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NuTeV Experiment:

LAB-E Detector - Fermilab E815 (NuTeV)

v
lllllll

690 tons: Fe-Scint-DC
_ Fidueial Volume: 390 tons

SSQ-- sign selected Quadrupole Train

_ »

I - Wrong-Sign nK
DUMPED
~— > Protons
DUMPED
~ = Right-Sign ©,K

ACCEPTED

a precision v — F'e DIS experiment:
Iron Calorimeter + Muon Spectrometer

Data taking: 1996-97 FNAL fixed target
< E, >~ 120 GeV, < Q% >~ 25 GeV?

Sign Selected Beams:
99.9% pure v, and 99.7% pure v,

Calibration beam throughout run:

e, hadrons (4.5 - 190 GeV)
T — 0.70%

E,
s hadrons: °fHAD — () 43%
HAD

s MuUonNs:

CC events: 8.6 x 10° vand 2.3 x 10° &
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CC Deep Inelastic Neutrino Scattering:

" #® |orentz-invariant quantities in terms of measured £, 6,,, Enyq:

( . 90
Q2 == 4(E,u + Ehad)E,u S’Ln2 7“ — negative square 4-momentum transfer
QZ
r = 575 — — Bjorken scaling variable
2MFEpqd

y = Ehad
E,+FEpad

. V= Ehad — energy transfered to hadronic system
Ehad

Neutrino Differential Cross-Section:

— inelasticity

d?ov(¥) G2 ME, M . 2 s
= [(1—y— xy>F2<>+—y 20 F ) £ y(1 = L)gFy®
dxdy Q< \2 2F, 2 2

Neutrino Structure Functions in terms of quark compositions of target:
9 2:13F1V(7)(QU, Q*) =32 [a:qy(v) + qu(g)]
9 FQV(U) (z,Q*) =% [qu(v) + xg" ™ + 2xk’/(m]

8 2E (e, Q%) = B [rg® — )

DIS 07, Munich Voica A. Radescu voica@mail.desy.de April 17,2007 — p.3/25



Differential Cross Section Measurement

d2q”") AN
. . o . 1] g
Differential Cross Section in terms of flux and number of events: dzdy X CD(E;/) Az, Ay
» Data:
» Flux Sample:
& nearly independent data set (Erq.q < 20 GeV) p-———— Data,_ ______ -
s Cross Section Sample: toroid analyzed muon I Flux 1 Cross Section :
& containment and good muon track '. _samEIe_. '. - Eamp_le_ -
s E, >15GeV, Epqq > 10 GeV, \-lll \]-l

E, € (30, 300) GeV, Q% > 1 GeV?
® Monte Carlo:

» used only for acceptance and smearing corrections

#» Cross-Section Model

o LO QCD inspired parametrization: fit to data :
[A.Buras, K.Gaemers; Nucl.Phys.B132,249(1978)
. includes HT parametrization for Q2
dependence at x>0.4 (SLAC,NMC,BCDS).

. for Q2 < 1.35 GeV? use GRV Q? evolution

#» Detector model:

Monte Carlo

Cross Section Model +Detector Simulation

s FE, and Ejq resolution functions parametrized

using test beam
s 0, parametrized using GEANT hit level MC

DIS 07, Munich

®» [Phys. Rev. D 74, 012008 (2006)]
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Modeling of Data:

Ly
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3 Q 60000
Q o
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= 540000 F
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E,iap (GEV) E,pup (GEV)
ge) B I '
cd S
EGOOOO EZOOOO e D .....
Lo o L i :
40000 L ! §
g r 2_10000 i ...................
£20000 F : [ [ ? :
§ 0 ’-1 11 l F I T 1 l rh 09 1111111111111 > O N T - l 11 . I I : L |
L 0 0.05 0.1 0.15 0 0.05 01 0.154 0 0.05 0.1 0.15 0 0.05 0.1 0.15
eu(rad) eu(rad) ep(rad) eu(rad)

® Monte Carlo in good agreement with data over all kinematic region
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o

