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Some Context — What’s NuleV?

v-N DIS ((E,) ~ 120GeV)
FNAL ’96-'97 fixed target run
Separate v and 7 beams

Continuous test beam

calibration

Recently published EW result

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

80.433 +/- 0.079
80.483 +/- 0.084
80.471 +/- 0.049
80.401 +/- 0.066
80.398 +/- 0.069
80.490 +/- 0.065
80.451 +/- 0.033
80.376 +/- 0.023

80.136 +/- 0.084

*: Preliminary
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Charm Production = Dimuons

e CC vN makes charm
— fragmentation

— semileptonic decay to u

e Measure charm mass

e Direct look at strange sea

e NuTeV can look at s/s ““EE’WTE““ ;
» Very clear signal I |||| o
[/
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Forward Dimuon Cross Section Table

70 F 1y data 4729 I T4+ dota 1335

250

do—(u,u;Eug >5GeV)

200 [

dxdy 150 [
e Cross section of observable
£ [H ehiz=8pK12
dlmuons © (; 100 200 300 400 ® I’.; 1(‘30 2(‘)0 360 400
e Used LO MC to correct for PSS TAY e IS
detector smearing ol IL}
e LLO MC fits data very well |
e Model independent : _
coo :_ V+dctc+4729 ::: ; L+dotao 1335
representation of data oo | 2
e Available for use in =\ I FIJL 1]
© 7 o'c: 2 LI24- =O:'56 O/‘Bﬂl = 2: ;_ o'cz Z iDI24 =QT|62 D/IB1 =
global fits e e
(M. Goncharov et al:PRD64 (2001) 112006)
NuTeV
e Mg
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NLO

e Large gluon sea = NLO
. Leading Ord c
e m. , s sea have physical e
meaning outside our LO model
e Fragmentation no longer Next To Leading 2} c .
] Order s T
factorizes (gluon initiated) gﬁ s s
e Dimuon acceptance depends on
z, charm p
C C
Next To Leading s >
s W c Order
VA * (quark initiated)
W C C c Cc
g S« AN “f % }& %
:_S ] S
S
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DISCO

DIS Charm Code

(S. Kretzer et al; PRD65 (2002) 074010)

Includes all NLO diagrams

do.

dr dy dz dn,

z correctly convolved

Charm p, dependence as 7.
Bins z, 1.

2D numerical integration is

slow
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Fit Procedure

dacharm(EVa T,Y,Mc, R, R, &, &, 6)

doo, (Ey, z,y)
dzdy EMC(z) - B - A(Ev, z,y;6,me) = fit |5 Mda:;?; :
d E 7 ? . .
02”d($dyy ©y) measured NuTeV dimuon cross section
dUCharm(EV’;;Z;mc’ﬁ’ﬁ’a’a’e) NLO charm cross section, integrated over z and 7.

It depends on the fit parameters: m., kK, K, o, a, €.

EMC(xz) EMC correction

B. is the semileptonic branching ratio. The E531 value of 0.093 4 0.008 is used.

A(E,,x,y;e,m.) is the acceptance function due to the 5 GeV cut on the muon

: : N (E >5GeV
from the semileptonic charm decay < ( ’ﬁ?a”) ° )>.

NuTeV .
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Acceptance Corrections

N(E,u2g >5GeV) :j iﬂ . :i j :j :

AlBy, @, ys €, mc)—< N (all) s T LE o
Corrects for eﬁect Of energy Cut 0.1 éego.wayaszzt 0.1 ?ago.wayofﬂz 0.1 ;egomayo.m
On Second muOn o] 0.2 0.4 o] 0.2 0.4 0 0.2 0.4
Depends on charm mass and : i e i i
fragmentation e bt E s .
Using Collins Spiller function ) | |
DISCO is slow = must hred TR £ + .
interpOIate° 5 ©°° Eru —S0.18 y —0.334 x —0.102 -

P R .

o L * | , ¥ | . 1 ,
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Preliminary Fit Results

parameter result stat table syst interp B¢ total uncert

me 1.46 +0.24 +0.05 +0.06 +0.02 +0.25
0.516 +0.033 +0.004 +0.005 | +0.030 +0.045
0.511 +0.038 +0.007 +0.005 | +0.038 +0.055
0.73 +0.47 +0.07 +0.04 +0.52 +0.70
0.92 +0.43 +0.06 +0.01 +0.006 +0.43

