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Motivation

» Jet shape dictated by multi-gluon emission
form primary parton

+ Test of parton shower models and their
implementations

» Sensitive to underlying event structure

» Sensitive to running of strong coupling



Event

Selection

Using MidPoint Algorithm (R=0.7) (merging at 75%)

Using all Jet Data before
- J5 (forPt>306GeV)
- J20 (for Pt > 45 GeV)

- J50 (for Pt > 70 GeV)
- J70 (for Pt > 95 GeV)

Shutdown (200 pb-1)

> No frigger bias

- J100(for Pt > 130 GeV)
Selection Cuts

- At least one central jet (0.1 < |Y| <0.7) with P+> 30 GeV
- MET_significance < 3.5 GeV"-1/2

- |V_z| <60 cm
- N(vxt) =1

Comparison DATA (5.3.1pre4) with MC Pythia & Herwig



Some Control Plots (Ia)

Row Comparison Data (P; > 45 GeV) vs Pythio
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Some Control Plots (Ib)
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Some Control Plots (Ic)

Raw Comparison Data (P; > 45 GeV) vs Pythia
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Some Control Plots (IIa)

Raw Comparison Data (P; > 95 GeV) vs Pythia
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Some Control Plots (IIb)

Row Comparison Data (P, > 95 GeV) vs Pythia Raw Comparison Data (P, > 95 GeV) vs Pythia
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Some Control Plots (IIc)

Row Comparison Data (P; > 95 GeV) vs Pythia
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Jet Energy Correction

- We intend to use the MC simulation to extract

corrections to the hadron level

- Run MidPoint at CAL and Particle Levels
- Matching of pairs of leading jets (Y-phi)
- Fit correlation HAD % CAL

» Be careful with choosing thresholds |

» Apply correction factor to data jet pt's....
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HAD—CAL Correlation (Pt > 20 GeV)
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HAD-CAL Correlations (Ia)

Correlation HAD—CAL (matched jets)
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Pt - Binning

Jet Pt range (GeV) Data Sample MC pt hard (GeV)
37-45 ST5 18
45-55 ST5 18
55-63 J20 18
63-73 J20 18
73-84 J20 18
84-97 J50 40
97-112 J50 40
112-128 J70 60
128-148 J70 60
148-166 J70 90
166-186 J100 90
186-208 J100 120
208-229 J100 120
229-250 J100 150
250-277 J100 150
277-304 J100 200
304-340 J100 200
340-380 J100 200

Bin sizes according to resolution...and very safe selection of MC thresholds



Jet Shape Definition

Differetial Jet Shape

pP(r) \ Integrated Jet Shape Definition
P

r Ar

‘

0.5GeV < P <100 GeV
|77!rack ‘<15

| 2™ ~V_|<2cm

AR(track - jet) < 0.7

(,,)_LL P.(rtAr/2)
P8 N, < P.(0,R) W (r) = 1 5 £(0,7)
Njezs jets PT (09 R)

( ) 1 1 Z Ntracks (I”iAV/Z)
t\r)= tracks .
Ar Ny G N™F(0,R) using both CAL and COT
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Uncorrected Jet Shapes(I)

Jet Shapes using COT (uncerr.)
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Good agreement data versus pythia......let's look at jet tails...
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Uncorrected Jet Shapes(IT)

Jet Shapes using COT (uncorr.)
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Jet Shapes using COT (uncorr.)
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Jet Shapes using COT (uncorr.)
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Jet Shapes using COT (track multiplicity)

Jet Shapes using COT (track multiplicity)
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Unfolding Procedure

P(r)
Bin-by-bin unfolding AN

correction extracted from
MC Pythia

]r\ Ar
P (r, P (cal corrected))
S (1 PI (hadron level))

C(r,P) =

Jets and jet shapes
reconstructed at particle
level from HEPG stable
particles and using L1 5 B (r+Ar/2)

MidPoint Algorithm pir)= Ar N., P.(0,R)




Corrections to hadron Level (I)
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Systematic Uncertainties

* Instantaneous Luminosity

- Investigate possible dependence on Inst. Lumi
(possible remaining effects on pile-ups ?)