® each systematic error evaluated separately

X

Cross Section Systematic Uncertainties:

7 sources of systematic uncertainties:
s E, and E},4 scales

s uncertainties in the smearing models of
ELL and Enaa

s uncertainties in relative flux extraction:
mc and £

s overall normalization uncertainty 2.1%
(flux normalization)

and correlations between them taken into
account

the statistical errors are added in
quadrature to the diagonal elements of
covariance matrix

DIS 07, Munich

NuTeV provides a full point-to-point covariance
matrix:

#® 2 for all systematic uncertainties:

— h
X2 _ Z(Da_féheory)Maﬁl (Dﬁ_fé eory)
af

s D, - measured differential cross section

s fileoTy _the model prediction

s M, is point to point covariance matrix:

7
Mag = Z 9i|a9i|3

® 0;| IS the 1o shift in data point o due to
systematic uncertainty q.
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Neutrino

NuTeV Differential Cross Section:

Anti-Neutrino

o5 F, v

f plhidfesy o2 § x=0.045
1.5 ¢ . E3 Tws E

1.5

0.5

1.5

0.5

experiments:

VE d’aldxdy (x 10 cmPiGeV)

#® plots show extracted v (v) — F'e Cross-Sections as
. function of y for different = bins at

3 E, = 65 GeV and 150 GeV

NuTeV has comparable statistics to other v

s CDHSW [Z. Phys C49 187, 1991] - crosses
s CCFR [U K. Yang PhD. TheSiS] - open squares

® Better control of largest systematic uncertainties:

CDHSW 2%
: N CCFR 1%
0] 0.2 O.; 0.6 (:=650)Ge\0/2) 0.4 YO.6 0.8 1 NuTeV 0-7%

LABEL:

filled circles - NuTeV :: open squares - CCFR ::
crosses - CDHSW :: line - NuTeV model
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NuTeV Differential Cross Section:

Neutrino Anti-Neutrino

#® plots show extracted v (v) — F'e Cross-Sections as
function of y for different = bins at
E, = 65 GeV and 150 GeV

® NuTeV has comparable statistics to other v
experiments:

s CDHSW [Z. Phys C49 187, 1991] - crosses
s CCFR [U K. Yang PhD. TheSiS] - open squares

® Better control of largest systematic uncertainties:

VE d’aldxdy (x 10 cmPiGeV)

CDHSW 2% | 2.5% | 20-200 GeV
CCFR 1% 1% | 30-300 GeV
Y (E=150Gev) Y NuTeV 0.7% | 0.43% | 30-350 GeV

LABEL:
filled circles - NuTeV :: open squares - CCFR ::
crosses - CDHSW :: line - NuTeV model
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Neutrino Data Comparison:

® NuTeV compared to other v — F'e experiments (CCFR and CDHSW): B SR A :
» good agreement at moderate = with CCFR over the full £, and y § [ : ?% 1
range (level and shape), and with CDHSW (level) os | L

o atx > 0.4 CCFR is consistently below NuTeV: i | analeiring = | % 1

o 0.1 0.2 0.3 0.4 0.5 0.6 0.7
X

® CCFR and NuTeV similar in design and analysis method,;

» largest single contribution is due to miscalibration of the magnetic field map of the toroid in

CCFR:
accounts for ~ +6% of the 18% difference at x = 0.65.

» model difference (fit to NuTeV data):
accounts for ~ +3% difference at x = 0.65.

» improved muon and hadron energy smearing models:
accounts for ~ 4+2% difference at x = 0.65.
® Other differences between CCFR and NuTeV experiments:

» NuTeV had separate neutrino and antineutrino runs (SSB):
o NuTeV always set to focus the “right-sign” muon: better acceptance

» CCFR had simultaneous neutrino and antineutrino runs
s CCFR had toroid polarity ~ 50% set to focus on = and~ 50% seton p~
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Extraction of Structure Functions: 1p fit

® One parameter fit:

