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Motivation

m Precise test to pQCD £
= Higher center of mass energy
-> increase cross section @ high Et 10°
x2 @ 400GeV, x5 @ 600GeV -
10 s =18TeV
-> Probe higher energies l

= Recent theory advancements: "

10 &= ey
100 200 300 400 500 600

- New PDF b, [GeV]
- New structure functions
- Better understanding of underlying event

m Test Kt performances at a hadron collider
- Comparison to cone-based algorithms

NLO QCD (JETRAD)
Cone R=0.7, In| < 0.5

\s = 1.96 TeV
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Motivation (II)

= o(bb) ~50 ub @ 1.96 TeV
-> Espected event rate of few kHz

= Study mechanisms of beauty production

WP, 4

F 3 q

| . G NLO @
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Flavour excitation Gluon splitting

Recent theory advancements
= Full NLO calculations available in MC
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The Tevatron

R = ppcollider @ s ~1.96Tev
p— 9 S = Peaklum 1.2 1032 cm-2 s-!

= 1 fb-! delivered to experiments
= Analyses ~ 60-400 pb-?
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END WALL
HADRON
CAL.

CDF ; |
s CDF fully upgraded for Run II: A
- Si & tracking 1.0 '
- Extended calorimeters range e
- L2 trigger on displaced tracks , =
- High rate trigger/DAQ 111111
/) T 1.0 2.0 3.0 m
.. C‘* C“' Ca'mmem: “’  LAYER00  SVXIl  INTERMEDIATE SILICON LAYERS
0

END PLUG EM CALORIMETER
END PLUG HADRON CALORIMETER

S
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Plug Calorimeter (E/H)

CEM lead + scint 13.4%//E,®2%
CHA steel + scint 75%/JE,®3%
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Forward Calorimeter (E)

R = o(d0) = 40um (incl. 30um beam)
S, = o(pt)/pt =0.15 % pt

Silicon Vertex Detector
Intermediate Silicon

Luminosity Monitor
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: | AR
2 2
Kt algorithm & -ninf)™2
Separate jets according to di = (PT,i)Z
relative transverse momentum L
D ~ jetsize

- Cone based (seeded) algorithms Infrared, collinear safe

- JetClu (RunI) Raw Jet P, [GeVic] Event 1860695 Run 185777
o , ~ JetClu R=0.7

Difficult to implement at

hadron level, compare with g:;g

theory '

- MidPoint (new RunII ) X

Infrared safe and well
defined

- Merging pairs of particles
- Kt (recently used @ CDF)

Only towers with E; > 0.5 GeV are shown
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s Jet energy scale correction and 0.9 [

Inclusive jet cross section
= Inclusive calorimetric trigger 31'2: S - 05 % o8 o
L3 E‘r> x (5,20,50,70,100) O b I CDF Run II Preliminary
Kt jets D=0.5,0.7, 1.0 : "'-n...w
- Jets 1: "i‘l—-}mﬁ_
0 100 200 300 400 500 600 700
-

m 0.1<|Y|<0.7, P,>54GeV/c
unfolding to hadron level PET [GeVic]
= NLO JETRAD prediction: 15,

T14E « D=10 K, D=1.0 0.1<|Y|<0.7
© 13E 4 " CDF Run II Preliminary

- Parton-to-hadron
correction to allow direct 12E
comparison data/MC 1E P,

(UE and hadronization) A st S RS —

090 ~~100 200 500 400 500 600 700
P, [GeVic]

Correction increases with D
-> higher contribution of UE
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Inclusive jet cross section

= 10°
h K, D=0.5 0.1<|Y|<0.7
% 10 ﬁ —=— Data
g 1 m Systematic errors
'g " h‘! —%— NLO: JETRAD CTEGQ®S1
m—' 10 corrected to hadron level
-an_p-1oz -2"{* ., =p_=max P /2
- g — — — - NLO uncertainties
> 107 Rl
= e
-~ - =,
5 -~ D =0.5
© 10" . - :
-y
~
10 ——
CDF Run II Preliminary e,
-7 .
10 $E=1.96 TeV L=385pb" - —
10" llIIIIIIIIIllllllllllllllllllllllllll
0 100 200 300 400 500 600 700

Py=" [GeVic]

Measurement extended
over 8 orders of magnitude

~ 385 pb-!
Pt ~ 54 - 700 GeV

Main systematics:
= Data: Energy scale 15-40%
= NLO: mainly from PDF

CDF Run II Preliminary

> 3

S - K, D=0.5 0.1<|Y|<0.7

@ n

,‘E —=— Data

- i Systematic errors

S 2 - — — NLO uncertainties

S — —.

