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d pattonic processes)

e Inclusive jet production
e Dijets =is

s Vﬂ%gets;_,(mcludmg heavy ﬂavor)

- | 'lefr'éc:[ive productlon
Excluswe final states, jets, W/Z production
. UnderIymg event / min-bias studies

a.-

Focus on updates from this year



- QCD with Jets

(L i L S R TR N R i e e enl WP e DT e oo R R
sl T W P e E e o oy T e i ST

R L r T e

Tevatron data provide unique and increasingly precise inputs with...

...large kinematic reach...
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... Into poorly constrained
regions of pdf fits
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Access to hardest partonic subprocesses, approach limit: vV§~+/s



High pT Jets
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Large high p. cross section e Run II: 0™ increased x5 at p.= 600GeV

— unique sensitivity - sensitive to new physics:

quark compositeness,
inclusive jet production extra dimensions, ...(?)...

e Theory @NLO is reliable (£10%)
- sensitivity to PDFs, dynamics, O

Tevatron - unique reach for high-x gluon

= Runll sqgrt(s)=1.96 TeV

==== Runl sqgrt(s)=1.8 TeV

inclusive jets: Tevatron Run ||
ly|<0.4

~_dq — jets

gq — jets \
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Phys. Rev. D 78, 052006 (2008) PRL 101, 062001 (2008) *
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~Inclusive Jet Production

—— CDF data (1.13b’) D@ Run I |y|<0.4 (x32

0.4<]y|<0.8 (x
|| Systematic uncertainty lyl

)

(x16)
0.8<|y|<1.2 (x

(

(

—=— NLO pQCD = 1.2<|y|<1.6 (x

6
)
)
)

1
8
4
2

o i o 1.6<|y|<2.0 (x
Midpoint: R=0.7,f _ =0.75 2.0<|y|<2.4

6
W01 68 \s = 1.96 TeV

0.1<|y|<0.7 (x10°) EL=0.70fb"
e ) Reone = 0.7
0.7<]y|<1.1
— NLO pQCD

. . 1
+non-pertu rbative corrections

CTEQ65M p_=p_=p,

_ 50 60 100 200 300 400 600
~9 decades
Pr (GeV) Pr (GeV) measurement!
Steeply falling p_ spectrum: Benefit from:
1% error in jet energy calibration - high luminosity in run II
— 5-10% (10-25%) error - increased run II cm energy — high p_

central (forward) x-section - hard work on jet energy calibration



e CDF/D@ data are consistent

e well-described by NLO pQCD

e experimental uncertainties:
< PDF uncertainties!

e data favor lower edge of CTEQ
PDF uncertainties at high p.
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new fits...

preview of precision D@ run II data in
Gluon at @* = 10* GeV*
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Incl Jets TeVatron vs LHC

PDF sensmVlty

. . compare jet cross section at fixed
jet production
X, = 2p./ sqrt(s)
Tevatron (ppbar)
>100x higher cross section @ all x_

>200x higher cross section @ x >0.5

Tevatron sqgrt(s)=1.96 TeV
==== | HC sgri(s)=14 TeV

| RN |.HC (pp)
Tevatron Runll / LHC need more than 1600fb™' luminosity
- to compete with Tevatron @8fb!
more high-x gluon contributions

0.1 0.2 0.4
X1 = 2p{/sqri(s)

e but more steeply falling cross sect.
at highest p_ (=larger uncertainties)

Tevatron results will dominate high-x gluon for some years ... 6



__Dijet Angular Distribution
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Analysis variable: |
~ Ny _ —— Rutherford Scattering
Xdijet = exp(|y1 — y2|) s 6D

at LO, related to parton CM scattering angle New Physics

1l4cos @~

Xdijet = 1 —cos 6+

e flat for Rutherford scattering
e relatively flat shape in QCD 2 4 6 8 10 12 14 16
e small PDF dependence Xaijer = EXP(Y1-Ys)

e enhancement at low X .. for new physics Large 0* Small 6*

- quark compositeness
- ADD large extra dimensions
- TeV! extra dimensions

1 do
examine normalized distribution KR eI

to reduce experimental and theoretical uncertainties -
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—e— D@ preliminary
=3 | — Standard Model

=== Quark Compositeness
A=256TeV (A=+1)

Take data with single trigger (avoid correlated
trigger biases)
ADD Lg. Extra Dim.

