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TABLE XI. The cross section ratio, d̄/ū and d̄⫺ū values determined from the combination of all data sets for each x 2 bin. The first
uncertainty is statistical and the second uncertainty is systematic. The quantities extracted from the cross section ratio are given for Q 2
⫽54 GeV2 /c 2 . The cross section ratio has a systematic uncertainty of less than 1% as shown in Table X. The average values for kinematic
variables are also shown.
x 2 range
min-max

具 x 2典

具 x F典

具 p T典
(GeV/c)

具 M  ⫹ ⫺典
(GeV/c 2 )

 pd /2 p p

d̄/ū

d̄⫺ū

0.015–0.030
0.030–0.045
0.045–0.060
0.060–0.075
0.075–0.090
0.090–0.105
0.105–0.120
0.120–0.135
0.135–0.150
0.150–0.175
0.175–0.200
0.200–0.225
0.225–0.250
0.250–0.300
0.300–0.350

0.026
0.038
0.052
0.067
0.082
0.097
0.112
0.127
0.142
0.161
0.186
0.211
0.236
0.269
0.315

0.534
0.415
0.356
0.326
0.296
0.261
0.227
0.199
0.182
0.164
0.146
0.133
0.120
0.097
0.046

1.004
1.045
1.076
1.103
1.122
1.141
1.156
1.168
1.161
1.156
1.146
1.146
1.178
1.177
1.078

4.6
5.1
5.6
6.2
6.8
7.2
7.5
7.8
8.2
8.7
9.5
10.3
11.1
12.0
12.9

1.038⫾0.022
1.056⫾0.011
1.081⫾0.010
1.086⫾0.011
1.118⫾0.013
1.116⫾0.015
1.115⫾0.018
1.161⫾0.023
1.132⫾0.027
1.124⫾0.027
1.144⫾0.038
1.091⫾0.047
1.039⫾0.063
0.935⫾0.067
0.729⫾0.124

1.085⫾0.050⫾0.017
1.140⫾0.027⫾0.018
1.215⫾0.026⫾0.020
1.249⫾0.028⫾0.021
1.355⫾0.036⫾0.023
1.385⫾0.046⫾0.025
1.419⫾0.060⫾0.027
1.630⫾0.085⫾0.031
1.625⫾0.110⫾0.033
1.585⫾0.111⫾0.032
1.709⫾0.158⫾0.036
1.560⫾0.194⫾0.034
1.419⫾0.264⫾0.036
1.082⫾0.256⫾0.032
0.346⫾0.395⫾0.022

0.862⫾0.489⫾0.167
0.779⫾0.142⫾0.096
0.711⫾0.077⫾0.060
0.538⫾0.055⫾0.041
0.512⫾0.044⫾0.028
0.400⫾0.040⫾0.022
0.321⫾0.038⫾0.017
0.338⫾0.034⫾0.013
0.259⫾0.035⫾0.010
0.180⫾0.027⫾0.008
0.142⫾0.023⫾0.005
0.081⫾0.022⫾0.004
0.045⫾0.023⫾0.003
0.006⫾0.019⫾0.002
⫺0.040⫾0.036⫾0.002

proton. An extrapolation was made to account for the unmeasured region at low x. To extrapolate this integral from the
measured region, which is shown in Fig. 11, to the unmeasured region, MRST and CTEQ5M were used to estimate the
contribution for 0⭐x⭐0.015 and it was assumed that the
contribution for x⭓0.35 was negligible. The uncertainty
from this extrapolation was estimated to be 0.0041 which is
half the difference between the contributions as given by
MRST and CTEQ5M.

FIG. 9. d̄(x)/ū(x) versus x shown with statistical and systematic uncertainties. The combined result from all three mass settings
is shown with various parametrizations. The E866 data and the
parametrizations are at Q 2 ⫽54 GeV2 /c 2 . The NA51 data point is
also shown.

VII. CHARGE SYMMETRY AND SHADOWING

The analysis presented here assumes that the parton distributions of the nucleon obey charge symmetry: i.e., u p (x)
⫽d n (x), d̄ p (x)⫽ū n (x), etc. This is consistent with the treatment in previous experiments 关1– 4兴 and global fits 关13–15兴.
The possibility that charge symmetry could be significantly

FIG. 10. d̄⫺ū as a function of x shown with statistical and
systematic uncertainties. The E866 results, scaled to fixed Q 2
⫽54 GeV2 /c 2 , are shown as the circles. Results from HERMES
( 具 Q 2 典 ⫽2.3 GeV2 /c 2 ) are shown as squares. The error bars on the
E866 data points represent the statistical uncertainty. The inner error bars on the HERMES data points represent the statistical uncertainty while the outer error bars represent the statistical and systematic uncertainty added in quadrature.
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