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ABSTRACT 

Results on the proton structure function, are presented for F2, 
0.3 < q2 < 80.0 GeV2 and 10 < v < 200 GeV. The results support the
 

conclusions of earlier work at 96 and 147 GeV that scaling is violated.
 

A new value for R Z as/aT: 0.44 ~ 0.25 for 0.009 < x < 0.1 and
 

1 < q2 < 12 GeV2 has been obtained using all the Fermilab proton measure


ments. A tabulation of all the Fermilab \lp and ud measurements is given.
 

In this paper we report the most recent measurements at Fermilab of 

the cross section for scattering of 219 GeV muons from a hydrogen target, 

and tabulate them together with earlier measurements at 96 and 147 Gev.[l,2] 

The data were taken using the Fermilab muon scattering facility, details of 

which have been published previouSly.[l,2] The results at 219 GeV are based 

on a total of 7.5 x 1010 incident muons yielding 2.0 x 104 useful events in 

the kinematic range 0.3 < q2 < 80 GeV 2 and 10 < v < 200 GeY, where q2 is the 

square of the four momentum transfer of the muon and \! its laboratory energy 

loss. There were 1,5 x 104 events with q2 > 1.0 GeVZ• 

The cross section for muon inclusive scattering, in the one photon 

exchange approximation, is related to the structure function FZ by 

dZe	 = [ Z 2dq2dv 2rra.p2	 
Z F2(q2,v) 2EE' _ qZJZ + (q - 2mlJ4 --v- )(1 + }/qZ)] 

q 1 + R(q2,v) , 

where E, p, E' and p' are the incident and scattered muon laboratory energies 
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and momenta, q2 = 2(EE' - pp'cosa - m~2), v =E - E', a is the muon scattering 

ang1e, ~ the muon mass, R the ratio of the total cross section on protons of 

scalar and transverse virtua1 photons and ~ is the fine structure constant. 

The value of R has been determined by comparing crOss sections at the 

same q2 and v using the 219-GeV data and a11 earlier measurements at 96 and 

147 GeV. First, the two sets of measurements made under different conditions 
; 

at 147 GeV were combined. Then the threa different energy measurements were 

compared and x2 minimized as a function of FZ and RWhere an over1ap occurred. 

Taking R=constant. the best va1ue of R was R = 0.44 ! 0.25. The error 
2inc1udes a statistical error of! 0.16 with a x =159 for 148 degree of 

freedcm. a norma1ization uncertainty Or! 0.05; a ~ 0.10 uncertainty in the 

acceptance, and a! 0.15 uncertainty in the track finding efficiency. This 

va1ue of R refers to the range 0.009 < x < 0.1 and 1 < q2 < 12 GeV2. 

In view of the uncertainties in the va1ue of R measured at low energy[3] 

for x > 0.1 and since our data is insensitive to these uncertainties for 

x> 0.1 (as shown in Fig. 2) we use our va1ue to derive our best estimate for 

Y~2(q2,v)  = Figure 1 shows the va1ues of the proton structure F2(x,q2). 
function as a function of q2 for variOUS values of w. The values are weighted 

to give correct va1ues at the bin centers. Only statistica1 errors are shown. 

The overa11 systematic error is estimated to be 5%. There is agreement between 

these new measurements and our previous va1ues which are also shown recalculated 

for R = 0.44. Aconsistency check shows that the data have a x2 =148 for 126 

degrees of freedom. In Fig. 2 we have combined all the data for muon scattering 

on hydrogen to show the variation of Fr with x for various q2 ranges. The 

MIT-SLAC data[4,5) are also shown. The sensitivity of our results at each 

point to a variation of R between 0.19 and 0.69 is also indicated. These 

results exhibit a now well-known pattern of scaling violation[2,6,7] which 

may be characteri~ed  by a power law d~pendence of F2 on q2 for Various x 

values where 

2) "... ( 2) 2 2 b r2 x,qo (q /qo ) (1)F2(x,q 

Figure 3 shows the variation of b as a function of x for the co~bined  

data for various assumed values of R for ~2 > 1.0 GeV2• The rise of F2 with 

increasing q2 at s~l1  x may be reduced with a smaller value of R but will 

not disappear for any reasonable variation of R as a function x and q2. 

For those who want tb use our data in their own way we present a 

complete tabulation. Table I gives the values of F2(X,q2) for a liquid 

hydrogen target at 96. 141 and 219 GeV, These were calculated from the 

observed cross sections taking R =0.44. The errors shown as cF2 are 

statistical only ana do not include the estimated 5~ systematic error. By 

presenting the data at the separate energies with a given value of R it is 

straightforward to combine the data at any other value of Ror with an R 

that varies with x and q2, or both. tn Table I it is easy to see the 

regions of overlap used to ca1culate the value of R. 