€ 0.203 +0.126 +0.023 +0.030 | +0.003 +0.132
x2/NDF 36.2/38

Rl @ = =

Acceptonce corrected DISCO vs NuTeV Dimu Xsec Acceptonce corrected DISCO vs NuTeV Dimu Xsec
002 ¢ Enu 20.18 002 ¢ Enu 20.18 002 ¢ Enu 20.18 002 ¢ Enu 78.97 002 ¢ Enu 78.97 002 ¢ Enu 78.97
0.015 [ y 0.334 0.015 y 0.573 0.015 £ y 0.79 0.015 £ y 0.356 0.015 y 0.586 0.015 £ y 0.788
0.01 0.01 % a.01 ;7‘4\*\ 0.01 0.01 £ 0.01 =
0.005 fFpad 0.005 E T 0.005 £ t\\ 0.005 F 0.005 %ﬁi 0.005 %‘h“
o 3 — 3 —~ Pty o T
o E | = o E I o E I o E — o E T o E -
o 0.2 x o 0.2 x 0 0.2 x o 0.2 x o 0.2 x o 0.2 x
002 Enu 17437 02 E Enu 17437 002 E Enu 174.37 0.02 E Enu 146.08 02 E Enu 146.08 002 E Enu 146.08
0.015 y 0.334 0.015 F y 0.573 0.015 j? y 0.79 0.015 E y 0.356 0.015 % y 0.586 0.015 y 0.788
0.01 é)»;,\l\ 0.01 2’#& a.01 ;J'\K* 0.01 §H< 0.01 [l 0.01 %
E E — E ~— 5] E E
0.006 £ F— 0.006 £ ~. 0.005 £ — 0.006 £ K 0.006 £ 0.005 £ ~
E T~ £ s £ T £ T~ £ £
o B vy o B vy o B v 1 o B o v B o B oo 1y o B v v 1
o 0.2 x o 0.2 x 0 0.2 x o 0.2 x o 0.2 x o 0.2 x
0.02 E Enuzas73 0092 E Enuzasza 002 E Enu 244,73 0.02 E Enuzz2.14 92 E Enuzzzi4 992 E Enu 222,14
0.015 y 0.334 0.015 :Jf ¥ 0.573 0.015 BJf ¥ 0.79 0.015 £ y 0.356 0.015 gii ¥ 0.586 0.015 £ y 0.788
0.01 :j {»\}\K 0.01 E Q.01 E + 0.01 %JNT\ 0.01 }#N\ 0.01
0.005 0.005 E T~ 0.005 E 0.005 E 0.005 £ 0.005 E
3 — 3 ~ 3 —~ EoT 3 3
o B vy o B o1y o B v 1 o B v vy o B vy o B v L
0 0.2 % 0 0.2 % a 0.2 % 0 0.2 % 0 0.2 % 0 0.2 %
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Strange Sea

0.516 £ 0.045
0.73 £ 0.70

=
|

Q
I

nlo strange (black) vs antistrange (blue)

~0.18
> L

0.511 + 0.055 s
0.92 + 0.43 v |

012
01 +

L Q°=16 CeV?
0.08 |- +

o]
|

=N
I
(
_.—_U—‘

8(33) — K/w(l _x)a 0,06; +¢
S(z) = REEFAD (1 — )® +
GRV94 PDFs | :

s(x), s(x) consistent within

€Irrors
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Comparisons with LO

mox lo grv strange sea (red) vs nlo stronge sea (block/blue)

NLO strange sea is much larger =

In both NLO and LO the = !

strange and antistrange seas are Jr +

oos [ Q*=16 GeV*

consistent within errors DS

. o 0.05 0.1 0.15 0.2 Q.25 0.3 0.35
; :

mc — ]‘.’7:|:().]‘67 K — 0.47:t0.067 gcma: mox lo grv ontistronge sea (red) vs nlo antistrange seo (block/blue)
a = —0.0510.56 | '

Not full NLO calculation {\ }

(A. O. Bazarko et al: Z. Phys. C65, 189 008 - +

Q*=16 GeV?

1995)

0.4
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Correlations
e Charm mass and fragmentation oo |
¢ are anti-correlated
e ~ and m. are correlated
e r and « are also correlated
E. .. | ‘\‘\‘\\‘
o : / _— el / /
1.4 :— / 0.6 f— /
1.3 " 04 /
- L/
1.2 =\ el 0.2 } /
7‘\\“\7\ ’\//‘/‘/‘\“\“‘\/ :“//\“‘\“\“\“‘\“/
NuTeV David Mason: ICHEP 2002 .5 %
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Conclusions & Next Steps

Dimuon events provide a good means to look at the strange sea

and charm production

NLO effects are important

Need to take z and 7. acceptance into account

Strange and antistrange seas are consistent within errors
This is not the final word from us!

Incorporate CCFR cross section tables (doubles statistics)

Fit to tables using Peterson fragmentation, more PDF’s

Re-extract cross section table with NLO MC (check)
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