Correct distributions to particle level
M.=1.55TeV (GRW)

Analyze data in ranges of dijet invariant mass - Tev'! ExtraDim.
=1.41Te

1/6 gijer AO/AY o

L

0.5< ij/TeV <0.6

- —_ . |"'_:|.| Y
et = ©XP(2Y")

15

First measurement of angular distributions 5
L=0.7 fb Xaijet = EXP(IY-Yal)

of a scattering process above 1 TeV

Good agreement w/ QCD, set limits on new physics models



Exclusion limits on new physics models (95% CL)

_.Dijet Angular Distribution

Quark Compositeness:
N=2.58 TeV

D@ preliminary

Quark Compositeness
(positive interference)

/l\

05 95% CL limit at
A=2.58 TeV

0
0 0.05 0.1 0.15 0.2

E=1/A% (1/TeV?)

Most stringent
limat

Bayesian limits shown

A.D.D. LEDs:
MS=1 56 TeV

D@ preliminary

ADD Large Extra Dimensions

!

95% CL limit at
M,=1.56 TeV

0.1 0.2
&=1/M (1/TeV?)

Most stringent limit
from single process

at hadron collider
Bob Hirosky, UVa

TeV! Extra Dims.:
M =1.42 TeV

D@ preliminary

TeV ™' Extra Dimensions

95% CL limit at
M =1.42 TeV

0.2 04 0.6
2
E=1/M2 (1/TeV?)

Strongest limit from
a hadron collider



(2007)

_. Dijet Mass Distribution

SCICCt jetS W/ln |r] |<1 O . CDF Run 11 Prelmnnary, 1. 13 b’
- midpoint cone, R=0.7 % | | .
- M, > 180 GeV

+2 7 ndf 618717

Fit spectrum with parameterized model shape

CDF Run II Preliminary
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Data with Mjj; > 1.2TeV!
Described by NLO pQCD

No 1ndications for resonances

{Data - Fit) / Error
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N - S

Set limits using Bayesian approach




(2007)

CDF Run 11 Prelmunan L13fb"
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o = Br = Acce

Observed Exclusion

——e—— 95% CL limits (for R-S G, Technirho)
95% CL limits tfor the oﬂﬁer.s] '

280 — 840 GeV
320 — 740 GeV
260 — 870 GeV

260 — 1100 GeV
260 — 1250 GeV
290 — 630 GeV

[<1) (pb),

2

Technlrho :
— RS G (Wi,=01)
— Excited quark

= Axigluon.-"Golorn%

=« E6 diquark

ptance (ly"™"

g x Brx Acce

1200 1400
Mass [GeV/c"]

Model

W' (SM couplings)

Z' (SM couplings)

Excited quark (SM couplings)
Color-octet technirho

Axigluon & flavor-universal coloron
E6 diquark

Bob Hirosky, UVa

Duet lVIass Distribution

CDF Run IT Prelmunar\ L13 "

—— 35 CLIlrmts W
—#— 05% CL limits tZ]

—_

1200 1400
Mass [GeV/c™]

Most stringent
limits except

for W',.Z!

11
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Direct photons come unaltered from the hard subprocess

inclusive photon cross section O<|n|<0.2
partonic subprocesses

1
0.2
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

o

N

qaq

(all quark/anti-quark

g9

Bob Hirosky, UVa

- direct probe of the hard scattering dynamics
- sensitivity to PDFs (gluon!) ...but only 1f theory works

Also have fragmentation
contributions...

suppress by 1solation criterion
observable: isolated photons

12



CDF Runll Preliminary

—s— CDF data L = 451pb™
systematic uncertainties
—&— NLO pQCD (JETPHOX)
CTEQ6.1M, BFG Il
Hr = He = K= Pr
Theory not corrected for
Underlying Event contribution

dn’ [pb/GeV]

b
T

o
-
8

In’|<1.0, is0<2.0 GeV o : —a— ratio of data to theory

Riso=0.4 CTEQ6.1M PDF uncertainty
scale dependeglce ,
(Mg=n=p,=0.5p, and 2p,)