In Table II all the data for the hydrogen has been combined using 

R=0.44. In addition, the deuterium data, also evalvJ~ed  for R =0.44, 

is given. The deuterium data is for one energy only, 147 GeV, and is less 

extensive than that for hydrogen. Note that F2
d is given per deuteron. 

The ordering of the data is somewhat different from Table I. 
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Our new data enables us to make an improved calculation of the 

Nachtmann[8] wodification of the moments Ixn-2F n = 2, 4, 6 2(x,q2)dX for 

in different q2 bands. The procedure used has been modified from that 

described in Ref. Z by a numerical integration of the MIT-SLAC data 

including the resonance contributions. The results are given in Table III. 

The results of this work reinforce the conclusions suggested by the 

earlier muon scattering data that F2(x,q2) increases as x goes to zero for 

fixed q2 greater than 2 Gey 2 and increases with q2 for fixed x less than 

0.1. This behavior combined with the decrease of F2 with increasing q2 

for x greater than 0.2 is consistent with that predicted by quantum chromo

dynamics (QCD) for a scale parameter h = 500-700 Mey.[9] The integrals of 

FZ
P for n = 2 show that the quarks carry about half of the total energy

w~~entum  of the proton, falling slightly with q2.[9] Unfortunately the 

present statistical and systematic uncertainties prevent any meaningful 

comparison of R with QCD predictions.[10] 

We would like to thank Richard Heisterberg in particular and the 

staff of Fermilab, the Rutherford Laboratory and our respective laboratories 

for their help in this experiment. 
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TABLE I 0.22222 9.0000 0.2585 0.0865 0.2757 0.0~05  0.3333 0.0380 

Values of F2 
P(x,q2) for Liquid 

0.22222 12.5000 
0.22222 22.5000 
0.22222 40.0000 

0.3037 
0.3443 
0.0 

0.0840 
0.1390 
0.0 

0.~481 

0.3031 
0.0 

0.0396 
0.0455 
0.0 

0.3146 
0.3435 
0.2241 

0.0321 
0.0322 
0.0442 

Hydrogen Target 0.16667 
0.16667 

1.3750 
1.6250 

0.4121 
0.3811 

0.1310 
0.0620 

0.0 
0.3800 

0.0 
0.0755 

0.0 
0.0 

0.0 
0.0 

R = 0.44 0.16667 1.87~0  0.32:51 0.0510 0.27:'0 O.0~1S  0.0 0.0 
0.16667 2.12~0 0.3092 0.0560 0.3101 0.0565 0.0 0.0 
0.16667 2.3750 0.4463 0.0750 0.2421 0.0525 0.0 0.0 

96 GeV 147 GeV 219 GeV 0.16667 
0.16667 

2.6250 
2.8750 

0.-1213 
0.3563 

0.0831 
0.0821 

0.2631 
0.3'\11 

0.0595 
0.0715 

0.0 
0.3431 

0.0 
0.\210 

x q2 F P 
2 

of P
2 F P2 

"~p  

or 2 F P 
2 

of P
2 

0.16667 
0.16667 

3.2500 
3.7500 

0.28:53 
0.3826 

0.05?1 
0.07"1 0.265;1 

0.4486 0.05-\4 
0.0,122 

0.4141 
0.2901 

O.. OS70 
0.0370 

0.66~67 9.0000 
0.66667 12.5000 
0.66607 22.5000 
0.65667 40.0000 
O.HOOO 3.7500 
0.40000 4.50')0 
0.400)0 5.5000 
0.400)0 6.5000 
0.'(',),)') 7.50110 
0.400,)0 9.0C-00 
O.'C';O') 12.5000 
o.~o,:-~·j 22.5000 
0.4'lOOO 40.0,000 
0.23571 2.8750 
0.:S571 3.2500 
0.23571 3.7500 
1.28571 4.5000 
O.:=~i1 5.~OOO 

O.::~:;-1 6.~(;OO  

0.285'1 7.5000 
0.28571 9.0000 
O.:S571 12.5000 
0.235il 22.5000 
O.~S571 40.0000 
O.:::~2  2.1250 
0.:2::2 2.3;~O  

O.~:2~2  2.6~50  

0.22222 2.8750 
0.22222 3.2500 
0.22222 3.7500 
0.22222 4.5000 
0.22:22 5.5000 
0.22222 6.5000 
0.22222 7.5000 

0.0590 
0.03:',;0 
0.0 
0.0 
0.0 
O. t681 
0.185l 
0.2052 
0.1352 
0.1593 
0.1304 
0.2734 
0.0 
0.3001 
0.2301 
0.3382 
0.2'122 
0.2633 
0.2965 
0.3428 
0.2619 
0.1219 
0.2323 
0.0 
0.4Ml 
0.3591 
0.1521 
0.3392 
0.2092 
0.4304 
0.2794 
0.1874 
0.2&38 
0.1968 