+ Jet Energy Scale:
- 5% variation on measured jet energy

* Parton Shower Modeling
- Unfolding using Herwig instead of Pythia

*+ CDF Simulation

- Compute CAL/COT ratio of raw measurements
and compare it with CAL/COT ratio in MC...if
double ratio is not = 1 = included in systematics
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Total Uncertainty in p(r)
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Results (I)

CODF Run Il Preliminary

Lging CAL towars

o1 <™ 0y

E mepPodsen |F 4BKPMCESOW || 55< P <830
i o< nr |[ aicrzor | B < 1™ <7
CWCOF DAY, 2 :
F-PMHs - -
L — HERMIG - -
1 | | | | 1 1 1 1 1 1 1 1 | 1 1 1 1 1 1 | 1 | 1 1 | 1
B3 < PM < TIGW 73 < B < B4 G 8t < PM < 97 G

(R I il B 1)

\"\.

A Nl B

97 < B < 112 G

o1 ™I cor

NE < P <120 Bevt

F R Rl e

=
-
L 1 1 1 | -

128 < BM ¢ 140 G

S I™i<n7

0.5 !

r/R

0.5 ¥

r/R

0.5 1

r/R

CDF Run Il Preliminary

uging COT tracks

Faiat = = E
Qi . wepp<stw |F 4soRtemsow (B SE<RM B3
o i or<iicar || oi<ivisor | oI <™ <o?
Q
1 - =3 =
E WCOF BaTs = E
C - FiTHA C r
- — HERMIG - -
10-1 1 | 11 | 1 1 1 1 1 1 1 1 | 1 1 1 1 1 1 | 1 | 1 1 | 1
ST E E E
Pi E 83<PMeTIGW || TICRMCBIG  |F 8t <M <97 G
= i o1 1™i<or || pis<ar || i <™ <07
3,
1 3 =
ID_ | I | | 11 1 1 1 1 1 | 1 1 1 | I | | | I |
et E = E
E“ E wreRM<TIZB |F TZ<PR<TEB ||, 128< PR 140
. C C C
‘EE i oa<i™icor ([ prcivicor || <1 <oy
TE 3 =
IG_ 1 1 11 | | I 1 1 1 1 | 1 1 1 ; | | | 1 1 1 y

0 0.5

0 0b 0

r/R

r/R

0.5 1

r/R

Good description by Pythia Tune A..Herwig narrower at low Pt




Results (II)

COF Run Il Preliminary

uging CAL towers

— 10 E E E
o E, MB<PMcteBem E 0 1BE<PRC1ABGe |, 188 < PR onAGH
™ TN oa<I™ienr D% 00 <i<nT :\um:n"'n:u.?
g o
Q 1L = =
- WCOF Do - .
[~ PiTHe L L
10 =_—HEFH.IIG - -
E 1 1 L1 | 1 1 1 1 :I 1 1 1 | 1 1 1 1 E 1 1 1 1 | 1 1 1 1
—~ E 3 3
o C, OB<PMoomace [E,  2omcpMomocer (F,  200<PM<2TTOR
‘T_“‘ i g1 ™c0r ([ pr<i™enr || B <™ <07
L —_
S = =
-"|- ~ i
10 F = e
E 1 1 11 | 1 1 1 1 :I 1 1 1 | 1 1 1 1 E 1 1 1 1 | 1 1 1 1
—~ F E 3
o Fo DTSR CHACH (Fy 304 PMC3M00A (Fo 3402 B 36006V
“?_“ C pi<i™icar | sl al™i<or |[ Bl <1< 07
L
Q1B = =
_1_ B i
10 = e
=l NN N I TN | = T T N N T < T N T N O
0

]
in
~
s
A

0.5

=

r/R

0.5 1

r/R

p(r/R)

plr/R)

—

L

CDF Run Il Preliminary

using COT tracks

r/R

r/R

E, MB<PMIBBG (E, BE<PE< 1880 (F, 188 < PM < 20B0eV
i oi<I™enr | LRl B :\mun"‘mu.?
- WCDF D& - -

TP - -

L — HERwIG L L

:I 11 | | I | :I | | | | I | :I | | | | I |
F, 20B<PMaoomcm (B, 220<PR<M00er [, 200<PMC 2T o
i pa<™aar | prsieor ([ R} e
T B C

EI 11 | | I | EI | | | | I | EI | | | | I |
Fy DTSR CHACH |Ey  304< PR30 (B 340 PM< 380 Cov
. pici™i<ar |[ al<i®icor [ Bl <11 <07
1_ L L

EI L 1 | | L 1 1 | EI 1 1 | | L 1 1 | EI 1 1 | | L 1 1 |
a 0.5 LY 0.5 LH 0.5 1

r/R

Good description by Pythia Tune A..Herwig narrower at low Pt



CDF Run Il Preliminary

Results

using CAL towers
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Jets getting narrower as Pt increases........running coupling..




Plans and Prospects

 Working on the paper draft and comparison with

NLO parton level calculations.....



