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The collaboration which became known as the European Muon Collaboration (EMC)
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0.220 5.00 0.539 | 3 |3.632 % 0.056 | 3.585 + 0.077 | 3.593 + 0.055 | 3.629 & 0.048 | 3.638 + 0.046
0.300 2.00 0.828 |4 |3.325 &+ 0.052 | 3.386 % 0.070 | 3.308 £ 0.051 3.323 + 0.051
0.300 5.00 0.473|3|1.731 = 0.027
0.300 5.00 0.688 | 3 |4.717 £ 0.073 | 4.660 + 0.101 | 4.611 + 0.069 | 4.760 + 0.074 | 4.700 + 0.070
0.300 10.00 0.500|2|9.171 =+ 0.155
- 0400 2.00 0.903 |4 |4.821 = 0.074 | 4.724 & 0.100 | 4.534 * 0.068 4.636 + 0.069
0.400 5.00 0.723 | 3 | 3.303 = 0.046 | 3.330 & 0.070 | 3.231 = 0.042 | 3.312 = 0.040 | 3.283 < 0.038
0.400 10.00 0.637 | 2|9.315 & 0.139 | 8.934 £ 0.204 | 8.749 + 0.133 8.922 + 0.137
0.500 2.00 0.934 | 4 | 5.283 + 0.080 | 4.981 + 0.106 | 4.911 + 0.074 4.861 + 0.059
0.500 5.00 0.711|3|1.850 + 0.028 | 1.780 + 0.039
.0.500° 5.00 0.828|3|3.916 + 0.052 | 3.710 + 0.075 | 3.661 £ 0.048 | 3.698 + 0.049 | 3.605 £ 0.047
-0.500 10.00 0.646 | 2 | 5.185 % 0.090 | 4.907 £ 0.120 | 4.750 % 0.084 4.820 + 0.087
0.600 5.00 0.881 |3 |3.523 + 0.048 | 3.319 -+ 0.066 | 3.199 & 0.044 | 3.206 & 0.041 | 3.149 + 0.039
0.600 10.00 0.763 | Z | 4.859 £ 0.077 | 4.559 £ 0.104 | 4.317 -t 0,068 | 4.373 1 0.071 | 4.265  0.068
0.600 15.00 0.629 |2 |1.334 £ 0.022 | 1.245 £ 0.031 | 1.160 £ 0.020 1.213 + 0.021
0.700 500 0.769 | 2 | 7.627 + 0.122 ‘e ‘e e
0.700 5.00 0.910) 3| 2.653 &+ 0.043 | 2.441 £ 0.057 | 2.313 £ 0.037 | 2.356 £ 0.036 | 2.314 + 0.034
0.700 10.00 0.765 | 2 | 2.142 + 0.040 | 2.030 + 0.055 | 1.909 + 0.036 1.876 + 0.035
0.800 10.00 0.821 |2 [1.184 + 0.025 [ 1.126 + 0.031 | 1.079 £ 0.023 1.134 + 0.024
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amcn EGFE 108 Ag 197 Au
x Q? e |a| (A=+08%) | (A=+1.0%) | (A=+1.1%) | (A=+2.3%)
0.089 2.00 0.391 |4 1.191 4+ 0.024
0.130 2.00 0.574| 4 1.966 + 0.027 1.953 + 0.020
0.140 5.00 0.420|3 3.753 £ 0.084
0220 200 0.785|4 3.589 £ 0.051 3477 4 0.061
0.220 5.00 0.539 ] 3| 3.675 + 0.059 | 3.649 + 0.047 { 3.595 + 0.063 | 3.530 £+ 0.051
0.300 200 0.828 | 4 e 3.293 £+ 0.048 aas 3.162 + 0.056
0.300 5.00 04733 1.682 £ 0.030
0.300 5.00 0.688 |3 |4.825 + 0.074 | 4.704 + 0.066 | 4.695 = 0.077 | 4.620 = 0.080
0.300 10,00 0.500| 2 8.553 + 0.191
0400 2,00 0.903| 4 4502 £ 0.063 wes 4.414 £+ 0.075
0.400 5.00 0.723| 3(3.302 & 0.044 | 3.236 £+ 0.038 | 3.231 + 0.045 | 3.051 &+ 0.038
0.400 10.00 0.637 |2 ver 8.593 £ 0.124 8,376 £ 0.148
0500 2.00 09344 4.695 + 0.059 4,556 £ 0.063
0500 500 071113 1.649 + 0.023 wen 1.599 £ 0.027
0.500 5.00 0.828 | 3| 3.663 &+ 0.048 | 3.540 £ 0.044 | 3.463 £+ 00481 3.405 £ 0.049
.0.500 10,00 0.646 | 2 4,529 + 0.075 4,203 + 0.093
0.600, 500 .0.881 | 3| 3.187 + 0.045 3.035 £ 0.038 | 2.972 £ 0.044 { 2.817 £ 0.038
0.600 ™0.00 0763 | 2 | 4.337 + 0.071 | 4.049 + 0.061 | 4.009 + 0.069 | 3.786 + 0.069
0.600 15,00 0.629|2 1.130 + 0.018 1.068 £+ 0.023
0.700 500 0.760|2 6.302 + 0.114
0.700. 5.00 0910|3|2.344 £ 0038|2192 4+ 0.033|2.136 + 0.036 | 2.036 + 0.031
0.700 10.00 0.765| 2 1.802 £ 0.032 1.645 £ 0.038
0.800 10.00 0.821 |2 1.091 + 0.021 0.982 + 0.024
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. iHe ¥Ha 120 AL . A0, 56 g __.__.__._..__,m 197 4 u
r Qe |(A=%22%) | (A=£0.7%) | (A=+0.7%) | (A=20.7%) | (A=10.9%) | (A=+10%) | (A=£11%) | (A=+2.3%