0.0240 
0.0160 
0.0 
0.0 
0.0 
0.0420 
0.0:',;00 
0.0591 
0.0551 
0.0511 
0.0391 
0.0699 
0.0 
0.1010 
0.05S0 
0.0780 
0.0540 
0.0661 
0.0821 
0.1032 
0.0763 
0.0163 
0.0833 
0.0 
0.1050 
0.0850 
0.0690 
0.0981 
0.0700 
0.0961 
0.0641 
0.0621 
0.0083 
0.0883 

0.0740 
0.0144 
0.0140 
0.0 
0.2140 
0.2210 
0.2761 
0.2861 
0.2437 
0.1610 
0.1615 
0.1436 
0.2331 
0.40'11 
0.3941 
0.3221 
0.3/81 
0.2760 
0.2899 
0.20~;0 

0.2497 
0.2474 
0.3094 
0.2940 
0.0 
0.2290 
O.~S91 

0.2190 
0.3721 
0.5012 
0.3279 
0.2532 
0.2883 
0.2792 

0.0265 
0.0113 
0.·0035 
0.0 
0.0765 
0.0-\85 
O.06:?5 
0..O?~1S 

O~05/8 

0.0317 
O.(1~~7 

O.02:~5 

0.0~30  

0.1095 
o.ons 
O.O?45 
0.0675 
0.0~31 

0.05:i7 
0.0500 
0.0443 
0.0353 
0.0392 
0.06·14 
0.0 
0.06/5 
0.1105 
0.0735 
O. ()7~j5 

0.1015 
0.0195 
0.0468 
0.0588 
0.0651 

0.0 
0.0500 
0.0320 
0.0331 
0.0 
0.0 
0.0 
0.2790 
0.2050 
0.1651 
0.1891 
0.1964 
0.1360 
0.0 
0.0 
0.0 
0.0 
0.3881 
0.2771 
0.2321 
0.3022 
0.2893 
0.2460 
0.2934 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.2991 
0.2721 
0.2451 
0.2812 

0.0 
0.0090 
0.0050 
0.0090 
0.0 
0.0 
0.0 
0.0990 
0.0440 
0.0240 
0.0200 
0.0190 
0.0242 
0.0 
0.0 
0.0 
0.0 
0.0540 
0.0380 
0.0370 
0.0340 
0.0280 
0.0241 
0.0426 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0400 
0.0350 
0.0370 
0.0430 

0.16667 
0.16667 
0.16667 
0.16667 
0.16667 
0.16667 
0.16667 
0.16667 
0.12500 
0.12500 
0.12500 
0.12500 
0.12500 
0.12500 
0.12500 
0.12500 
0.12500 
0.12500 
0.12500 
0.12500 
0.12500 
0.12500 
0.12500 
0.12500 
0.12500 
0.12500 
0.10000 
0.10000 
0.10000 
0.10000 
0.10000 
0.10000 
0.100CO 
0.10000 
0.10000 

4.5000 
5.5000 
6.5000 
7.5000 
9.0000 

12.5000 
22.5000 
40.0000 
1.1250 
1.3750 
1.6250 
1.8750 
2.1250 
2.3750 
2.6250 
2.8750 
3.2500 
3.7500 
4.5000 
5.5000 
6.5000 
7.5000 
9.0000 

12.5000 
22.5000 
40.0000 
0.9500 
1.1250 
1.3750 
1.6250 
1.8750 
2.1250 
2.3750 
2.6250 
2.8750 

0.3248 
0.3794 
0.3700 
0.3456 
0.3297 
0.4294 
0.0 
0.0 
0.2611 
0.3491 
0.3832 
0.4453 
0.3263 
0.3784 
0.2413 
0.3105 
0.3177 
0.41;32 
0.3546 
O.~·5S~5  

0.5284 
0.415' 
0.4529 
0.4026 
0.0 
0.0 
0.2581 
0.3391 
0.3282 
0.3032 
O.~07S  

0.3966 
0.2725 
0.4871 
0.1925 

0.0561 
0.0733 
O.OS?5 
0.0957 
0.0799 
O.OB71 
0.0 
0.0 
0.0600 
0.01010 
0.0540 
0.0670 
0.0651 
0.0791 
0.0731 
0.0,02 
0.0702 
0.0903 
0.0683 
0.083. 
0.1212 
0.1158 
0.1135 
0.1104 
0.0 
0.0 
0.0470 
0.0400 
0.0470 
0.0~40 

0.0721 
0.0811 
0.0761 
0.1153 
0.07'12 

0.3131 
0.2886 
0.2133 
0.2139 
0.3210 
0.2873 
0.31014 
0.0 
0.0 
0.3641 
0.306t 
0.4631 
0.3681 
0.3242 
0.3442 
0.3631 
0.407' 
0.36.5 
0.3359 
0.312E 
0.3708 
0.39'11 
0.3951 
0.3604 
0.4633 
0.0 
0.0 
0.2890 
0.4491 
O.3-1Jl 
0.2961 
0.3411 
0.3494 
0.-1-1~4  

0.1827 

0.0:,52 

O.OJ~? 