CDF and D@ measurements: 20<p_<300GeV in agreement
data/theory: different shape at low p_

experimental and theory uncertainties > PDF uncertainty
— no PDF sensitivity yet
First/(still!) need to understand discrepancies in shape...
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Investigate source(s) for disagreement
|y_9‘| <08, y"y* >0 15<y™| <25, y-y* >0
Iy <1

P > 15 Gev

— measure more differential
distributions

-y

e tag photon and jet
- reconstruct full event kinematics
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DN

® measure in 4 regions of yY, yi
photon: central
- jet: central / forward
- same side / opposite side

—_
)

"y
L]

—*— ratio of data to theory (JETPHOX)
theor. scale uncertainty
CTEQ6.5M PDF uncertainty
ratio of MRST04 to CTEQ6.5M

discrepancies in data/theory | === Talio of Alekhin2 to CTEQS 5M
. . ; ; i ratio of ZEUSO05 to CTEQ6.5M

—> figure out what is missing...
higher orders?

resummation?
..27°07°? 14




_._Photon+bJets

Probe b-content of proton
Signature of various physics models
eg. Technicolor, SUSY,
4™ generation, excited b-quark

g2AR(Y>0.7 ()1 1, h)I<1 5. Ex(j)>20 GeV

CDF Run Il Preliminary CDF Bun Il preliminary
—s— Data (L =208 pb )

® Data:L~340 pb” —— Pythia MC

—— Pythia CTEQSL

h I

- Herwig CTEQSL

Inclusive y dataset ,_+ H* SVT(silicon vertex

trigger)+ y dataset
(trigger on both

| it photon and b-jets)
+
L

IIEIDIIII?IDII i I | =J L I |
Photon Et (GeV) 4{] G'D BD
Reasonable agreement with PYTHIA (LO) predictions. Photon E; (GeV)
Waiting for NLO pQCD calculations for this process. E./ down to 12 GeV

m 1

G (v + b jet) /E; (pb/GeV)
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W/Z gives clean measure of production dynamics
- constrain theoretical parameters
- provide data for tuning models

High PT and associated (in)exclusive final jet states
- probe pQCD models
- final state signatures, for much physics
- top, H, W/Z+H
- leptoquarks, SUSY, ...
- significant backgrounds to same!

Low PT /.

- test models of gluon re-summation
- calibration for precision W mass measurement

Bob Hirosky, UVa
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W/Z + Jets

ko P ." b | Ty e s, oy E R
O R, { e s e e T T s
LEs i :,-..ﬁ i ,‘;; '_ ._'=":" aht

Understandmg SM W/Z + Jet productlon cru01a1'
W/ Z + 3,4, 5 jets dominate over many signals: top, Higgs, SUSY, ...
...much more common at LHC

MCFM: NLO pQCD V + <=2 partons

Current event generators
Tree level matrix element + parton shower
matching schemes to avoid double counting jets from ME and PS
e MLM matching (Alpgen, MadEvent, Helac)
e CKKW scheme (Sherpa)
e Dipole Cascade (Ariadne)

Contain (~untuned) internal parameters ( arXiv:0706.2569v1 hep-ph )

Alpgen 1s the main generator at CDF/D@

Pythia or Herwig used for showering
Bob Hirosky, UVa 18



PRL 100, 102001 (2008)

