Z-vertex
z,| <60 cm

Same as our
Run 1
analysis!

Tra‘ck Selection
COT measured tracks
z-z,| <2 cm
d)| <1cm
P.>0.5GeV/c |n|<1

CDF-QCD Blessing
April 18, 2003

Anwar's Stntuples Min-Bias JET20 JET50 JET70 JET100
Total Events 3,716,068 | 7,388,639 | 1,844,407 | 826,597 | 1,052,530
Good Events (Rob's WEB) 3,094,114 | 5,185,515 | 1,397,771 | 642,289 | 822,466
MetSig < 5, sumET < 1.5 TeV 3,093,888 | 5,177,984 | 1,370,267 | 607,794 | 690,239
0 or12ZVTX |z| <60 cm 2,596,553 | 3,127,001 802,003 352,820 | 393,118
JetClu (Jn(jet) < 2|, R = 0.7) 587,154 | 2,473,013 | 735,893 | 338,668 | 389,006
JetClu ([n(jet) < 0.7, R = 0.7) 270,725 | 1,135,226 | 381,934 | 189,439 | 241,306
ChgJet (P; > 0.5 GeV, |n < 2|, R=0.7) | 2,114,276 | 3,079,553 | 796,977 | 351,204 | 391,886
Form charged particle
jets (R=10.7) as we did ) )
our Run 1 analysis Calorimeter Jet Selection
JetClu (R = 0.7)
In@et)| <2 or [n(et)| <0.7
A
Rick Field Page 4




' 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 Blessing Rick Field Page 5
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“Transverse” region as
defined by the leading
“charged particle jet”

"Transverse" Charged Particle Density: dN/dndq|

Charged Particle Jet #1 1.25 = CDF Run 1 MinBi
; ; CDF Run 1 Data un 1 Min-blas
Dlrecnon 1.00 - datauncorrected | IZ{QDF Bl‘"n 71 9ET?0 77777
075 & - - - - - - cm s s | e s

“Transverse” “Transverse” i {
025 & Lol
E =
[/ / 1.8 TeV |n|<1.0 PT>0.5 GeV
|
CDF Run 1 Min-Bias data 0.00 - | | | | | | | | |
(|n|<1 P.>0.5 GeV) 0 5 10 15 20 25 30 35 40 45 50
9 T * .
<chhg /dn d<p> =0.25 PT(charged jet#1) (GeV/c)

% 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/dnd<pI

Charged Particle Jet #1 1.25
Direction CDF Preliminary ® CDF Run 1 Min-Bias
1” A _ _ datauncorrected - - - _ _ _ _ _ _ _ _ _ _ _ _ _ | DQDE RU!‘ 1 ‘!ETZ,O, B

g

“Transverse” “Transverse”

verse" Charged Density
(=)
b

In|<1.0 PT>0.5 GeV

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150
PT(charged jet#1) (GeVi/c)

Excellent agreement
between Run 1 and 2!

% 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.

% Compares the Run 2 data (Min-Bias, JET20, JET50, JET70, JET100) with Run 1.
The errors on the (uncorrected) Run 2 data now include both statistical and
correlated systematic uncertainties.

CDF-QCD Blessing Rick Field Page 7
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“Transverse” region as
defined by the leading
“charged particle jet”

"Transverse" Charged Particle Density: dN/dnde

Charged Particle Jet #1 1.25
Direction .. ® CDF Run 1 Min-Bias
1.00 CD': tPrellmtlgary O CDF Run 1 JET20
. - lata uncorrected @@ - - - - - - - - - - - - -
theory corrected ® CDF Run2
«=——PY Tune A

0751 - - - | - - e

LG % S ¥ 1L m, H
0.50 |+ 4% P e T T L \ N O T

o2s L) - To Be Blessed

Inl<1.0 PT>0.5 GeVic

“Transverse” “Transverse”

"Transverse" Charged Density

0 00 T T T T T T
0 10 20 30 40 50 60 90 100 110 120 130 140 150
PT(charge (GeVic)

% Shows the data on the average “transverse” charge particle dens 1, P>0.5 GeV) as
a function of the transverse momentum of the leading charged pa t from Run 1.