0.0412 
0.0392 
0.0462 
0.0451 
0.0361 
0.03n 
0.0 
0.0 
0.0635 
o.()S;75 
0.0735 
0.0695 
0.0&95 
0.0775 
0.0676 
0.0549 

0.0432 
0.047! 
0.0599 
0.0696 
0.OS94 
0.0471 
0.0798 
0.0 
0.0 
0.0.;,5 
0.0765 
0.0685 
0.0655 
0.060 
0.0655 
0.0;>86 
0.052' 

0.3451 
0.3442 
0.n:'3 
0.3074 
0.3536 
0.3312 
0.3620 
0.4124 
0.0 
0.0 
0.0 
0.0 
0.0 
0.3631 
0.3651 
0.3411 
0.3411 
0.3642 
0..3383 
0.3374 
0.3546 
0.4099 
0.3311 
0.3706 
0.411 ~ 

0.4615 
0.0 
0.0 
0.0 
0.0 
0.0 
0.4681 
0.2741 
0.3581 
0.4082 

0.0260 
0.0300 
0.0330 
0.0350 
0.0311 
0.02bl 
0.0274 
0.0582 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0890 
0.0660 
0.0~90 

0.0410 
0.0440 
0.03('0 
0.0330 
0.0391 
0.0471 
0.0361 
0.0332 
0.0349 
0.0580 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0820 
0.0570 
0.0670 
O.O.SO 

0.10000 3.2500 0.5289 0.1004 0.3548 0.0565 0.3862 0.0460 
0.10000 3.7500 0.2924 0.0844 0.4004 0.0656 0.3673 0.0470 
0.10000 4.5000 0.351£ 0.0776 0.3J21 0.0472 0.3945 0.0370 
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q2x 
-----

F P 
2 

.~ P
cr 2 F P 

2 
C rr 2 

F P <SF P
2 ;> 

------~  

q2x 
_.._-- -- .-.__._. r/ cF/

-_ ... _----
F P 
2 

.~  P
cr 2 F P 

2 
/;F P 

2 
Ll0))0 5.~OOO  

0.1')')')0 6. ~"OO  

O.IC')O 7.~OOO  

CI.! C':< o 9.eeoo 
0.1?0')0 12.5000 
O.ld')1! 22.5000 
0.0,,(-0)0 O.7~O') 
0.03;00 0.3500 
O.O?-;OO 0.9500 
O.O?OOO 1.1250 
O.CSv:O , .3750 
0•.,2))0) 1.6:50 
o. c: 0'.;0 1.8750 
0.C20)00) 2.1250 
0.C800'0 2.3750 

0.3804 
0.6,140 
0.7377 
0.3)()Z 
O.•624 
0.0 
0.2991 
0.2241 
0.2851 
0.30n 
0.3073 
0.3334 
0.3737 
o t"l~:")

• ..J .. ....J_ 

0.40:32 

0.0992 
0.1526 
0.1916 
0.H70 
0.1727 
0.0 
0.0630 
0.0400 
0.0460 
0.0350 
0.0420 
0.0521 
0.0631 
O.O8~2 
0.0842 

0.3316 
0.3651 
0.2911 
0.'1444 
0.311J6 
0.576Z 
0.0 
0.0 
0.0 
0.2811 
0.2361 
0.4923 
O.JI'H 
0.3188 
0.01911 

0.05,11 
0.0661 
0.06:';1 
0.0710 
0.0505 
0.1182 
0.0 
0.0 
0.0 
0.0555 
0.0505 
o.O?4 5 
0.0635 
0.05/8 
O.O?~J 

0.3386 
0.3359 
0.1907 
0.36;'0 
0.33;'9 
0.397? 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.33111 
0.3512 

0.0331 
O.OBt 
0.0361 
0.O4:!2 
0.0364 
0.0409 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0590 
0.0580 

0.~36J6 

0.03636 
0.0,1636 
O.OJ/'36 
0.03636 
0.OJ636 
0.03036 
0.03636 
0.03636 
0.03636 
0.03636 
0.0363b 
0.036.56 
0.0.1636 
0.03636 

1.12~0 

1.3750 
1.6250 
1.1l750 
2. 12~)0 

2.3?50 
2.oZ50 
2.81~O  

3.Z500 
3.7500 
4.5000 
5.5000 
6.5000 
7.5000 
9.0000 

O. ~';i:>'i  

O. J.) 1~J  

0.3:,,', 
o..'.JJ·l 
0..:!4if() 
0•.L\o17 
().. J07,' 
0.:;60B 
O. .50~ 1 
e. ~c:;o 