P e S

Very good agreement with NLO ——% ™ oo RS

I l - LA 1 1 A1 1 1 - - - -
0 100 200 300 400 500 600 700
PIET [GeVic]
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Inclusive jet cross section

10? 10°

§ 10 K, D=0.7 0.1<|Y|<0.7 g 10 K, D=1.0 0.1<|Y|<0.7
1) —=— Data N ‘Qx —=— Data
g_, 1 ‘.bh Systematic errors g 1 Systematic errors
-g P o —x— NLO: JETRAD CTEQS1 -g 'Q —3%— NLO: JETRAD CTEQ®S1
m—' 10 E? corrected to hadron level — 10" L) corrected to hadron level
—‘n-|-10'2 ww pR=uF=max p';ET)'Z 'm! ’—102 Mm p'R:!'-lp:max pfrn',z
S ﬁahH — — — - NLO uncertainties % “"‘\ — — — - NLO uncertainties
% 10° T > 10° ™
T 10 s = 10* Sy
N-u . l—i—\l\ N‘B '_;_:\!
10 D - O 7 e 10° D - 1 O et
-& - PS ';._‘ - . -~
10'7 CDF Run II Preliminary \\L\\\ 10° CDF Run II Preliminary 9 N
10 E=1.96 TeV L=385 pb’" —— 107 E=1.96 TeV L=385 pb" —
10'a L1 1.1 I L1 1.1 I L1 1.1 I L1 11 I L1 1 1 I L1 1 1 I L1 1 I 11 10.’
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Py [GeVic] PIET [GeVic]

N
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K; D=0.7 0.1<|Y|<0.7
—=— Data

Systematic errors
— — — NLO uncertainties

CDF Run II Preliminary !

—

K; D=1.0 0.1<|Y|<0.7
—=— Data

Systematic errors
— — — NLO uncertainties

CDF Run II Preliminary |

Data / Theory
N

Data / Theory
N
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Tagging b jets p

B Long B lifetime ct ~ 450 um Decay Length o Secondary
ot Vertex
m Select displaced tracks Primary "
inside the jet Vertex = ~ .
m Reconstruct secondary vertex impact parameter
m Reject fakes cutting on decay length
> 0.6
Jet cone i B
:—_ .§ u I:I Systematic for Scale factor
—— £ 05 +
f’ 7_:" g - ++}+ ++ + —e— b-tagging efficiency
Y e
= a | o
. 0.3 —— {
0.23—
E dijet Pythia Tune A scaled to match data
/ 01— MidPoint jets R.;,,=0.7, f,.,,=0.75
— jets with |Y|<0.7
g ol 15101 L1 |1(|)0| L1 |1éo| L1 12(|)0| L1 lzéol L1 |3‘|)0| L1 |35|o| L1
P; jet [GeVic]
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98 < pet < 106 GeV/c

[ J [ J —_
go.2sk .,
b-jet fraction " ijpons -
ﬁoz—— : 5...; == c+light jets
o
Which is the real b content (purity)? 8 | MonteCarl
015 ~ ontelLario
Extract a fraction from data - p  templates
= Use shape secondary vertex mass "L
- Different P, bins to cover wide 005l : i
spectrum .
- Fit data to MC templates I B Sy ey
2 0.8 Mass secondary vertex [GeV/c]
L C
"a:,,’ 0.7E_ MidPOINt {615 Regra=07, Frggq =0 75 —e— Data (total error) @2 F
> [ jete with [Y]<0.7 — Data anoron o C —— Fit prediction
E 0.6 S b -§,soo_— —e— Data
p - Pythia Tune A mass templates o [ — b jets
s F 8 [ S
£ 0.5 Taol il c+light jets
£ F F
0-4:— 300:—
"3 H :
z %% # —t— |
0.2 + [
- + 100~
0.1 ( X
D:| 11 l 1111 l L1 11 l 1 1 1 1 I 1 1 1 l l l 11 1 | 11 1 1 | 1111 | 11 1 o— L1 l L L1 i”l.:“l'”lulln -
50 100 150 200 200 350 P, jet Elggwc] ° ! Mzass se:ondary“vertexs[GeVIc(];
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High p; b jet cross section

® MidPoint R, 0.7, |Y|<0.7 Inclusive calorimetric triggers

4 &

m Pt ranges defined to have - L3 Et>x (5,20,50,70,100)
997% efficiency (977 Jet05)—, /
i 4
m Jets corrected for det effects ,,1"" -
£1.35F gassf— i Jet50
'~§13;_ Correction function 094:— F
Eff 99% = 67+1 GeV
s 2
z 1.2;_ 20 + 10% m;: i |—>

T DL
Pt |et raw [GeVic]

S P B A AR AN A R I _
0 50 100 150 200 250 Pisrgev o [ézglc] ~ 300 pb 1
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High p; b-jet cross section

0
P, jet [GeV/c]

NLO/LO comparison
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= 10 .
S E o ®  Main sources of
S ‘ —&— Pythia Tune A (CTEQSL) Sysfemafics;
E,'_‘w-1 & :l Systematics
5 N - Absolute energy scale
% 10° CDF Preliminary .
S ! ¥5 = 1.96 TeV, L~300 pb ™’ - B-tagging

10

10" % : .