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

% Compares the Run 2 data (Min-Bias, JET20, JET50, JET70,
The errors on the (uncorrected) Run 2 data now include both statisticar and
correlated systematic uncertainties.
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INSverse

— BTN

; 0
- N ' SrINIRY
“Transverse” region as |, I«-l -r—r—l D 1‘)_[ | .J_I E /

defined by the leading
“charged particle jet” .
"Transverse" Charged PTsum Density: dPTsumIdnd(pl
Charged Particle Jet #1 1.25 -~
Direction s CDF Run 1 Data 0 CDF JET20
o 1.00 + data uncorrected N !?DiFimimi'Bila’s 777777777
2
Sors— g Mok 211 T 5 ﬁﬁﬁ% o[
5 EEE{E{ seidagt ey fatel |}
050 - - - iiﬂ fffff { 7777777777777777777777777
“Transverse” “Transverse” '% u
- - 1
2025 W- L
E . 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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Charged Particle Jet #1 128 -
Direction

CDF Preliminary

it D

® CDF Run 2

************** oCDF JET20- |- - - - -
m CDF Min-Bias

* BTsum Density (GeV)
e
b

km

8

“Transverse” “Transverse”

w Inl<1.0 PT>0.5 GeV
0.00 - i

® 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150
PT(charged jet#1) (GeVic)

Excellent agreement
between Run 1 and 2!

= 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 (Min-Bias, JET20, JET50, JET70, JET100) with Run 1. The

errors on the (uncorrected) Run 2 data now include both statistical and correlated
systematic uncertainties.

CDF-QCD Blessing Rick Field Page 10
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Charged Particle Jet #1
Direction

“Transverse”

“Transverse”

% Shows the data on the average “transverse” charged PTsum de
as a function of the transverse momentum of the leading charge

% Compares the Run 2 data (Min-Bias, JET20, JET50, JET70,
errors on the (uncorrected) Run 2 data now include both statis

systematic uncertainties.

CDF-QCD Blessing
April 18, 2003

"Transverse" PTsum Density (GeV)

1.25

CDF Preliminary
data uncorrected
theory corrected

1.00 -
0.75 + - - -

0.50 -

0.00 - \ \ 1

H CDF Run 1 Min-Bias
O CDF Run 1 JET20
@ CDF Run 2

Inl<1.0 PT>0.5 GeVic

0 10 20 30 40

50 80 90 100 110 120 130 140 150
PT(cha t#1) (GeVic)

Rick Field

ni<i, Py>0.5 GeV)
e jet from Run 1.

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

Page 11



1.00

0.75

"Transverse" Charged Density

‘"Transverse“ Charged Particle Density: dN/dndq)l

0.50 1 - - -
]

CDF Run 1

data uncorrected

1.8 TeV |n|<1.0 PT>0.5 GeV/c

u CDF Min-Bias
0O CDF JET20

actor of 2!

10

_/

“Min-Bias”

15 20 25
PT(charged jet#1)

“Transverse” <dN

chg

P, (charged jet#1) > 30 GeV/c
/dndg> = 0.56

N/dndgdPT (1/GeVic)

d

CDF Run 1 Min-Bias data
/dndg> = 0.25

<chhg

\ 1\
ensi
£

1.0E+00
1.0E-01 4

1.0E-02

1 o "Transverse"

[ ] PT(chgjet#1) > 5 GeVic

CDF Run 1

data uncorrected

"Transverse"

PT(chgjet#1) > 30 GeV/c

&
E ] Min-Bias
[u]
© 1.0E-05 - 5n g
1 1.8 TeV |n|<1 PT>0.5 GeV/c ﬁ § §
1.0E-06 f f I f f 1 E Eﬂ
0 2 4 6 8 10 12 14

PT(charged) (GeV/c)

% Compares the average “transverse” charge particle density with the average “Min-Bias”
charge particle density (|n|<1, Py>0.5 GeV). Shows how the “transverse” charge particle
density and the Min-Bias charge particle density is distributed in P.

CDF-QCD Blessing

April 18, 2003

Rick Field
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"Transverse" Charged Particle Density: dNIdr]d(pl

Describes the rise
from “Min-Bias” to

CDF Run 1
PYTHIA 6.206 Set A

data uncorrected
theory corrected

Charged Particle Density

“underlying event”!