0.~0~,0 

o.:"j0-1' 
0.6:';88 
0.0 
0.0 

0,0221 
0.0312 
0.0363 
0.0404 
0.0466 
0.0509 
0.0532 
0.0648 
0.0477 
0.0686 
0.0589 
0.1124 
0.2565 
0.0 
0.0 

0.36:;5 
O.WlS 
0.3871 
0.3333 
0.3005 
0.3208 
0.4164 
0.3674 
0.3790 
0.3426 
0.3849 
0.3991 
0.'1636 
0.4>?1 
0.6385 

0.0456 
0.0,'·16 
0.O4~6  

0.OU7 
0.03':13 
0.0';20 
0.0492 
0.0'181 
0.0363 
0.0362 
0.0305 
0.0428 
0.Ol94 
0.0624 
0.0918 

0.0 
0.0 
0.0 
0.0 
0.3,48 
0.3499 
O.4~3S  

0.39<16 
0.39Bl 
0.3677 
0.3944 
0.4572 
0.<19/0 
0.37:33 
0.3657 

0.0 
0.0 
0.0 
0.0 
0.0411 
0.0391 
0.0441 
0.0412 
0.029~ 

0.0302 
0.0,33 
0.0,95 
0.0339 
0.(\333 
0.0276 

O.08 1jOO 2.62~O  0.4~26  0.0994 0.2342 0.0591 0.3002 0.0530 0.03/>36 12.5000 0.0 0.0 0.0 0.0 O.~l79  0.0347 
O.i!SJOO 2.8750 0.4771 0.1125 0.2369 0.0552 0.4104 0.0661 0.03636 22.5000 0.0 0.0 0.0 0.0 0.9763 0..2:124 
0.C2;00 3.~~OO 0.3621 0.0754 0.3044 0.O'1B9 0.2603 0.03010 0.02500 0.6500 0.:~6:;o 0.0381 0.0 0.0 0.0 0.0 
O.OcJC"j 
O.O·:"V'j 

3.7500 
4.5';00 

0.6129 
0.343:~  

0.1119 
0.0709 

0.3740 
0.J8/4 

0.058. 
0.0'164 

0.2864 
0.4238 

0.0370 
0.0351 

0.07500 
0.02500 

0.7500 
0.8500 

0.27/9 
0.1 :JOI 

0.04Z1 
0.0331 

0.0 
0.0 

0.0 
0.0 

0.0 
0.0 

0.0 
0.0 

O•.JE';')O 
O.OS·;':O 
0.02;)0 

~.~')·jO 

6.50CO 
7.5000 

0.3/53 
0.4820 
0.2149 

0.0919 
~.12~7  

0.0981 

0.3728 
0.01346 
0.~806 

0.0531 
0 ..064S 
0.0608 

0.3691 
0.4028 
0.'1064 

0.0371 
0.0432 
0.0-1\13 

0.02500 
0.02500 
0.02500 

0.9500 
1.1250 
1.3750 

0.1/9'1 
O.:);'13 
0.4036 

0.048Z 
0.0373 
0.0496 

0.0 
0.3~OO 

0.316' 

0.0 
O.O~47 

0.0588 

0.0 
0.0 
0.0 

0.0 
0.0 
0.0 

0.0S':00 9. 00):0 0.3199 O.JC91 0.4123 0.06:;3 0.380' 0.0404 0.02500 1.6250 0, ·;221 0.0590 o. 425~ 0.0679 0.0 0.0 
O.C'2C'OO 12.5COO 0.0 0.0 0.'1506 O.05?! 0.42·\2 0.03?7 0.02500 1.8750 0.:333'1 0.0594 0.:1158 0.0641 0.0 0.0 
G.C3-:-::· 2:!.500J 0.0 0.0 0.0 0.0 0.4826 0.0458 0.02500 2.1250 0.3;'92 0.0734 0.4366 0.0127 0.36S8 0.0593 
0.C5:':2 
O.C~:j2 