2 v 2 v M 1+(2Aé’ “”)2
d“o d“o s (1 . Ty y- avg _y
[ dody T da:dy] SMG2E, =\l-y—=Sg+ TRy 2 +yl—35)AzFs
2Mx )2
2 v 2 v 1( )72 2 2
d“c?  d“o g e Mzy Q ye _ye avg -, _y© avg
|:d:1:dy da:dy] SMG2E, AFy |\1-y— =S5+ FR 2 —I—('y 2 ) cFy 0 & ('y 2 ) rFy
g x=0.015(X3)
avg 2y 1 2 7 2 -
oF .G = § (oF (2, Q%) + 2FT(2,Q") 1 cooseas
avg _ v 2 v 2 g BT
( Q ) (F2 (ZU, Q ) + F2 (337 Q )) T V'vﬁ%% ~ x=0.080 (X1.3)
. - - Vv@vvsg% x=0.125
» Cross-Sections corrected to : 1 LI yTE el s g x=0.175
_ TR e e e e 8w D x=0.225
& isoscalar target v$ SN T 420275
: R e LS TR
(5.67% excess of n over p in Fe target) S el el SR A - X=0.35
.. - ’ ﬁ'&'@?& w
s QED radiative effects i}\l e g <o X=0.45
[D.Y.Bardin and Dokuchaeva,JINR-E2-86-260(1986)] %%vﬁ’ )
s Fitfor F$"9(z, Q%) input model for %?v. e g v X=055
L @v “s
s Ry (x, Q%) [LWWhitow et.al. Phys.Lett. B250(1990)] 01 L Ev . -
N - ?h.ié'*f.’.'ﬁ B 4
& AzF3(x, Q?) [RThome and R.Roberts, Phys.Lett, B 421 .. Pig V@v@‘?%x2065 :
(1998)] e
s Fitfor zF;"7 (x, Q%) noinputs require NuTey +--e-- _
CDHSW S ] ‘w...~ X_O.75
NuTev fit —- -~ e e -
1 100 1000
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Extraction of Structure Functions: 1p fit

® One parameter fit:

2 v 2, 7T M 1+(2Aé’m )2
d“ o d“ o ™ _ Ty Y avg Yy
|:d:cdy + da:dy] oMG2E, =(1-y—=Sg+ TRy 2 Fy P4yl —3)AzxEs
2Max \2
2 v 2 v 1( 2 2 2
d“o d“o s _ Mzxy Q Y Y avg _y- avg
|:d:cdy - dazdy] SMG2E, = AR |l-y— S5+ HR;, 2 +(y_7) cFy 0 & (y 2 )$F3
W %%3% 777 x=0.015 (x40)
avg o 1 y 2 - 2 e T .  x=0.045(x12) |
avg v 2 2 2 G o x=0.08 (x6)
(z Q ) =5 (F5 (2,Q%) + F3/ (z,Q%)) T B S
T B S . x=0.125
 oTe e TR T BB T (B
» Cross-Sections corrected to : o o B T .....1.....@ x__=0.175(x2)
s isoscalar target L R w el AR R g g X30,225
(5.67% excess of n over p in Fe target) N’C; g ¢ B e mo g Y % x=0275 |
. = S 2 . ]
s QED radiative effects = W%V A = T
. LL "v § W@V ,,,,, 1
[D.Y.Bardin and Dokuchaeva,JINR-E2-86-260(1986)] > - @ 2 R ng x 0.45 |
. avg 2\ MR Sy
» Fitfor ;"7 (x, Q~) input model for I 2 S 055
S . TR e X=
s Rp(x, Q2) [L.W.Whitlow et.al. Phys.Lett. B250(1990)] RN .‘*v% B ? v@
0.1 | RO -
$ AxFs3(x, QQ) [R.Thorne and R.Roberts, Phys.Lett. B 421 I M % @7 Ty ]
. 78 T ) 65
(1998)] g B
- avg 2 - - o T ees
s Fitfor zF3"7 (x, Q) no inputs required cuTev 7 % .. <=0.75
CDHSW ‘:---v--- %
NuTeV .flt e ; ) L
1 100
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Extraction of Structure Functions: 2p fit