“Min-Bias”

“Transverse” <dN

z
‘@
&
[=]
K
) < 1.0E-01
g Q E
& 0.50 > ]
:g ‘Q_
E : “Transverse"
7] ~ o PT(chgjet#1) > 30 GeV/
£ 025 S/ o o % 1.0E-02 - (chgjet#1) evic
= ° ]
1.8 TeV |n|<1.0 PT>0.5 GeV/c Ec ]
0.0 | | | | | | | | Z 2
5 10 15 20 25 35 40 45 50 /§/
PT(charged jet#1) (BeVic) ;‘j
i > .0E-04 -|
Set A Py (charged jet#1) > 30 GeV/c | [cor mimsios

/dnde> = 0.60

chg

Set A Min-Bias

| 1.8 TeV |n|<1 PT>0.5 GeVic

PYTHIA 6.206 Set A

CDF Run 1

data uncorrected
theory corrected

"Transverse"
PT(chgjet#1) > 5 GeV/c

CTEQSL

1.0E-05

2 4 6 8

14

<dN,,./dndg> = 0.24 PT(charged) (GeV/c)

chg

® Compares the average “transverse” charge particle density (jn|<1, P;>0.5 GeV) versus
P, (charged jet#1) and the P distribution of the “transverse” and “Min-Bias” densities with
the QCD Monte-Carlo predictions of a tuned version of PYTHIA 6.206 (Py(hard) > 0,
CTEQSL, Set A). Describes “Min-Bias” collisions! Describes the “underlying event”!

CDF-QCD Blessing Rick Field Page 13
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”"Transverse" Charged Particle Density: dNIdndtpl

Charged Pal To Be Blessed

" Charged D
)
-~
o

3 1001 - -

CDF Preliminary

_data uncorrected_ _

0.50 | S TR

F r o
0.00 F———

u CDF Run 1 Min-Bias

O CDF Run 1 JET20

INl<1.0 PT>0.5 GeV

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

PT(charged jet#1) (GeVi/c)

1.0E-04 | o

1.0E+00 -
] CDF Preliminary
7 o data uncorrected
_ 1.0E-01 E " "Transverse" "
o ] o PT(chgjet#1) > 30 GeV/c | | ™ CDF Run 2 Min-Bias
% ] o O CDF Run 1 Min-Bias
€ 1.0E-02 - % %% ® CDF Run 2
E ] o QQ o CDF Run 1
B 1 T
S 1.0E-03 o
s ! 2o
3 ?‘i s
2
s
c
[
[a]
T
[
o

X
i,

R 1
% Compares the average “transverse” 1.0E-06 ?‘ﬁf
charge particle density (|n|<1, P> i 1 Charged Particles n] < 1.0 T ﬁ?ﬁ Fi; 1
1.0E-07 f f f f f f F f =
GeV? Ve.l‘SllS. Pr(el o cellent agreement o 2 4 6 8 10 12 14 16 18 20
P, distribution of {  between Run 1 and 2! PT(charged) (GeVic)
density, dN,,/dnd@dPy. Shows how the

“transverse” charge particle density is w) Compares the Run 2 data (Min-Bias,
distributed in Py.

CDF-QCD Blessing
April 18, 2003

JET20, JET50, JET70, JET100) with
Run 1.
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1.25

"Transverse" Charged Particle Density: dNIdndtpl

-

1=

o
I

N

N

(3]
I

"Transverse" Charged Density

0.00 -

075 + - - -

0.50 + @R

® CDF Run 1 Min-Bias
O CDF Run 1JET20
® CDFRun2

——PY Tune A

CDF Preliminary

data uncorrected
theory corrected

[nl<1.0 PT>0.5 GeVic

0

10 20 CL 40 50 60

PT(charg

80 90 100 110 120 130 140 150
jet#1) (GeVic)

70 < P(charged jet#1) > 95 GeV/c
“Transverse” <dN

chg'

/dndg> = 0.62

"Transverse" Charged Particle Density

1.0E+00 -
1.0E-01 -
1.0E-02 |

1.0E-03 -

/ﬁb{k

ensity dN/dndgdPT (1/GeVic)

|

30 < P (charged jet#1) <50 GeV/c
“Transverse” <dN_ /dndg> = 0.59

chg'

To Be Blessed

theory corrected

PYTHIA Tune A 1.96 TeV

{ 70 < PT(chgjet#1) < 95 GeV/c |
5 .»'