Lt Jets ___.I._ncl_ufsuve CS Update

Update to CDF Z+Jets analysis

10° CDF Run Il Preliminary

— - CDF Data L=2510"
Z_)ee Channel) Jet pT > 309 |Y| < 21 g 10° EZIT*{—;E*E'] + 21 jet inclusive (x20) [ Systematic uncerainties
. . . . = —5- NLO MCFM CTEQ6.1M
Differential cross sections in; 8§ e, Correctod 1o hadron level
. . = B - 2= M + p7(Z). Ryp=1.3
leading and second jet p, |y 3 0 - o,
e . C — ----- PDF uncertainties
Published with 1.7 fb! g0 o ==
. 1 :g - —e— ——
Updated with 2.5 {b 10 ——
Improved result in high p.. tail -
p ghp, .L . ¢
" E_ Ziy*(—e'e) + 22 jets inclusive
Compared to pQCD NLO prediction (MCFM) [d: —3—
derived corrections from Pythia: 1.4E | |
. . 2 1 3E Zy(—e'e) + 21 jetinclusive
nonperturbative effects, underlying event 2 120
= NS ket
= —— Parton-to-hadron level corrections \\ = 0.9E- e ——————
= [ Systematic uncertainties ) \)(\ S 0.85-
S ) Qs 0.7E-
= H\\ Q© a 0.6E-
= C o — ' '
= g .. 1.8F
; E :g 5_ Zi(—e'e) + =2 jets inclusive
s i :
E 0.8
NLO describes shapes well! g-g;—

normalization agrees within uncertainties.

1 L ] ] ] | ] ] ]



jet: p,> 20 GeV/e,
mouns: p_,> 15 [y|<1.7

NewinZ+Jets oo

New DO analysis of Z— UM channel, 1 fb"!

- comparisons to:
- NLO pQGCD + corrections

: . SR VR 7 1.7 - ME+PS ALPGEN
Differential CS in: p, [y & p.~, |y”] - ME+PS SHERPA
— : — — R - PS PYTHIA
a 1E" D@ Preliminary, L=1.0 fb' —4= Data ‘é 14 D@ Preliminary, L=1.0 fb' —4= pata
E a — NLO pQCD +corr| | 5 —— NLO pQCD + corr. 1 ~ 41
a3 [ AT " 12— - M, Test l:?est predlct.lons
ST cTeaseMPOF | | § f ~tF el for Vet production
RI0E S ’ ===* ALPGEN - "*= ALPGEN at hadron colliders.
'8 _4 ’.lH=j.LF=MZ'$'|J2T B__ HH=MF=MZ$p$ .
£ CTEQS.1M POF = e RISl — test/improve
I 6 generators/models
10°E -
E 2y (— pp) + jet + X - Zy (= up) et + X o Sh 11
- 65<M,<115GeV, |y]<1.7 o8 of- 85 < M,,< 115 GeV, Wi<1.7 e apes generally
" Rene=05, P} >20 GeV, y*|<28 - Reons0.5, Pf'>20GeV, <28 T described by pQCD
voos by e b s by oy e By oy by v By vy by o by s e | " | T N T T T AN S T SN T T TR T SO T N .
2 2'55-+- Data / ALPGEN — = SHERPA / ALPGEN = 9-{- Data / ALPGEN T (low PT region
o :_ MNLO DGCD { ALPGEM  s+sosv PYTHIA / ALPGEN oc :—NL‘G‘ D‘QCD}'ALPGEN e PYTHIA S ALPGEN dominated by non_
ot }{} Scale and PDF unc. 2.5[ > Scale and PDF unc. .
. perturbative
o 2f processes...)
1.5 W = I
1%‘ _ o RS Ml ° Total CS and shape
1 differences in
I I P I PR AP PR IR PR P :....|....1...l|,...|,...|.. ALPGEN/PYTHIA/
0% 20 40 60 80 100 120 140 160 180 200 0 0.5 1 15 2 25
pZ (GeV) ' ' s SHERPA




PRL 100, 102002 (2008) (2007) E *

. LpT

ngh o dommated by hafd parton emission, pQCD

Low Z p. mainly from soft gluon emission: ( pT <~30 GeV/c

D@ 0.98 fb”
¢ ResBos
® ResBos+KF
o NNLO
Rescaled NNLO E :
e S e T

gluon re-summation, BLNY parameterization:

Snp(b,Q%) = [1 + g2 In(

—

i) + 9193 hl[l[}D:r.{,-_;rj)]b?