0089 200 039 san 0.9994+0.019 '
0,130 2.00 0574 | 1.03740.022 | 1.0344+0.016 1.033+0014 | | 104140014 1.04240.015
0.140 500 0.420 nes #a 1.05640.030
020 200 0785 | 1.00640.021 | 1.00240.014 “um 1.009+0.014 are 1.015£0.014 s 099620017
0220 500 0.539 | 0.98740,021 | 1.000£0.015 | 0.999+0,013 | 1.006£0012 | L.0124£0.016 | 101240013 | 1.001+£0.017 | 0.99140.014

Average 099740018 | 1.001+0.011 | 0.999-4+0.013 | 1.0074+0.010 | L.012:0.016 | 1.01340.010 | 1.001£0.017 | 0.993£0.011
0,300 200 0828 | 1.01840.020 | 1.0104+0.014 1.00440.014 100020013 097740016
0300 - 500 0473 098140015 st
0300 500 O0.688 | 0.987H0.021 | 0.993+0.015 | 1.0094+0,015 | 1.002+£0.015 | 1023400015 | 1.007+£0.014 | 1.0124£0.016 | 1.00620.017
0.300 10,00 0.500 wan 094240021

Average 100540018 | 1.00240.011 | 1.00940.015 | 1.003+0.011 | L.O23+0.015 | 0991400009 | 1.012+0.016 | 0.99140.013
0400 200 0.903 | 0.9790.020 | 0.9614+0.014 “ea 0.968+0.014 e 094740013 s 0.95140.016
0400 5.00 0.723 | 0.98240.019 | 0.97420.010 | 0.977+0,000 | 0.9760.009 | 0.9734+0.011 | 09680009 | 0.975£0.012 | 0.934H0.010
0400 1000 0637 | 0.95840.021 | 0.96040.013 sea 0.965+0.013 wen 0.9354+0.012 . e 093440015

Average 0.97520.017 | 0.96T+0.008 | 0.977+0.009 | 0.9724L0.008 | 0.973£0.011 | 095640008 | D.9754+0.012 | 0.937=0.008
0500 200 0934 | 0.94240,020 | 0.9564+0.014 0.92940.011 090540011 0.90640.013
0500 500 0.711 | 0.96140,020 ces e e e 090840012 ees 0.90840.015
0.500 5.00 0.828 | 09460018 | 0.961+£0.010 | 0.04440.010 | 0.92940.010 | 0.9354£0.010 | 0.9204-0,009 | 0.9124-0.001 | 0.91320.011
0500 1000 O0.648 | 094640024 | 0.9434+0.018 s e 0.919+0.018 ren 0.8900.016 .- 0,85240.020