® Two parameter fit: to obtain correlation between F> and x F’3

5 2 1 % 2
d<o? _2MG“E, M:cy Q y Favy AFQ avg A$F3
way = |V R R T ( + +y (1—%) (zF577 +
d“ oV __ 2MG“E, . Mocy Q y< avg FQ y avg xF'g
dedy ™ l1—y— TR, 2 (F2 )-I—y( %) ($F3 2
§/§ x=0.015 (x3)
zF3"9 («, Q2 ) = 3 (ocF (x, Q> )—I—J;F (x, Q> ))
L x=0.045 (x1.8)
avg( Q)_ (F2(:E,Q)—|—F2(:E,Q)) G/M/.g
3 . o o3 %x=0.080 (x1.3)
. - - - = x=0.125
» Cross-Sections corrected to : . o= e = . $ 0175
- M %=0.225 -
s isoscalar target et o o070
(5.67% excess of n over p in Fe target) N\e\,\w X=0.35
s QED radiative effects ‘g a\\ e
[D.Y.Bardin and Dokuchaeva,JINR-E2-86-260(1986)] - ’\,\s\
. - . -]
# Simultaneous extraction of F> and x F'5 w/ input = x=0.55
model for 01| “\,\§\§\§ i
s Rp(x, Q2) [L.W.Whitlow et.al. Phys.Lett. B250(1990)] x=0.65
$ AzF3(x, Q?) [RThome and R.Roberts, Phys.Lett. B 421
r $
3
(1998)] L NUTeV \§ x=0.75
. . ACOT model ———
» Use cross section error matrix - MSbar model ————
1 :IIO 12)0 1000
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Extraction of Structure Functions: 2p fit

® Two parameter fit: to obtain correlation between F> and x F’3

LA 22
CCZZ?E—ZZ :% 1_y_M:cy_|_ 1—{—1%[2/ y2_2 ( avg_|_ AF2)+y( _) (wFaUg—l— AazF3)
2o 2m62ey [y, Moyt D5 2 (s _ ar uY (ppavs _ AvFy
dedy ™ y= TR, 2 (F2 )-I—y -%) ($F3 2 )
xFavg(x Q ) = 35 (xF (ZU Q )+$F (ZL’ Q )) ol x=0.015 (x40) |
P (@, Q) = 3 (FY (2, Q%) + FY (x, Q%)) ; coomeaz
[ §/§———§—§—§ x=0.080 (x6)
» Cross-Sections corrected to : i R x=0.125 (x3.5)
s isoscalar target ' o = = s = § x0175(2)

XF3x,Q)

(5.67% excess of n over p in Fe target) 1 | X=0.225 (x1.5) _
s QED radiative effects Y i o eEA

=0.35
[D.Y.Bardin and Dokuchaeva,JINR-E2-86-260(1986)] )

» Simultaneous extraction of F> and x F's w/ input ' m\%\ x=0.45 ]
model for - X=0.55 -
s Ry (x,Q?) [LWWhitlow et.al. Phys.Lett. B250(1990)] 01 }\%\}\% :
& AzxF3(x, Q2) [R.Thorne and R.Roberts, Phys.Lett. B 421 ! x=0.65

(1998)] i ey
. . I ACOT r‘::ogel E— x=0.75
» Use cross section error matrix I MSbar model ————
:IIO 100

1 1000
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N

NLO QCD fits

Agcp determined from NLO QCD fits to

s xF3(x,Q?%) only

s its evolution independent of gluon distribution

s IH(xz,Q%) and zF3(z, Q?)

s improved statistical precision for Agcp

Data fitted for: Q2 > 5 GeV?, W2 > 10 GeVZ?, z < 0.8

Evolution starts at Q3 = 5 GeV?

s Agcp enters as a free parameter via DGLAP evolution equations

Neutrino Scattering sensitive to heavy quark production:

Me = 1.4 GeVN Q

DIS 07, Munich

» Previous experiments used a LO model to correct data

s Aivazis-Collins-Olness-Tung (ACOT) scheme:
fully accounts for quark masses [F. Olness, S. Kretzer]

s belongs to VFN factorization schemes

1.,7_ - _’L]
Heavy Excitation f( Subtraction

Heavy Creation
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QCD Fit results

Parametrization of the PDFs at a reference scale Qg = 5

zqV® = Z(q% — Qi) = Uy + xdy = (AOy, + AOd,U)QcAlu’U (1 — z)*2uw
qu - Z(Q% + E) = TUy + Tdy +2A0ud(1 - x)AQud
p N———
2qN S
xG = A04(1 — CB)A29
$» Experimental uncertainties Param x5 only Fy + xFy
® Ly, Ehaa energy scales A=Y (Mev) 488 + 59 458 + 41
# energy smearing models
_ B Aly, 0.73 £ 0.01 0.724 0.02
» flux uncertainties: =, m.
- A2, 3.47 £+ 0.06 3.494 0.05
# many are at the level of statistical v
fluctuations AQqy, + AOq, 4.73+2.36 4.50+2.25
® full covariance error matrix is constructed Alud 0.67+0.03
® Theoretical Uncertainties: A2ud 6.83+ 0.21
» mass quarks: negligible Alyg 2.21
# input models: AxF3, Ry, A2, 4.30 + 0.41
2
o Scale dependence: ugr and pug x"/dof 77159 76/125
pr = C;Q* C; =1/2,1,2 as(M,o0) 0.1260 + 0.0028 || 0.1247 4+ 0.0020

DIS 07, Munich
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NuTeV in World Context

@s(M,)=0.1185+0.002 PDG’ 05 (excluding L attice QCD)

ep ev. shapes (ZEUYS)

y prod.(PETRA,TRISTAN,LEP)
fragmentation (PDG average)
fragmentation (global fit)

® First measurement of Agjg,:g fromv — N DIS
which includes a full NLO treatment for charm

production: fragment. (DELPHI+ALEPH)
s I3 Fit Result: ete - hadr. (LEP)
ag(Mz) = 0.1260 £ 0.0028(exp) "5 goce (th) e"e” hadr. (CLEO)

. | \JR

s F5 + xF3 Fit Result: hadronic jets (CDF)
as(Mz) = 0.1247 & 0.0020(exp) T ooan (th) * decay

DIS (ep ev. shapes—-HERA)
CCFR xF3+F, NLO
NuTeV xFz+F, NLO

» WEIGHTED WORLD AVERAGE:
ag(Mz) = 0.1185 £ 0.0020 [PDG 2005]

® NuTeV result is: NuTeV xF3 NLO
s higher than world average, but consistent within DIS (B]-5pSR)

DIS (pol SF)

errors DIS(GLS-CCFR)

» one of the most precise measurement to date DIS(MRST-NNLO) GLOBAL

DIS(MRST-NLO) GLOBAL

0.09 0.11 0.13 0.15
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Conclusions:

#® NuTeV has extracted the most precise v — F'e differential cross section in the energy
range E, > 30 GeV to date:

s [Phys. Rev. D 74, 012008 (2006)]
s has an improved understanding of the systematic uncertainties:

o 2Zn—0.7%
o
s Lhad = (.43%
Ehad

» NuTeV provides a precise data set including a full covariance matrix
# Structure functions from one and two parameter fits have been presented

# First determination of Agﬁf from v — N DIS which includes a full NLO treatment for
heavy quarks has been presented:
s V. Radescu, Ph.D. thesis (2006) [paper in preparation].
s Systematic uncertainties evaluated by constructing a full covariance error matrix

s one of the most precise determination of as to date.
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Uncertainties in NuTeV sin® 4, measurements

NuTeV measures R~ = = NC sin? Oy :

9cc~%cc
0.22773 = 0.00135(stat) + 0.00093(sys)

[G.Zeller et al: PRL 88 (2002) 091802]