2Qo

ol
4]

(Data-Theory)/Theory
o

Implemented in RESBOS MC

©
o

Measure at Tevatron in Z->ee over

full p_ range <260 GeV/c
5 D@, 0.98 10" y>2
. . % +++++++ ResBos with small-x effect
ngh pT: Shape well described by pQCD, but %_ ResBos without small-x effect
. . ge) D@ data
needs +25% scale factor to correct normalization 8
Low p.: Well described by RESBOS " oodfy -""’%{R'— 100, 102002 (2008)
extract g =0.77+0.06 (World Average 0.687% ) '
Analysis limited by experimental resolution Sq

25 30
Ziv" q, (GeV/c)
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New D@ analysis
, . D& Preliminary 2fb” + Data 5 D@ Preliminary 2fb” + Data
2fb™', combine ee/[ channels Tz -

__Z—:-aa

=
Eo
g
E
g

Increase sensitivity to g, by using
new variable, a_largely insensitive
to experimental resolution

(Data-MC)/MC

o 2 4 & B 10 12 14 16 18 20 o 2 4 & B 10 12 14 16 18 20

a, (GeV) a, (GeV)

DO Run lib Preliminary €e
o, 80

Hadronie Recoil

+ Datave. MC *

70
—— g =0.652-0033 GeV*

-RESPOS run w/ varying g, values N
-re-weight PY THA+detector sim af

-fit PY THIA samples to data 20

055 06 065 07 075 08
g, (GeV?)

Statistics limited (~+4% stat)!
Result: g =0.63 + 0.02 (exp) = 0.03 (PDF)

(Data not unfolded for prelim. result) Best single measure, comparable to World Average
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QCD

° \/W/Z provides direct
probe of hard scattering
dynamics

e for W/Z ¢°~M,, , —

perturbative theory
e sensitivity to HF content
of proton PDF

Bkgd for many channels

e W/Z+HF: ttbat, sngl top,
Higgs, SUSY,
Technicolor,...

e \wHF: SUSY, Technicolor,

new generations, (-
compositeness, ...

Vector boson + HF jets important to overall
physics program

Must understand these processes to maximize
physics potential

Major bkgd for SM Higgs (W/ZH, H->bbbar)

Measure of b-content of proton to model:
- sngl-top production : gb->q't, gb->Wt
- SUSY Higgs prod. : gb ->hb, bbar->h
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~940 b-tags
" ~670 b-jets
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« Data
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Entries / 10 GeV/c

Measure of ratio 0(Z+b jets)/(Z+jets) cancels

M, (GeVie?) many systematic uncertainties

pS*>20 GeV/e, In* < 1.1, p.Y> 25 GeV/e
E "> 20 GeV, |n°¢| < 2.0 (tight b-tag)

Measurement: 0-BR =2.74 £ 0.27 £ 0.42 pb
Alpgen (LO): 0-BR=0.78 pb

3.5X larger than ALPGEN prediction, waiting
for other predictions (MCFM NLO, etc)

p*>20 GeV/e, [N < 2.5

Measurement: 2.1+0.472 %

In agreement w/ NLO prediction:

1.8+0.4 %
PRL 94, 161801

also CDF Phys. Rev. D 74, 032008




First measurement of
differential distributions:

P, EX I, ..

21b!, Z->ee/Up b, ¢ and light fractions determined from template fit
b-jet ID: Tight 2"*Y vertex tagging of secondary vertex mass distributions

Z+ b jet. CDF FIIJN 1] Prellminary

Gl LI} S MR - 10° Z4+ bjet. CDF RUN Il Preliminary
o 0 e CDFdata| { | o 7 T
= r Positive Tags ° 1 3 F f=1.96TeV o COF Data =
o 20— light jets — 016} 4 =
& 1200 _lig . - L-20fb  _ pyTHIA NG,
=] n 5=1.96 Tev [ lcjets ] A = .20 Gav ALPGEN =
a 0 L-20Mm" b jets B S gazf In*|<1.3 =
3 C Ef'=20 Gev ] — S T L Ll MCFM =
B0 <15 N=193:23 o0 —— MCFM +Had Cor .=
- - - ® C 3
0 j: N.=147+54 ] T M E
n ] * ]
aoF N,=273+43 &“’ < Z+bjet. COF RUN Il Preliminary
- - o o003 4 T b T T T T T T T T
o . = s I - BE-196TeV . ADOF Data —
C A ooz 3 "
20 ] 1 'I;r:zz-‘;‘:v — PYTHIAndl.
- L & Ly . . . | pairln h il h L = 13
oL [N . % m w0 w7 8w _ 10 patg  — ALPGEN ]
] 0.5 1 1.5 2 25 3 a5 4 EF' [GeV] weses MCFM _-

M, (GeVic') —— MCFM +Had.Corr.