Average 0.9%49-4+0,016 | 0.957+0.009 | 0.944-40.010 | 0.930£0.008 | 0.935£0.010 | 0.911+0,007 | 0.9124£0.011 | 0.90440.009
0600 5.00 0.881 | 0.9414-0,016 | 0.941+0.010 | 0.91040.008 | 0.904£0.007 | D.904£0.003 | 0.881£C,007 | D.B7TL0.010 | 0.B52-40.009
0,600 10.00 ©0.763 | 0,937+0.020 | 0.92140.013 | 0.00040.013 | 0.830£0.013 | 0.893+0.013 | 0.853+£0.011 | 0.858£0.014 | 0.830:£0.014
0600 1500 0.629 | 0.93240,023 | 0.901+0.015 e 0.9204£0.016 e 08870013 e 0.853+0.018

Average 0.93940.016 | 0.9304-0.008 | 0.90840.007 | 0.904+0.007 | 0.0014+0.003 | 0.87440.007 | 0.871£0.009 | 0.84820.008
0700 500 0.760 . .. - " 0.45040.014 -
0700  5.00 0910 | 0.91840.018 | 0,.911+0.010 | 0.888240,008 | 085540008 | 0.883+0.010 | 0.34940.008 | 084440010 | 0.83040.009
0700 10.00 0.765 | 0.947+0.026  0.932+0.018 “an 0.8894+0.017 e 0.8660.016 sa 0.83140.020

Average 092440017 | 0.91540.009 | 0.88840.008 | 0.885£0.007 | 0.88340.010 | 0.851+0.007 | 0.84420.010 | 0.8300.009
0800 1000 0.821 | 0.94920.024 ' 0.962+0.018 0.975+£0.018 09540017 0.91 340,022

YA



(%), 27

' !
i. ' '
He “Be . BQ 7 10Ca 56Fg 1087 g 9T Ay
r | (A=£22%) | (A=£0.7%) | (A=£07%) | (A=207%) | (A=209%) | (A=£10%) | (A=21.1%] | (A=42.3%)