0.6500 
0.7500 

O.~b2t  

0.3612 
0.0320 
0.0380 

0.0 
0.0 

0.0 
0.0 

0.0 
0.0 

0.0 
0.0 

0.02500 
0.02500 

2.3750 
2.6250 

0.3415 
0.36J3 

0.0783 
0.0910 

0.3910 
0,3230 

0.0703 
0.0614 

O.3~S2  

0.3114 
0.05;>4 
0.0534 

O.~::22  0.5500 o. :8~:!  0.0360 0.0 0.0 0.0 0.0 0.02500 2.8750 O.22Ci? 0.0816 0.3320 0.Oi52 0.<1654 0.0656 
O. i;::':32 0.9500 0.3:23 0.0410 0.0 0.0 0.0 0.0 0.02500 3.2500 0.3619 0.O8:!? 0. 41057 0.0520 O.41~2  0.010\6 
O.r~·:·:S2  1.1250 0.32/,4 0.03:iO O. :~""21 o. 0~';5  0.0 0.0 0.02500 3./~OO  0.0 0.0 0.3443 0.053? O.~150  0.0519 
O. ':'2,;3~  1.3750 0.3486 0.0371 0.4203 O.()~6:)  0.0 0.0 0.02500 4.5000 0.0 0.0 0.4701 0.0520 0."076 0.0391 
O.C~S::2 t .6250 0,,1130 0.04131 0.:10;'4 0.0~;36  0.0 0.0 0.02500 :1.5000 0.0 0.0 0.4224 0.0935 0.4164 0.0429 
O.C5:j~ 1.8/50 0.3642 0.05n 0.3164 0.0526 0.0 0.0 0.02500 6. 5000 0.0 0.0 0.0 0.0 0.4664 O.O~ 15 
O.C~::2 2.1250 0.3164 0.0552 0.42cjl 0.0:/,7 0.<1~63  O.O5~O  0.02500 7.5000 0.0 0.0 0.0 0.0 O. ~239 O.O~87  

C'\~':  ~2 2.3750 0.4194 0.0714 0.4098 0.0583 0.25132 0.0410 0.02500 9.0000 0.0 0.0 0.0 0.0 0.';159 0.0,49 
O.C:3a2 2.6250 0.3042 0.0665 0.:!075 0.0·'25 0.:1704 0.0501 0.01905 0.6500 O. 1~;::j 0.02,11 0.0 0.0 0.0 0.0 
C.~~:22 2.8i~O  0.3582 0.0767 0.'10P 0.0619 0.3785 0.()491 0.01905 0.7500 O.~'J;'  (L 03 3~  0.0 (J.O 0.0 0.0 
O.':':;::;2 3.:~C'O O.338~ 0.000\8 O.~79? 0.0396 0.2715 0.0301 0.01905 0.8500 0.:''>,,, 0.0,103 0.0 0.0 O.« 0.0 
0.C52:12 3.7500 0.3446 0.0712 0.3262 0.045Z 0.34;'9 0.0351 O.019C5 O.'/~O" 0 ..3 L'y ':.0H-:4 0.0 0,0 0, 'J o.e, 
0.05;:;22 4.5000 O.:!652 0.0626 0.3~0·1  0.0361 0.4005 0.0291 0.01\'05 1.1 c,jO C.L',) 0,0355 0.3721 c.osvs ;'.0 0.0 
0.0:232 5.5000 0.4077 0.0813 0.3171 0.0391 0.3B:';3 O.\JJ22 0.01\'05 1• J7~v O.:,e,:; O.04CO 0. 3307 o.(~,·19 G.D 0,0 
v.v5332 6.5000 0.5012 0.1109 O. ~326  0.0532 0.4469 0.0393 0.01905 1.6250 0.3400 0.0,196 0.3694 0.0602 0.0 ,).0 
0.05222 7.5000 0.2?01 0.1099 0.3191 0.0:;.15 0.·1150 0.0425 0.01905 1.8750 O.:,%8 0.0545 0.3569 0.0635 0.0 ""0 
0.05392 9.0000 0.0 0.0 O.~0?2 0..0527 0.3851 0.0336 0.01905 2.1250 0.3'1'13 0.0726 0.4247 0.0619 0.25S2 0.0444 
o.c~s~:!  1~.5~~O  0.0 0.0 0.5510 0.0127 O.414~  0.0313 0.01905 2.3750 0.3'1>50 0.0319 0.4~17  0.0611 0.4349 O.O~17 

0.05282 22.5000 0.0 0.0 0.0 0.0 0.4310 0.0486 0.01905 2.6250 0.:;:,65 0.0886 0.37?9 0.0572 0.4352 0.05.:.8 
0.03036 0.6500 0.2382 0.OZ40 0.0 0.0 0.0 0.0 0.01905 2.8750 O.41~1 0.1297 0.J~03 0.0603 0.4123 0.0560 
0.C3636 0.7500 0.2383 0.0150 0.0 0.0 0.0 0.0 0.01905 3.2500 0.0 0.0 0.3963 0.04;>5 0.4333 0.0420 
0.03636 0.8500 0.2925 0.0190 0.0 0.0 0.0 0.0 0.01905 3.7500 0.0 0.0 0.4491 0.0823 0.3777 0.0414 
0.03.36 0.9500 0.2235 0.0281 0.0 0.0 0.0 0.0 0.01905 4.5000 0.0 0.0 0.4989 0.OS"3 0.44;'6 0.0359 
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q2x 
-----

F P 
2 

of P
2 

F P 
2 

T P
,j 2 F P 

2 
of P

2 
q2x 

-----
F P 
2 

of P
2 

F P 
2 

cF P
2 

F P 
2 

of P
2 

0.01905 
0.01905 
0.01905 
0.014:9 
0.014::9 
0.Oi4:'9 
0.014:'9 
0.014:'9 
0.014:'9 
0.014:'9 
0.01429 
0.01429 
0.01 4~9 

0.0:4~? 

o.c~~:?  

