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IﬁChl SlVG JGtS (see also talk by M.Martinez-Perez)

Constraining the PDFs (high-x gluon)
o To describe Standard Model physics
o To discover New Physics

How to measure at the Tevatron
o kT algorithm (1.1fb™! of data)
o midpoint cone algorithm (1.0 fb-! of data)

What it says about PDFs.
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Production of
object of mass Q
at rapidity y

xy
Xip = Qe \/;
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Methodology

Count #jets

d’o

dydp,

. . . ~ |
In bins | &bins of
of (transverse)

rapidity || €NCIgY
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Methodology

Count #jets

d’o

dydp,

. . . ~ |
In bins | &bins of
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Methodology

Hard Scattering

Outgoing Parton

Initial-State Radiation

....... g * QCD predicts hard
<z AntiProgcatter

Underlying Event

* initial parton in proton
described by PDF

Count #jets Proton

Underlying Event

: Final-State Radiation
v

Outgoing Parton

4> L * remaining partons

o : .

— interact (underlying

dydp; event: proton remnants
and mpi )

“in bins &bins of  multiple pp interactions
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rapidity || €NCIgY

DIS 2009: Ronan McNulty. Inclusive jets and exclusive central particle production at the Tevatron 14



Methodology

Count #jets

“in bins
of
rapidity

&Dbins of

(transverse)

energy

“J et”

Hard Scattering ' utgoing Parton
Inivgs adiation PT(hard) .
'N - « QCD predicts hard
I__‘,
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2

" AntiProgCatter

Underlying Event

* initial parton in proton
described by PDF

* remaining partons
interact (underlying
event: proton remnants
and mpi )

» multiple pp interactions
» Partons hadronise
* We measure energy

* Collect it into jets
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Methodology
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k; algorithm

PRD 78, 052006 (2008)

Midpoint
cone algorithm

« QCD predicts hard

" AntiProgCatter

Underlying Event

* initial parton in proton
described by PDF

* remaining partons
interact (underlying
event: proton remnants
and mpi )

» multiple pp interactions
» Partons hadronise
* We measure energy

* Collect it into jets

DIS 2009: Ronan McNulty. Inclusive jets and exclusive central particle production at the Tevatron 16



k; algorithm

Calorimeter response

Jet Energy Scale: Nucl. Inst. Meth. 566 (2006) 375—412
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Systematic: 10% -> 60% on cross-section measurement.
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Midpoint
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Midpoint

: Pile up
Ky algorithm cone algorithm

<Nv>=1.5 although N=5.9 at 1.6x1032cm-2s-1

-1.86*(N,-1) GeV -0.97*(N,-1) GeV

Systematic: 0.5%->2% on cross-section measurement
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Total Systematic Uncertainty[%)]

k; algorithm

Total

pyET [GeVic)

Midpoint

100 - -
E E 100F -
F F s 0.1 - 0.1 0.7
sof  Iy"I<0.1 E Ef_l;w_,_.—'—'i b lyl< 3 <lyl<
E ‘_/_’___,_,_.—'7 E ]
of - oF ——— ===
e S E #\ﬁ_'_‘—\— g 50 =
50— — = o
£ -100E = ) )
1 | 1 | 1 L1 1 r 1 L 1 L1 |- L1 |- 1 T r -
IOOE o s o 5 1% 074pyl<t 1 1.1<ly|<1.6
sof. 0.7<ly” |<1.1 E 1.1<ly" |<1.6 £ SOF ‘/_'__'_,_.—’7 -
- : e o 1
E ® E T \*—\—_‘_‘_
T T 5 s -
-50[— - U’% 100 - ‘ , ,
|0nE | | | L M| L L | - L | - L E 100 1'6<|Y|<2‘1 200 JET o0 e
200 400 600 2 sk Py (GeVrc)
sof- j;,_,— 1.6<]y’"|<2.1 pYET [GeVic] 4
of -s0fF x__\ﬁ_‘_‘—
'50__ \H_‘_\_‘_‘* 0 200 400 600
-100E L N R B pyT (GeVre)
0 200 400 600

Total Systematic: Typically 10% at low pt; 50% at high.

DIS 2009: Ronan McNulty. Inclusive jets and exclusive central particle production at the Tevatron

22



CHAD
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Ratio to CTEQ6.1M
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Effect on gluon PDF: MSTW and CTEQ
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Exclusive Dimuon Production (see also talk by J.Pinfold)
hep-ex 0902.1271v3 (2009)

> P
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QED process: theory :
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. diffractive Higgs

contribution
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for LHC

(See F.DelLorenzi’s
talk)
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DIS 2009:
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Exclusive Dimuon p
Production

Events per 0.1 GeV/c

P > P &
1
4 . P
1
; § 60| —— data
/ll & [ [J STARLIGHT MC
/V S sof- Jiy — pry
P >p ‘%405 d 3.06 < M(*jr) < 3.12 GeV/c?
5 0 o
s = =3.92x.62nj
| tdy |, » 65 have photon too
30— —— data 20: théory: = 3 i 1nb do _ 76 + 14 b
- [ STARLIGHT MC 10} d - 2= n
21 VY = W 5 by Y ly=0
sl 3.2 < M(u*y) < 3.6 GeVic? I I R N BT :l;“h 55 consistent with theory
- 3.8 < M(u*) < 4.0 GeV/c” pr (') (GeVic)
I CDF Run Il Preliminary
- o u
15? % 126 — E 7 e data (J/y mass window)
1ol e E [:)|STARLIGHTMC § 6; 1. MC
- S 101~ Y = ut g r
5[] 3 8: d O 3.64 < M(u*yr') < 3.72 GeV/c” 2
[ [ [— O
g ETIIl—] =0.53%=.14nb &
s T B TR Sy o y
' T pr () (Gevie) ; y=0
4
: theory: SRRt
o=2."7+ Snb I H OIZ T 1] |
j . n | o-o- {3
i -.04
. Hx I ! ! L ! T P NPl s s
thCOI'y. o=2.18%=.01nb oes T 18z 28 o ) Svie) %8 b (A (@eVie)

DIS 2009: Ronan McNulty. Inclusive jets and exclusive central particle production at the Tevatron 32




Conclusions

Jet cross-section measurements for CDF and
DO agree with each other and with NLO QCD

Exclusive dimuons in the continuum are Iin
agreement with QED

Exclusive J/psi, psi’ and Chi_c have been
observed.
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