0.084 1015 + 0.026

0.094 A 0.980 £ 0.027 .
0.125 | 1.030 £ 0.024 | 1.025 £ 0.017 1.036 £ 0.015 1.052 + 0.015 1.064 4 0.017
0.145 | 1.054 £ 0.039 | 1.077 £ 0.034 1025 + 0.028 1.022 + 0.022 0,992 4 0.03)
0.205 | 0.996 + 0.021 | 1.006 + 0.014 | 1.010 + 0.017 | 1.015 + 0.013 | 1.040 £ 0,022 | 1.025 + 0.013 | 1015 £ 0.023 | 0994 + 0.015
0.235 | 0.997 4 0.021 | 0.996 + 0.015 | 0.989 £ 0.018 | 0.999 & 0.014 | 0.980 £ 0.022 | 1.006 £ 0.014 | 0.986 + 0.024 | 0.991 & 0.015
0.265 | 1.031 £ 0,030 | 1.012 + 0.025 | 1.068 + 0.043 | 1.019 + 0.025 | 0.995 + 0.041 | 0.990 £ 0.021 | 0.938 £ 0.042 | 0.984 £ 0.020
0.295 | 1.004 + 0.020 | 1.003 + 0.013 | 1.001 £ 0,018 | 1.009 + 0,013 | 1.037 £ 0.019 | 0.992 £ 0.010 | 1.030 + 0.020 | 0.993 £ 0.015
0.325 | 0.991 + 0.025 | 0.992 4 0.020 | 1.004 + 0,031 | 0.975 + 0.020 | 0.996 + 0.031 | 0.981 + 0.017 | 0.998 = 0.033 | 0.984 & 0.024
0.360 | 0.998 + 0.021 | 0.993 + 0.014 | 0.987 + 0.017 | 0.993 + 0.013 | 1.004 £ 0.021 | 0.972 + 0.012 | 1012 £ 0.023 | 0956 + 0.014
0.400 | 0.968 & 0.017 | 0.957 £ 0.009 | 0.974 + 0.011 | 0.966 + 0.009 | 0.966 £ 0.012 | 0.955 £ 0.009 | 0.968 £ 0.013 | 0.930 < 0.010
0.440 | 0.949 = 0,019 | 0.980 + 0.014 | 0.975 + 0,018 | 0.959 £ 0.012 | 0.960 £ 0.019 | 0.940 £ 0.012 | 0.957 = 0.021 | 0.931 & 0.014
0.480 | 0.954 + 0.017 | 0.951 + 0.011 | 0.953 + 0.014 | 0.934 + 0.010 | 0.954 £ 0.014 | 0.917 £ 0.009 | 0.926 £ 0.015 | 0914 + 0.011
0520 | 0.951 £ 0.017 | 0,955 + 0.011 | 0.926 + 0.012 | 0.926 + 0.010 | 0.912 £ 0.013 | 0.904 £ 0.009 | 0.897 = 0.014 | 0.892 + 0.011
0.560 | 0.943 £ 0.017 | 0.945 4 0.011 | 0.924 + 0.010 | 0.923 + 0.009 | 0.915 + 0.012 | 0.893 + 0.009 | 0.891 £ 0.013 | 0.881 % 0.011
0.600 | 0.928 4 0.017 | 0.928 + 0,010 | 0.905 + 0,009 | 0,906 + 0.009 | 0.904 4 0.011 | 0.869 + 0.008 | 0.881 = 0.012 | 0.837 & 0.010
0.640 | 0.935 £ 0.018 | 0.917 £ 0.011 | 0.903 £ 0.010 | 0.892 + 0.009 | 0.895 £ 0.012 | 0.860 + 0.009 | 0.842 = 0.013 | 0.846 + 0.011
0.680 | 0.917 £ 0.020 | 0.912 4 0.013 | 0.888 + 0.012 | 0.876 + 0.011 | 0.870 + 0.015 | 0.852 + 0.010 | 0.842 = 0.016 | 0.829 + 0.013
0.720 | 0.930 & 0.022 | 0.896 £ 0.015 | 0.861 + 0.014 | 0.877 + 0.012 | 0.880 £ 0.018 | (.846 + 0.011 | 0.830 = 0.019 | 0.820 + 0.014
0.760 | 0.949 = 0,025 | 0.931 + 0,019 | 0.870 £ 0.020 { 0.884 & 0.016 | 0.890 + 0.027 | 0.867 + 0.015 | 0.818 = 0.027 | 0.817 £ 0.018
0.300 | 0.927 + 0.032 | 0.923 + 0.027 | 0.972 + 0.044 | 0.957 + 0.025 | 0.977 £ 0.058 | 0.920 + 0.024 | 0.941 = 0.059 | 0.899 + 0,030
0.340 | 0.954 + 0.054 | 1,058 % 0.051 1.079 £ 0.051 1.040 & 0.047 0.975 + 0.058
0.380 | 0.964 £ 0.120 | 1.135 + 0.118 1.231 £ 0.127 1.192 + 0.116 1.099 + 0.142
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Abstract

Calculating the mean square charge's radius of the proton and neutron is
one of the most important topics in nuclear physics. In this study, by using
the deep inelastic scattering data of electron that has been gained in Stanford
Linear Accelerator Center (SLAC), we plotted proton and deuteron's
structure function. Afterward, by applying EMC effects to structure function
of the deuteron, the neutron structure function is calculated as well. And in
continuation, we calculated distribution functions of up and down
quarks, u,(x),d,(x), in different way, by using parton model and the
relation between structure function and parton's distribution functions
and also offering a suitable form for distribution function of sea quarks.
Then, a suitable model has been suggested for H, (x, £, t) that by considering
this model and parton distribution functions are obtained, we calculated the
mean square charge's radius of the proton and neutron. Finally, the curves
which have been obtained for u,(x) and d,(x) are compared with other
models and also, the obtained values for mean square charge's radius of the
proton and neutron are compared with values obtained from other methods.
It has been observed that our results are in a good agreement with those

obtained from other methods.

Keywords: mean square charge radius; structure functions; GPD;

parton distribution functions
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