QQQQQQ

e, 555%
K

30 < PT(chgjet#1) < 70 GeV/c

1.0E-05

10 12 14
PT(charged) (GeV/c)

Compares the average “transverse” charge particle density (Jn|<1, Pt>0.5 GeV) versus
Py(charged jet#1) with the P distribution of the “transverse” density, dN,,/dnd@dP.
Shows how the “transverse” charge particle density is distributed in P.

CDF-QCD Blessing

April 18, 2003
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[ET(matched jet) vs PT(charged jet#1)| PT(chgjet#1)/ET(matched jet) vs PT(chgjett1)|
180 1.2
160 - CDFPrelin v 1D DVaccnd o .
ol s 10 Be Blessed e | ol oe. 5 ...
theory correc PY [ ]
3120+ . _ge® 5 .
g 100 L | PYTunea gog-f-- ey
W ® CDF Run 2 w - une
Sal e s || To Be Blessed  [ecorrnz
Fo T TP i |
wl T JetClu (R=07, [n(et#)[<2) 0 | _CDF Preliminary ‘{G‘F'f‘ (Bfoij"'“’“f‘#’”'f’z)’ -
1 T Charged Particles (|n|<1.0, PT>0.5 GeVic) - f:;::ynzz::z::: Charged Particles (|n|<1.0, PT>0.5 GeV/c)
0 T T T T T T T T T 0-2 T T T T T T
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150
PT(charged jet#1) (GeVic) PT(charged jet#1) (GeVic)
Shows the “matched” JetClu jet ET "Calorimeter Jet" EM Fraction
0.8
versus the transverse momentum of the PYTHIA Tune A 1.96 TeV CDF Preliminary
. ° ° NN - - - - Leading Jet | _ _ _
leading “charged particle jet” (closest o7 i) <07 neory comected
jet within R = 0.7 of the leading chgjet). |&°67 " T " mmtmmmy 0 N\~
& =}
PR e . ]
. 2 04+ - - uaEe Tam,
®» Shows the EM fraction of the “matched” Jot matening
03+ - el |- - - -
JetClu jet and the EM fraction of a Srore To Be Blessed
. . 0.2 } } } } } } } } }
typlcal JetClu Jet' 0 25 50 75 100 125 150 175 200 225 250
PT(chgjet#1) or ET(jet#1) (GeV)
CDF-QCD Blessing Rick Field Page 16




Average Fraction

1.2

1.0 | -

0.8 +

0.6

04 - -

0.2

=—PY Tune A
® CDFRun2

JetClu (R = 0.7, [n(jet#1)] < 2)

CDF Preliminary
data uncorrected

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

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150
PT(charged jet#1) (GeVic)

(1/N) dN/dz

‘PT(charged jet#1)/ET(matched jet)l

25
CDF Preliminar

data uncorrected y T O B e Bles S ed

2.0 + theory corrected
——PY lune A
15+ --------qif - N
70 < PT(chgjet#1) < 95 GeV/c

10+ - - - - - - - - g
05+ - - - - o - - - - - - - - -

0.0 f f f f f
0.25 0.50 .75 1.00 1.25 1.50 1.75 2.00
z ¥ PT(charged jet#1)/ET(matched jet)

® Shows the ratio of P (chgjet#1) to the

CDF-QCD Blessing

“matched” JetClu jet ET (closest jet
within R = (.7 of the leading chgjet).

®» Sho e distribution of z =
P t#1)/ET(matched jet) for
7 chgjet#1) <95 GeV/e.

About 77% of charged jets (70 < PT(chgjet) <
95 GeV/c) come from jets in which they carry
greater than 75% of the overall jet energy!

April 18, 2003
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JetClu Jet #1 Charged Particle A Correlations Lol e diegsi
Direction particle density in the

“Transverse” region is PT > 0.5 GeV/e ml <1 2 “transverse” region!

very sensitive to the “Toward-Side” Jet JetClu Jet #1 Away Region
13 q 999 . .
underlying event”! Direction

Transverse
Region

“Toward” H i
“Toward” =

“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) . . . . . .
ool ged 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 Blessing Rick Field Page 18
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“Transverse” region as
defined by the leading
“calorimeter jet”

nsverse" Charged Particle Density: dN/dnd

JetClu Jet #1 [

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

0.50 + -

“Transverse” “Transverse”

"Transverse" Charged Density
o
)
0

0.00 f 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 PYTHIA Tune A.

