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NC Single Differential Cross Section
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* do/dQ? falls by 7 orders of magnitude

* well described by SM
* do/dQ? for e*p and ep the same at low Q?, differ at high Q2

Ana Dubak, MPI for Physics, Munich DIS 2001, Bologna, 29. 04. 2001




do/dx (pb)

do/dx / do/dx (CTEQSD)

j—z for NC events for Q° > 10000 GeV-.
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Double Differential Cross Section at high x
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* negative (positive) contribution from xF, in e*p (e'p)

Ana Dubak, MPI for Physics, Munich DIS 2001, Bologna, 29. 04. 2001




ﬁf@? in Q? bins for NC events.

Data sample (¢*p)??’ and (e~ p)°?. Cont.
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Charged Current

e V
} W exchange
o*'w
g ep:d,s and u
9
P ep:u,c and d, 5




Sum Rule for F;’z

inLO: aF* =x) 2ea(q —7,)
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Sum rule for F™:
(by analogy with Gross Lewellyn-Smith sum rule for vN scattering)
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(H1 97 PDF fit: L::'F:’dz =1.11)

Ana Dubak, MPI for Physics, Munich DIS 2001, Bologna, 29. 04. 2001




do/dQ? (pb/GeV?)
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Low Q* — e~ p cross-section = twice et p
High Q*— (1 — y)? term dumps e*p cross-section
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j—;’ for CC events.
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Agreement with CTQ5D prediction at high

A Lépez-Durén Viani, DIS 2001, Bologna 27t April-1st May 7




Double Differencial CC Cross Section
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NLO Fits: extraction of gluon and
ot A

Inclusive DIS:

Jet production at Tevatron:

B




High precision Structure Function data ...
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ZEUS NLO QCD fit
K. Nagano
Fit ZEUS, BCDMS, E665, NMC(p.4), (CFR(<f)

Parameterise u , d , xg, xS, x(d - u) at
0,>=7GeV?

RT-VFN heavy quark scheme

Careful (Pascaud-Zomer) treatment of
point-to-point correlated systematic errors

Systematic offsets NOT modified by the fit




H1 NLO QCD fit
R. Wallny

Lepton-proton data (H1+BCDMS) only

Parameterise effective valence and effective
sea at Q=4 GeV?

Number of parameters in gluon and sea
chosen so that 2 saturates

FFN massive heavy quark scheme

Careful (Pascaud-Zomer) treatment of
point-to-point correlated systematic errors

Systematic offsets determined by the fit
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K. Kogano
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xGluon distribution

ZEUS
Nﬁ 2 2 2 2 2
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e Total uncertainty (due to exp.errors) of the “as-FREE fit”

is also displayed.
e At Q2 = 1 GeV?2: valence like, consistent with 0 at low z.
e Consistent with ZEUS "95 gluon and H1 '00 gluon.

(See R. Walley’s talk)

PDFs / ZEUS NLO-QCD fit DIS2001 9/23
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ﬁ ; ﬂ.}w{{ﬂ. 2
uncertainty of zGluon distribution

ZEUS Preliminary

A xg(x,Q%) / xg(x,Q%)

e Uncertainty is reduced as Q2 evolves.
e 1073 < z < 10~1; well determined within < 10%.

e z > 10~1: large uncertainty.

PDFs / ZEUS NLO-QCD fit DiS2001 10/23




Gluon from Jet production at the
Tevatron

L. Babukhadia

NLO QCD fits to Inclusive DIS do not
constrain high x gluon

At the Tevatron it is possible to use the
inclusive jet cross section to gain
information on xg at high x
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DIS 2001 - IX International Workshop on Deep Inelastic Scattering, 27 April - 1 May, 2001

Levan Babukhadia
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Gluon and og from Jet Cross Sections

G. Grindhammer

E. Tassi

* Jet production at high Q* sensitive to xq, xg
and og

* Using JET Cross sections (G. Grindhammer)
Several possibilities:

= Fit for PDFs and og; large correlations,
not too large sensitivy

— Fix o and fit for xg (use inclusive DIS to

constrain xq); —
= Use “off the shelf’” PDFs and fit for o

* Using ratio of rate of events with 2 (+1) jets
to all events (E. Tassi)

= Use ‘off the shelf” PDFs and fit for o
- >
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DIS 2001, Bologna.

‘ a, from dijet production
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wu(My) = 0.1166 +0.0019(stat.) Tg50ss (exp.) O ()
o Value in excellent agreement with the world average
e Competitive uncertainty (5-6%)

o Running checked over a large range in Q
o Limited by theory (= NNLO)

Enrico Tassi m
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as Summary

ZEUS _

® ZEUS (prel.) 96-97

—+—+— Experimental errors
------ Theoretical error

= ncl. jets (@2 > 500 GeV?)

e— NLO QCD fit

T Subjets

ZEUS dijets
[""°[ (hep—ex/0102042)

| PDG 2000
(Eur. Phys. J. C15 (2000) 1)

L= S. Bethke

(J. Phys. G26 (2000) R27)
L | | 1L I L L L I

0.12 0.14 0.16

a, (Mz)