; Systematic Error low Py | high P

1o° —= Luminosity 6% 6%

% MidPoint jets R.gue=0.7, feqe=0.75 :i: ¢ (¢
10 Iv|<0.7 Absolute Energy Scale | 156-20% | 40%
10-7 L1 1 Islo L1 1 I10|o| 1 1 I15|o| 1 1 Izolol 1 1 Izslol 1 1 I30|ol 1 1 I3'5|o| 1 11 JeT energy resoluTiOn 6% é%
- 6 Prict [GeVicl B-tagging efficiency 10% 15%
g F e Data/PyihiaTune A(CTEQSL) B-tagged jefs fraction | 10-15% | 40%
% =[] Systematics :
e r Unfolding 8% 8%
S e
£ f
80 b T Data/Pythia tune A ~ 1.4

- £ i{}gﬁ%'?'%%%- As expected
o e from preliminary
. 50 100 150 200 250 300 35



bb cross section

m JetClu cone 0.7
= Two central jets [n|< 1.2, asymmetric Et cut

Preliminary!

= Energy scale corrected for detector effects

CDF Run Il Preliminary

Co.45F . o
I =0aa | ® b tagging efficiency
g 04 — Fl
“ossE- -~ Fit Error from data
03F iiecessmeeremeoeemeaen - Use an electron
0.255- e sample to increase
02F o A e bjets content
015E ‘ = b fraction
0.1 .
ot - Fit to secondary
CE | . | . | vertex mass
0_1 [ 1 Il 1 1 [ 1 Il 1 Ll Il 1 1
20 30 40 Elggtron Jet Et6 (oGeV) Temp IGTCS
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bb cross section

Total cross section

= Main systematics: >
- Jet energy scale (~20%) Data 345+ 1.8 + 10.5nb
- b tag efficiency (~8%) Pythia(CTEQ5I) 38.71 £ 0.62nb
= UE description lowers Herwig(CTEQ5I) 2153 + 0.66nb
. . . ’—‘h
Herwig prediction MC@NLO+Herwig |  28.49 = 0.58nb
CDF Run Il Preliminary e CDF Run Il Preliminary
‘g 1 —e— Data ‘% § —e— Data
o | & Pythia (CTEQSI) s [ Pythia (CTEQ5I)
Z MC@NLO £ | EIMC@NLO
g|S Herwig (CTEQSI) el S | 1 Herwig
R _ —— Data Sys. Error © ‘6'10 |~ Data Sys. Error
10‘25— i
E =
10'35— E
A0SR 00 e e Te0 180200 0 T A
bb Invariant Mass(GeV) Ao (rad)
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bb cross section

CDF Run Il Preliminary

%.: 1 —e— Data
= Use MC@NLO + JIMMY £ —= e
o

- Generator for multiparton
interactions (links to Herwig)

G\IH| T III\IH‘ T \\IIH\‘ \I\\I_III|

--> Better description of N —
underlying event
10
a0 60 80 f00 " q20 '1:;,0'_' j60 180" 200
. . . bb Invariant Mass(GeV)
Result is pr'ellmmar'y: e CDF Run Il Preliminary
o = 36 = 2 nb f:, :Eﬂact%)NLO+JIMMY /_/j

—— Data Sys. Error

d(ap)

do

Better agreement with data and Pythia

= Need to find a better tuning —

m Increase statistics of both
data and MC

Ao (rad)

o
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Summary

= New RunIT measurements reported:

- Inclusive jet cross section, Kt algorithm: good
agreement with NLO Monte Carlo, work is in progress to
extend measurement in the forward region

(coming up next MidPoint measurement)

- New inclusive b jet cross section considerably
increases range in p; (RunI DO measurement < 100
GeV): expected LO ratio (Data/Pythia ~1.4) and NLO

comparison in preparation
- bb jet cross section and angular correlations: extend

analysis tfo more data but already a reasonable
agreement with LO and NLO Monte Carlo
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