CDF-QCD Blessing Rick Field Page 19
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“Transverse” region as

defined by the leading

“calorimeter jet”
JetClu Jet #1 ‘ insverse” Charged Particle Density: dN/dndtpl
or Chglet#1 1.00
Direction CDF Preliminary | JetClu Jet#1 (R = 0.7, |n(jet)|<2) |
A(p %‘ d:ta uncorrectte;:l
"N £ g75 | . Meomeomected N\ T % . *
o
ARG BT
s
5050 1 FF TN T T
% PYTHIA Tune A 1.96 TeV
>
0 - - - -
“Away® gozsif Chyleti! R = 07 To Be Blessed
: Charged Particles (|n|<1.0, PT>0.5 GeV/c)
0.00 | | | | | | | ; ;
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” charge particle density (Jn|<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 PYTHIA Tune A.

Compares the “transverse” region of the leading “charged particle jet”, chgjet#1, with

the “transverse” region of the leading “calorimeter jet” (JetClu R = 0.7), jet#1.

CDF-QCD Blessing
April 18, 2003
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“Transverse” region as

isverse” Charged PTsum Density: dPTsum/dnd@

defined by the leading
“calorimeter jet”
JetClu Jet #1 ‘
or Chglet#1 1.5
Direction

CDF Preliminary

data uncorrected
theory corrected

10 -~ - - - - m e s s

“Transverse” “Transverse”

o5+ f -

=——PY Tune A
®m CDF Run 2

"Transverse" PTsum Density (GeV)

o
=)

JetClu (R = 0.7, [n(jet#1)] < 2)

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 data on the average “transverse” charged PTsum density (jn|<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 PYTHIA Tune A.

CDF-QCD Blessing Rick Field
April 18, 2003
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“Transverse” region as

defined by the leading
“calorimeter jet”
JetClu Jet #1 ‘
or Chglet#1 1.5

isverse” Charged PTsum Density: dPTsumIdndcpl

Direction

“Transverse” “Transverse”

"Transverse" PTsum Density (GeV)

CDF Preliminary

data uncorrected
theory corrected

104

05 % N\ -

ChgJet#1 R=0.7

JetClu Jet#1 (R = 0.7,|n(jet)|<2)

PYTHIA Tune A 1.96 TeV

cia To Be Blessed

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 PYTHIA Tune A.

Compares the “transverse” region of the leading “charged particle jet”, chgjet#1, with

the “transverse” region of the leading “calorimeter jet” (JetClu R = 0.7), jet#1.

CDF-QCD Blessing Rick Field
April 18, 2003
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1.00

"Transverse" Charged Density

0.00

"Transverse" Charged Particle Density: dNIdndq)l

0.75

025 /- - - -

CDF Preliminary —PY Tune A
data uncorrected ® CDF Run 2
theory corrected

050 + - -

25 50 75 0 125 150 175 200 225
T(jet#1) (GeV)

Compares the average “transverse” charge particle density (Jn|<1, Pt>0.5 GeV) versus

95 < E(jet#1) > 130 GeV
“Transverse” <dN

chg'

/dnd@> = 0.65

"Transverse" Charged Particle Density

1.0E+00 -
1.0E-01 -
1.0E-02 -

1.0E-03 -

ensity dN/dndqdPT (1/GeV/c)

{

1.0E-05 5

30 <E(jet#1) <70 GeV/c
“Transverse” <dN_.,/dnd@> = 0.61

chg'

1.0E-06

CDF Preliminary
JetClu R = 0.7 |n(jet)] < 2 data uncorrected

theory corrected

To Be Blessed

] Charged Particles |n| < 1.0

5 10 15
PT(charged) (GeV/c)

25

E(jet#1) with the P, distribution of the “transverse” density, dN,,/dnd@dP. Shows how
the “transverse” charge particle density is distributed in P.