E jet
t

Invariant mass of tracks at 2" vertex

Data somewhat higher than NLO predictions. PYTHIA (LO)
reasonable 1n some kinematic regions NLO vs PYTHIA
Differences not well understood yet.

E*t=20 GeV, [f*<1.5 NLO
Measurement PYTHIA  Alpgen NLO
R, =0.7 + UE + hadr.
o(Z+b-jet) 0.86+0.14 £0.12 (pb) 0.51 pb 0.53(pb)
G(Z+b-jet)/ o(Z) 0.336x0.053 £0.041 % 0.35 % 0.21% 0.21 % 0.23 %

o(Z+b-jet)/ o(Z+jet) 2.11+0.33+0.34 % 218%  1.45%  1.88 % 1.77 %



Probe s-content of proton at high Q2
e 0+5 ~ 90%, g+d ~ 10%

Important bkgd for top, Higgs, stop, ...

W—lv selected by high p. (e,) + MET

Charm-jet ID by soft lepton () tagging (SLT)
algorithm

Use charge correlation between W lepton and Provides direct experimental

SLT muon: evidence of the underlying
partonic process qg — W(',

e [n W+c : opposite sign (OS) > same sign (SS) Shogld Siomingté’ W boson

e In W-+bb(cc) : OS ~ SS production

Bob Hirosky, UVa 26



B %
W + Single c Production ...«

23 (2008 )

- e Data (1815 : ® Data(-181) Measure of ratio O (W+c Jet)/(W+J ets)
o 12 IWe © ] We : e
100 I VV+LF 2 120 o W+LF cancels many systematic uncertainties
O ] Other O 400 [ Other
™ < jet jet
p S p > 20 GeV/e, [n%<2.5
[ o
% ‘E overflow bin D@
% i L=11" Measure as
a2 0 :
d) 7 ~—data function of
® % N+e-jet

D 15 20 25 30 35 005 1 15 2 25 3 35 4 45

= N+ ghE- e jet pT

SLT muon p,[GeV/c] SLT muon py ., [GeVic]
Total: 298 events, W+c = 149 + 42 + 15 events.

p.=> 20 GeV/e, n°<1.5 ' Cmeengt g
- L=11b"

Alpgen (v2.03) + Pythia (v6.323}

Measurement: 0, ‘-BR(W—l1v) =
9.8 £ 1.8(stat)"* (sys) £ 0.6 (lum) pb

olpf — W+cjet)
ol(pp — WﬂetSI
f=
= e
ﬂl s

ALPGEN I S
Good agreement w/ +PYTHIA: .

pQCD NLO: 11.0"  pb 0.040+ 0.003 (PDF)

jetp_[GeV]

PRL 100, 091803 (2008 Oy
2000 — 1€ =0.074+0.019" 7,2
Bob Hirosky, UVa Ow + jets



lefractlve W/Z Productlon

ol

The study of diffractive W/Z production helps to
determine the quark content of the pomeron

e To LO W/Z is produced by a quark in the pomeron

gel||
?
'o||

e Production by gluons suppressed by factor a, can
Z be distinguished from g-production by additional jet
wW,Z

As in diffractive dijet case, can calculate {“*" from energy in calorimeter

Neutrino missing E yields {4t < &RP, ERP-E“AL determines V kinematics

* Goal to determine structure function using diffractive W production

* Measurement of exclusive production (ee,yy,jets,W/Z) calibrate
predictions for exclusive Higgs at LHC

28



Diffractive W/Z Production

e e o T, pensrintta, gttt S TR R R

&AL < ERP requirement
removes most multi-p-pbar
events

Fraction of W's from diffraction
R, (0.03<¢<0.10,|t[<1)