O.:~':9  

C.:;'i~29  

~.':~  ~:9  

0.014:9 
C.C: ':.1; c 
C.;t':->j 
o.:: ; :1 
c. o1; 00 
O.viOjO 
0.01000 
O.OICOO 
O.OICCO 
O.OIOCO 
O.';I:C" 

5. sceo 
6.5000 
7.5000 
O.tS~O  

O.i500 
0.&500 
0.9500 
1.1250 
1.3750 
1.6:50 
1.8750 
2.1250 
2.3750 
2.6250 
~.2:~O  

3.2:)0 
3.7~,CO  

~.~:~,,)  

5. ~:.:)  

0.; 0';0 
0, i ",J 
C'. ::~ ') j 
c.'~':'O  

1.1250 
1.3~50  

1.6250 
1.9750 
2.1250 
2.3750 

0.0 
0.0 
0.0 
0.2559 
0.3344 
0.:8~9 

0.2504 
0.2:5:37 
0.2302 
0.3342 
0.340 j 
0.5375 
0.4338 
0.0 
0.0 
O.e 
0.0 
0.0 
C. ~ 

0.2634 
';.3'64 
0.:33') 
0.20i? 
0.3069 
0.3506 
G.~07~ 

0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0342 
0.0424 
0.0'131 
0.0433 
0.0308 
0.0387 
o.osu 
0,0630 
0,1001 
0.1450 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.03(j~ 

O.H:;I 
0.('361 
0.0386 
0.0331 
0.0414 
0.0717 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.3100 
0.322t 
0.~167 

0.4281 
0.25'/5 
0.3634 
0.4072 
6.3629 
0.4702 
0.6841 
0.0 
0.0 
0.0 
0.0 
0.0 
0.·\538 
0~3693  

0.3498 
0.:5~37 

0.3448 
0.4165 
0.4954 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
O.OSOO 
0.O~~'3  

o.O~i 9 
O. O~56 

0.0396 
0.Oli33 
O.0~'1J 

0.0",71 
0.0709 
o.L:~'? 

0.0 
o. o 
(;,1)

v.G 
o.o 
0.07B? 
0.0·131, 
0.03:'7 
0.OJ6~ 

0.03/5 
0.04'18 
0.0731 

0.4998 
0.4615 
0.5103 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.3459 
0•.3886 
0.43-\3 
0.4002 
0.3981 
0.4499 
0.-1243 
0.4993 
o.e 
b.o 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.3960 
0.4363 

0.0438 
0.0554 
0.10n 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0498 
0.0511 
0.0535 
0.0529 
0.0378 
0.0119 
0.0348 
0.0682 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
o.o 
0.0 
0.03.6 
0.0391 

; 

O.OO~OO 

0.00500 
0.00500 
0.00500 
0.00500 
0.00500 
0.0031:' 
0.00312 
0.00312 
0.003\2 
0.00312 
0.00312 
0.00312 
0.00312 
0.00312 
0.00200 
0.00200 
0.00200 
'.00200 
0.00200 
0.00200 
0.00200 
0.00125 
0.00i25 
0.00125 
0.00125 
0.00125 
0.00083 
0.000B3 

O.?~OO 

t. 1250 
1.3no 
1.6250 
1.8750 
2.1250 
0.3500 
0.4500 
0.5500 
0.6500 
0.7500 
0.6500 
0.9500 
L 1250 
1.3750 
0.2500 
0.3500 

'o4S"
',~500  

0.6500 
0.~500 

0.6500 
0.2~00 

0.3500 
0.4~"0 
0.5500 
0.650. 
0.2500 
0.3500 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.2099 
0.2179 
0.2752 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.1.522
•. 2m 
U 
U 
0.0 
0.0 
0.0 
0.1517 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0319 
0.0267 
0.04U 
0.0 
0.0 
0.0 
0.6 
O.~  

O. 
0.G189 

O'IUI 
O. 
0.0 
0.0 
0.0 
0.0 
0.0235 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.2753 
0.2930 
0.3904 
0.0 
0.0 
0.0 
0.0 
0.2719 
0.2460 
0.2595 
0.2901 
0.45~6 