CDF-QCD Blessing
April 18, 2003
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® Shows the data on the
average number of charged
particles within the leading
“charged particle jet” (|n|<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 Blessing
April 18, 2003

Nchg(chgjet#1) versus PT(chgjet#1)

12
10+- CDOFRun1Data . ... .. .. _____ .. _ .. ____ ... _|[_..
data uncorrected ﬁ% % %§
- R ﬂﬁﬂﬁ%ﬁﬁﬁﬁ A
e il
5 o Ly
2 4 L i-! 7777777777777777777777777777777777777
.' ® CDF Run 1 Min-Bias
2 B O CDF Run 1 JET20
a® 1.8 TeV [n|<1.0 PT>0.5 GeV R = 0.7
0 T T T T T T T T T T
0 5 10 15 20 25 30 35 40 45 50
PT(charged jet#1) (GeVic)
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® Shows the data on the

average number of charged
particles within the leading
“charged particle jet” (|n|<1,
P>0.5 GeV,R=0.7)as a
function of the transverse
momentum of the leading
“charged particle jet” from

Run 1.
yd

Excellent agreement
between Run 1 and 2!

Averave Nchg

Nchg(chgjet#1) versus PT(chgjet#1)

CDF Preliminary

data uncorrected

H CDF Run 1 Min-Bias
O CDF Run 1 JET20
® CDF Run 2

Inl<1.0 PT>0.5 GeV/Ic R= 0.7
| |

0 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 (Min-Bias, JET20, JET50, JET70, JET100) with Run 1. The
errors on the (uncorrected) Run 2 data now include both statistical and correlated

systematic uncertainties.
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Shows the data on the
average number of charged
particles within the leading
“charged particle jet” (|n|<1,
P>0.5 GeV,R=0.7)as a
function of the transverse
momentum of the leading
“charged particle jet” from
Run 1.

% Compares the Run 2 data (Min-Bias, JET20, JET50, JET7(
errors on the (uncorrected) Run 2 data now include both st

systematic uncertainties.

CDF-QCD Blessing
April 18, 2003

Averave Nchg

CDF Preliminary

data uncorrected
theory corrected

® CDF Run 1 Min-Bias
O CDF Run 1 JET20
@® CDF Run 2

=——PY Tune A

In|<1.0 PT>0.5 GeV/Ic R=0.7

0

10 20 30 40 50 60 70

100 110 120 130 140 150
PT(charged jet# )

\

\

PYTHIA produces too many
charged particles in the leading
“charged particle jet”!

Rick Field
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% Shows the Run 2 data on the
average number of charged
particles (|n|<1, P;>0.5 GeV,
R = 0.7) within the leading
“calorimeter jet” (JetClu R =
0.7, In(jet)|< 0.7) as a
function of the transverse
energy of the leading
“calorimeter jet”.

CDF-QCD Blessing
April 18, 2003

Nchg(jet#1) versus ET(jet#1)

12
PYTHIA Tune A 1.96 TeV _
N ST eRg
S HHIHHTHHI
2
g 6 S\
g CDF Preliminary
< 4 +-f-------------------"\ X ---- data uncorrected -
theory corrected
2 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
Charged Particles (|n|<1.0, PT>0.5 GeV/c) JetClu R = 0.7 |n(jet)| < 0.7
0 1 1 1 1 1 1 1 1
0 25 50 75 100 125 1 5 200 225 250
ET(jet#1) (GeV)
PYTHIA produces too many
charged particles in the
leading “calorimeter jet”!
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Shows the Run 2 data on the
average number of charged
particles (|n|<1, P;>0.5 GeV,
R = 0.7) within the leading
“calorimeter jet” (JetClu R =
0.7, In(jet)|< 0.7) as a
function of the transverse
energy of the leading
“calorimeter jet”.

Averave Nchg

Nchg(jet#1) and Nchg(charged jet#1)

PYTHIA Tune A 1.96 TeV

Nchg(jet#1)

-~ To Be Blessed |

| Nchg(chgjeti#1)

CDF Preliminary -

data uncorrected
theory corrected

Charged Particles (|n|<1.0, PT>0.5 GeV/c) JetClu R = 0.7 |n(jet)| < 0.7
Il Il Il Il Il Il Il Il

0

75 100 125 150 175 200 225 250

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

25 50

% Compares the number of charged particles within the leading “charged particle jet”,
chgjet#1, with the number of charged particles within the leading “calorimeter jet”

(JetClu R = 0.7), jet#1.