SOURCE OF UNCERTAINTY

Ssin® Oy

Data Statistics
Mante Carlo Statistics

0.00135
0.00010

TOTAL STATISTICS

0.00135

e, 7. Flux

Interaction Vertex

Shower Length Model
Counter Efficiency, Noise, Size
Energy Measurement

0.00039
0.00030 |
0.00027
0.00023
0.00018

| TOTAL EXPERIMENTAL

0.00063 |

Charm Production, s(x)
Ry

b

Higher Twist

Radiative Corrections

Charm Sea

Non-lsoscalar Target

0.00047
0.00032
0.00022 |
0.00014
0.00011
0.00010
0.00005 |

TOTAL MODEL

0.00064

| TOTAL UNCERTAINTY

0.00162 |

DIS 07, Munich
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°

Strange Asymmetry and NuTeV  sin® 0y

P
NuTeV measures R~ = ZNC_ZNC sin2 Oy :

s 0.22773 £ 0.00135(stat) + 0.00093(sys) [G.Zeller et al: PRL 88 (2002) 091802]
s R~ isinsensitive to sea quarks uncertainties
» But assumes symmetric strange sea

QCD requires [(s —3)dx = 0, but no restriction on S~ )dx
For agreement with SM S~ ~ 0.0068 is required!

0035 : EF(X)vEX

xs(x)

ooz [

Final Strange Assymetry Results from NuTeV: D. Mason
PhD thesis (2006)

» First complete NLO analysis

00is L

oo |

» measured a positive strange asymmetry: aoos B
ST = +0.00196 £ 0.00046 4-0.00045 4= 0.00128 o f

stat sYs external 0,005
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TRVF TRVFS
(For Py VP9,

0.05

-0.05 |+
0.1
-0.15

0.1 f
0.05 |

01 |
0.05 |

-0.05 |
0.1 F

0.1 f
0.05 |

-0.05 |
0.1}

0.1 f
0.05 |

-0.05 |
0.1 |

0.4

0.2

Comparisons to NLO theory models

BN T T
y & ¢ x=0.015

-0.05 [4
04 |

Q? (GeV/c)?

1 | 10 | 100
Q? (GeV/c)?

DIS 07, Munich

® plots show NuTeV (solid) and CCFR

(open) F; data ratios to TR-VFS
(MRSTZ2001E pdf) curve in all x bins

o Other Models shown:

s ACOT CTEQ5HQL1 (solid line)

#® At high x, NuTeV result is above

theory curves from 5 to 15%

s BUT ... theory corrected for:

s Target Mass

s Nuclear Effects(next)
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Nuclear Correction

# correction measured in charged-lepton
experiments from nuclear targets

# standard way: apply the same correct. 1o

to neutrino scattering

#® we used a parametrization fit to data,

independent of Q?

SLAC)

DIS 07, Munich

Parametrization as function of «

0.001 0.01 0.1 1
2 3 4567 3 4567 4567
1-1j' L LI B B B B B LI B B LI N B I e o g g
= H10
09F 1.4 % ------------------------ E
s I o NMC Ca/D H
E| & —T e SLACES87Fe/D E
08H | .- = SLACE139 Fe/D Hos
L e A E665 CalD .
- —— Parameterization 4
S e Error in parameterization H
07 :l_ PRI 1 1 11111 | Pl | 1 1 11111 | M | 1 1 111117 07
3 4567 2 3 4567 2 3 4567
0.001 0.01 0.1
X
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apply corrections to charged lepton data:

® F!/FY correction (CTEQ4D pdf):

2 e’l, 9 .0.25 E 1 1 + 1 ! [ + 1 L\
e q : 1 10 100 1 10 100 1 10 100 1 10 100
7 41 2 1
€; = 3 (__)7em 0.2 . :
3 3 01s E SLAC and NuTeV

TTE 7 x=0.55 x=0.65 =0.75
01 f
0.05 [ §

® nuclear correction

v-scattering fayggs,perhaps smalleg nyglear effects

plots show

NuTeV above BCDMS(D>) by ~ 7% at x = 0.55; ~

x = 0.75;

Comparison with Charged Lepton Data:

0.2
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IR
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w—rmedel s data: NuTeV(Fe), BCDMS(Dz), SLAC(D2)
2BG