=[0.97+0.05+0.111%
Consistent w/ Runl results

(extrapolated to all &)

37 diffractive Z-> ee/mm

expected bkg from 11ND+SD
overlap

Fraction of Z's from diffraction
R, (0.03<€<0.10,|t|<1)
=[0.85+0.2+0.111%

FELS e

W— eluy CDF Run Il Preliminary Entries =0

-8~ AP track Mean s

RMS 1332
—_ r
W— el v ¥ 7 ndf 229530
cal AP x

{; < E‘ Prob 03174
Constant 21.89x1.67
Mean B8+ 07
Sigma 1211+ 068

RP I
o PP track, £ »£™ O

—— BP track, e
E0=M,<120 g

events /(2 GeW:ﬁ
MM W
[=] =]

-
n

\,

o (L]
20 40 60 30 100 120 140 160

M, (GeVic™)
&0 -
u 40 : . .

20 S > = =
04, e & e
4 e S - S
2 o2 '. ". 4 .
N e 0
Z— mafpy CDF Run Il Prelimina

-&= RPF track —— 5D (RP track,
—a— BP track, £<0.1 E_<01)
— ND (norm -1<logC<-0.4) — ND (norm to SD)

70 80 90 100 _ 110 320
M {Ge‘Wcij
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E in Drell-Yan + Jet Production
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Goal: improve undefstanding and modeling of high energy collider events...

Study charged particle, p./E_ densities:

Z—ee/|JJ) Direction Away Region
e “away” region: p_ density increases
- . Transverse
with lepton pair p.. Region

“Toward”
29 (44

e “transverse”, “toward” regions:
p, density flat with lepton pair p..

“Transverse” “Transverse”

CDF Run 2 Preliminary
pr= 0.5 GeVicand n| <1

Transverse: PYTHIA Tune AW
Transverse: Data
Toward:PYTHIA Tune AW
Toward: Data
Away: PYTHIA Tune AW
Away: Data

) < M, < 110 GeV/c

Transverse
Region

“transverse” region .
> very sensitive to |
underlying event

Similar trend 1n “transverse” region
between jets and DY tuned PYTHIA

describes data

30 40 50 60 70 20 a0 100 30
Transverse Momentum of Lepton Pair (GeV/c)
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Goal: improve uncierstanding and modeling of high energy collider events...

Study charged particle, p./E_ densities:

e “away” region: p_ density increases Example: MinBias Tuning

1.5
: : © [ Pythia hadron level : CDF Runll Preliminary
with lepton pair p._ E ) vt
. = | TuneAp_=1.5
113 99 ¢ 29 . -
e “transverse”’, “toward” regions: n | oF - TuneAp -0
p, density flat with lepton pair p.. o~ [ - Atas Tune
Voo ‘
N | —a—
All Three Regions Charged p; Sum Density: dp /dndd 11 |+__+_—T— ‘
— 12 n ot
§ - CDF Run 2 Preliminary 2.7 ﬂ;"“ - '____.-:-‘-*- dil
& [ p>= 0.5 GeVicand n| <1 I l:— "
> 10— Transverse: PYTHIA Tune AW T B
5 B ] Transverse: Data e 09—
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a sl [ Toward: Data % i
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E T A Away: Data . 0.8}
UE’ 6l 70<M, <110 GeV/c 1} ----- f - =« Data Run I
- = 07 i< 1 and p > 0.4 GeVic
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QCD analyses are a broad component of CDF/D@ physics programs

e Analyses are providing fundamental insights into light & heavy flavor PDFs,
perturbative & nonperturbative models; indicate “missing pieces” for photons

e Tevatron data will dominate high-x gluon for some time

e Jet data providing most stringent limit on numerous NP models until LHC is
going, but comparisons w/ benchmark measurements from Tevatron will speed
validation of any new physics signatures.

e V+jets data critical to sorting out major backgrounds to much new physics.

e Many analyses (eg. V+jets, X+HF jets, photons, highest Bjorken-x) still
statistics limited — lot's of work ahead!

Full Tevatron data set will be 4-8x(?) higher than most results in this talk
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