CDF-QCD Blessing
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‘Charged Particle Multiplicityl

To Be Blessed

"Transverse"
PYTHIA Tune A 1.96 TeV
”””””””” [nl<1.0 PT>0.5 GeVic
o

% Events

0 1 2 3 4 5 6 7 8
N (charged)

% Events

Charged Particle Multiplicityl
To Be Blessed

theory corrected

{ JetCluR=0.7 30 <ET

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
N (charged)

% Shows charged particle multiplicity
distribution (|n|<1, P>0.5 GeV/c)
within the leading “charged particle
jet” and in the “transverse” region as
defined by the leading “charged
particle jet” for the range 30 <
P(chgjet#1) <70 GeV/c compared
with PYTHIA Tune A.

CDF-QCD Blessing
April 18, 2003

Rick Field

% Shows charged particle multiplicity

distribution (|n|<1, P>0.5 GeV/c) within the
leading “calorimeter jet” (JetClu, R = 0.7,
In(jet)| < 0.7) and in the “transverse”
regions as defined by the leading
“calorimeter jet” (JetClu, R = 0.7, [n(jet)| <
2) for the range 30 < E(jet#1) <70 GeV
compared with PYTHIA Tune A.
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‘Leading Charged Particle Jetl

100.0 3
CDF Preliminary
1004 - - - O - - - oo oo
3 PYTHIA Tune A 1.96 TeV
Z
kel
1]
y
w
04 - - - - - - - - - - - - o N\Ugy- - - - - - -
Inl<1.0 PT>0.5 GeVic
0.1 1 1 1 1 Al

0.0 0.2 . =0:TIPT(Chgj(::3#1) 0.8 1.0
% Shows the transverse momentum

distribution of charged particles
(In|<1) within the leading “charged
particle jet” compared with
PYTHIA Tune A. The plot shows
dNchg/dz with z = P/P(chgjet#1)
for the range 30 < P (chgjet#1) <70
GeV/e.

CDF-QCD Blessing
April 18, 2003

»

Rick Field

‘Leading Calorimeter Jetl

1.0E+02 T

CDF Preliminary

To Be Blessed

PYTHIA Tune A 1.96 TeV

1.0E+01 + - -

10E+00 4 - - - - - - g - - - - - -

= dN/dz

F(z)

LOE01 4 - - - - - - - - - - - N ..-. —————————

10E024 - - - -~ -~ - - - - - - - - - NG - - -
JetClu R = 0.7 30 < ET(jet#1) < 70 GeV

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

1.0E-03 f t t f f
0.0 0.2 0.4 0.6 0.8 1.0 1.2

z = PTIET(Jet#1)

Shows the transverse momentum
distribution of charged particles (|n|<1)
within the leading “calorimeter jet”
(JetClu, R =0.7, In(jet)| < 0.7) compared
with PYTHIA Tune A. The plot shows
dNchg/dz with z = P/E(jet#1) for the
range 30 < E(jet#1) <70 GeV.
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Average Fraction

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

JetClu R = 0.7 |n(jet)] < 0.7
I } }

(1/N) dN/dz

100 125 150 175 200 225

ET(jet#1) (GeV)

0 25 50 75

250

‘Charged Fraction within the Leading Jetl
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1
R A LA PTmax/ET(jet#1) || - - - - - - - - - - - - - - - - - - - - -
' ". Charged Particles (|n|<1.0, PT>0.5 GeV/c)
i PYTHIA Tune A 1.96 TeV

JetCluR=0.795<ET

0.7

0.3 0.4 0.5 0.6
z = PTmax/ET(jet#1) or PTsum/ET (jet#1)

0.2 0.8

% Shows average charged PTsum
fraction, PTsum/E(jet#1), and the
average charged PTmax fraction,
PTmax/E(jet#1), within the leading
“calorimeter jet” (JetClu, R =0.7,
IN(jet)| < 0.7) compared with
PYTHIA Tune A.

CDF-QCD Blessing
April 18, 2003

® Shows distribution of the charged PTsum

Rick Field

fraction, z = PTsum/E(jet#1), and the
distribution of charged PTmax fraction, z =
PTmax/E(jet#1), within the leading
“calorimeter jet” (JetClu, R = 0.7, [n(jet)| <
0.7) for the range 95 < E;(jet#1) <130 GeV
compared with PYTHIA Tune A.
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