12% at x = 0.65; ~ 15% at

NuTeV above SLAC(D2) by ~ 4% at x = 0.55; ~ 10% at x = 0.65; ~ 17% at

x = 0.75;
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Hadron Energy scale and nonlinearity

1.02
g - Hadron Energy Calibration
= -
o 1.01
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green:Normalization (0.43%)

097 & blue:Non—linearity

\\\‘\\\‘\\\‘\\\‘\\\‘\\\‘\\\‘\\\‘\\\‘\\\
0'960 20 40 o0 80 100120 140 160 180 200

p (GeV)

® Hadron Energy scale 0.43% (CCFR 1%):
figure shows the ratio of hadron energy response over the test beam momentum and the
comparison with the fit for the non-linearity (the blue line)of the calorimeter between 4.5 -190
GeV (~ 3%).
[
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Radiative corrections

Total size of the QED radiative corrections for 100 GeV of v,
(left) and v, (right) CC scattering as function of y:

Radiative Correction
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Radiative Correction
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® emission of real or virtual ~ by a fermion:

(d54)

d2s _ dzdy )1 _1oop d2 o

dedy ~— ( d2 o ) dxdy Born
dzdy O0—loop d Bardin
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Cross-Section Model

Buras-Gaemers parametrization of the valence:
xF1(1 — x)F2 4+ AVoxP3 (1 — x)Pe + AV3xFs (1 — x)Fe

Buras-Gaemers parametrization of the sea:
AS1(1 —x)FS1 4 AS5(1 — x)ES2

Exponents (E; and ES;) and normalization terms (AV; and AS;) are fitted to NuTeV
differential cross-section data every loop of iteration.

for Q2 assume GRV evolution
assume m. = 1.4GeV, the standard W-mass and Ry, = RworLD
Higher-Twist parametrization:

Q%+B
Q2+Ax

o X/:X
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Extracting Relative Flux:

® Absolute flux obtained by normalizing our

cross-section to the world average value:
: : b ;
® derived from the general form of cross section, "WORLD — () 677 + 0.014 x 1038 o

integrated over x with fixed GeV

“Fixed vo method”: Integrate data at low v

E

® Test of Flux extraction:

|
Q
o
( G2 M 2 o F =
A= ﬁ/%(x,Q)dx B T e T
5 %o.e—
GF.M E [
B

B=— g /[Fg(w,Q2):F$F3(£U,Q2)j|d£U
G2 M 5 1+ 2M= Max I o
c=B-ZEX[F v _ % _q)d -
P / Q(xJQ )<1+R($,Q2) y ) T 0-4__ V
_%éﬁﬁnTu nw
03

o2 Lt v v vt
50 100 150 200 250 300 350

7\

\

E, (GeV)
v, . .
small  small # 2 isflat as function of £, within +2.1%
v
B £ determined from the fit to 4X data o” ith world
A A dv P agrees with world average
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Contributing Systematics

® Experimental uncertainties:

s FE,, F1q.q4 €nergy scales

s energy smearing models

s flux uncertainties:

B

Z ’
s Mmany are at level of statistical
fluctuations

me

® Theoretical Uncertainties:

s mass quarks: negligible

s Input models: AxF3, Ry,

s Scale dependence: ur and ur
ny =CiQ% Ci=1/2,1,2

[OF

(2

ZEFS

CBFS —|— F2

2

0.5

+74 MeV

—113 MeV

+61 MeV

— 87 MeV

DIS 07, Munich

Effects of systematic due to +1¢ shifts on Agcp

MeV Shifts/SF F> and zF5 xF3
Statistical + 23 + 57
Systematic +1lo | =10 || +10 | —10o
E,, scale +15 | =33 || +76 | —38
FEh1qq scale —19 | +13 || —10 | +65
E,, smear model —23 —28
Epqq sSmear model || —16 | +12 +3 0
Me +1 | —15 +1 0
2 +14 | —16 | —6 | +4
Rr +12 | =12 || — —
Az Fs model +25 —
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