Enrico Tassi




«.(MN ;) from Jets and F, in DIS at HERA

--_--—-H-—

(H1+BCDMS) Structure Functions

e | 35<Q°<3000GeV® / p=Q
H1 - Inclusive Jet Cross Section
=== | 150<Q®<5000GeV® / p =E;
ZEUS - Dijet Rate
g 470 < Q* < 20000 GeV* / p.=Q
| 1 World average
sabaséold il (S. Bethke, J.Phys. G26 (2000) R27)
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Structure Functions at low 02
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* Behavior of F, at low 0? appears to undergo

a'transition in the region of 02 ~ 1-2 GeV2

New measurements of F, from H1 for
0?<2.5 GeV? using events with initial state
radiation

C. Issever




Radiative - Non Radiative
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First measurement of I}

at low z, low Q2 in vN DIS
CCFRF(x,Q)  hep-ex/0011094 accepted in PRL
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The Longitudinal Structure Function
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Several determinations of F , and R
presented:

— From measurement of reduced cross
section at high y in ep

D. Eckstein, A. Dubak

= From sum of neutrino and anti-

neutrino nucleon DIS cross section (see
later)

A. Bodek
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H1 Results for F,
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Flavour specific PDFs

At Tevatron: d/u by Drell-Yan (pN —
HX) T

At HERA: c¢/c: by identification of
charm in final state: D" tag (ZEUS and
H1) or semi-leptonic tag (ZEUS)

—

At NuTeV/CCFR: s/s by semi-leptonic
tag -

>

Also at NuTev/CCFR measurement of
sum of neutrino and anti-neutrino cross

sections gives measure of s-c
ﬂ'




The Drell-Yan Process: pN — utu—X

e Directly sensitive to antiquark distributions.

d%5PN 47

2 Z e? [qi(z1)Gi(z2) + Gi (1)gi(x2)]

d:l?l d:L‘g i 933‘:1 I

e Relevant kinematic quantities:
rp =~ QpL_/\/g = &1 — &9 and JM‘S_;.#_ = ST1I9
e Compare Drell-Yan yields from nuclear targets

(Liquid H5 and D-) and extract d/ .
if charge symmetry is assumed.

S

Nl u(z)

D lsea L&&

oPd

QgPF

T1>>29




Summary

¢ Strong Motivation in Fundamental QCD Physics:

e Measure antiquark distributions at high x.

o Understand origins of the proten's partonic sea.

¢ Study parton level differences between the nucleon
and nuclei.

e Well Understood Measurements:

e NLO QCD nicely describes Drell-Yan
process—provided antiquark and quark
distributions are known.

e Easily Achievable Detector/Experiment:

e Most equipment already exists

e No technological show stoppers

e Low proton intensity requirements
(10'? protons/pulse).
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i ~ ZEUS Preliminary
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Fz in the NLO DGLAP scheme
H1 96-97

10°¢ T ———,
Ex=0.(l]€ﬂ5 @ H1NLO QCD fitto Fz:
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x=0.0005 .
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v W o~ 0.5% of NuTeV CC

r/Z events
w’ w*
¢ ~ D “ eagn~ 10% of total CC at

N d,s g\ hlgh Ey

—

e

W

e charmed hadron decay

vy + N —d g+ c+ X probability ~ 10%
g+ pu + oy,

Production from d(d) quarks Cabibbo suppressed =
large s contribution: ~ 50% in v and ~ 90% in P

* Measure s-PDF
- potential non-pQCD effects (s/5 asymmetry)
- charged lepton/neutrino SF comparison

- important x-section calculations(e.g. stop search in
hadron colliders, where BGND is g + s = W + ¢)

*» Study heavy quark ‘}ﬁ
production (2scale >L )i }Z
QCD problem) e
» Measure c-mass, V4

Max Goncharov: DiMuon Production at NuTeV




Model independent result: x-section
v/ measurement for Eu2 > 5GeV (acceptance>55%)
v/ MC described data well with all LO PDF sets

-use MC to unfold flux, correct for acceptance,
smearing

v/ x-section extracted with all 3 PDFs: no model de-
pendence

ux—aectmvsa:m E ybuls

s 35 a check, fit
to x-section tables, and
compare model param-

eters to direct data fits.
No bias found!

8 i
LA e AT @ LA L& L) m L] e LE_ 10 ] [ EL ]

E= 200900y | [ €= 2000 Gev [ E= 2009 cav
y= 032 y= 087 y= Q.75

s Clean way to com- ..
bine NuTeV with CCFR e
= just produce tables for -
each experiment

Select yt}ur famnte DIS charm _
pmductm, fragmeutatmn and decay
~ models and fit table entries

Max Goncharov: DiMuon Production at NuTeV




o NLO QCH ‘Qué b and o

PDim:mn .!Jea[‘&m pﬂr/i:rmed.

= Qra.nﬂ& See ~ 0-4 x[a,EE sea.]

2 Ueu.éra,( CLU‘!‘Mé (S:‘ﬂj(ﬂ F'H.f.-l-bh) Crols
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OQ i‘nfriasa‘c CLMM.

M. Gonclaray
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Outlook:

« At DISO1 we have seen:
— High 02 NC and CC Cross Sections
— NLO fits: extraction of xG and og
— Structure functions at low @?
— The longitudinal structure function

— Flavour specific PDFs

+ Eagerly awaiting new data from HERA,
Tevatron (collider and neutrino
experiments) ...