0.2:;80 
0.0 
0.0 

t· O 
.ltS7 

0iI1j~ 

6.1823 
•• 0 
0.0 
0.0 
0.1790 
0.1892 
0.0 
0.0 
0.0 
0.18n 
0.0 

0.043~ 

0.0311 
0.0667 
0.0 
0.0 
0.0 
0.0 
0.0506 
0.0311 
0.0318 
0.038~  

0.0743 
0.0942 
0.0 
0.0 
0.0 
i·O~2Il.<1:;1' 
0.0341 
0.0 
0.0 
0.0 
0.0166 
0.0241 
0.0 
0.0 
0.0 
0.0273 
0.0 

0.0 
0.3669 
0.3856 
0.377J 
0.4313 
0.~632  
0.0 
0.0 
0.0 
0.0 
0.4t99 
0.4407 
0.3051 
0.3bB8 
0.429~  

0.0 
'.0 
0.0 
O.~672 

0.:;727 
0.:881 
O.3a2? 
0.0 
0.1;'14 
0.2~06  

0.2924 
0.6264 
O.23~5 

0.3255 

0.0 
0.0503 
0.0271 
0.0238 
0.0349 
0.0.19 
0.0 
0.0 
0.0 
0.0 
0.1078 
C.0410 
0.0255 
v.0212 
0.0343 
~.o  

t.o 
b.o 
0.0249 
0.0181 
0.0:16 
0.0374 
0.0 
~.0217 

0.01S8 
0.0198 
0.2129 
0.0330 
0.0320 

O.,J;-J';j 2.6:250 0.0 0.0 0.4201 0.1070 0.4316 0.03137 
O.01C:J 2.8750 0.0 0.0 0.0 0.0 0.42~7 0.0394 
0.01,00 
c.v! :0 j 

3.25CO 
:l.i500 

0.0 
0.0 

0.0 
0.0 

0.0 
0.0 

0.0 
0.0 

0.40;'0 
0.4470 

0.0306 
0.0481 

0.0::';) 4. 5eo" 0.0 0.0 0.0 0.0 0.5902 0.0979 
0.c)~14 0.65)0 0.2306 0.0374 0.0 0.0 0.0 0.0 
0.OO~14  0.7500 0.2082 0.0:>77 0.0 0.0 0.0 0.0 
0.C07H 
v.e-e/14 

0.95)0 
0.95)0 

O.290~  

0.4269 
0.0496 
0.0693 

0.2206 
0.3094 

0.Ob:12 
0.06.'0 

0.0 
0.0 

0.0 
0.0 

0.0')714 1.~::50 0.3379 0.0591 0.3672 O.(HI ~ 0.0 0.0 
0.n714 1•3~50  0.0 0.0 0.2839 0.. 03;.)5 0.0 0.0 
O.OO~14  1.6250 0.0 0.0 0.3326 0.e·n3 0.4001 0.05:16 
O.O,:ol~ 1. Ei50 0.0 0.0 0.7955 0.1 i,38 0.3285 0.0333 
0.00714 2.1250 0.0 0.0 0.0 0.0 0.3974 0.03~2  

0.007,4 2.3750 0.0 0.0 0.0 0.0 0.39')8 0.0377 
0.CC71~  2.6250 0.0 0.0 0.0 0.0 O.30n o. 052~ 

0.00714 2.975v 0.0 0.0 0.0 0.0 0.·1479 0.0~86 

0.005:'0 0.~500 0.2386 0.0~04 0.0 0.0 0.0 0.0 
0.00500 0.5500 0.2765 0.0364 0.0 0.0 0.0 0.0 
0.00500 0.6500 0.2566 0.0351 0.3387 0.07~2 0.0 0.0 
0.00500 0.7500 0.2526 0.0443 0.2838 O.C:ii 4 0.0 0.0 
0.00500 0.8500 0.3653 0.0137 0.3641 0.015~ 0.0 0.0 
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q2 
-

x 
-

F P 
2 or P 

2 
F d 
2 

of d
2 c? 

-_._._-
x 

---

p
F2 

of P 
2 

F d 
2 

,;F/, 
40.0;0 O..~,~~/  0.033 0.010 0.066 o.O;~4 6.:"~0 0.1667 C.:VJ O.v;:~  --i 0.~30  O.on 
~  (~  .,~.,:  ~  0.'; :-:'0 c.. I ~~ C.O;:) 0.230 0.065 6.:'100 0.1 ;!~\l v.J/1 0.032 o.;;'0 o.1 'j~ 

~~.C~J 

~<; .0JO 
~~.C;,O 

10. (';,0 

v.. ~~~~/ 

~ ..22::; 
v.1607 
:.l~~J  

0.25'4 
0.2::4 
0.442 
0..~~2 

v.O)'! 
0.0'15 
0.059 
O•• d 

0.411 
0.756 
O.3~S  

0.122 
0.239 
0.1;>1 

Ij.~Jvu  

6.:jOO 
6.:,00 
6.500 

0.10\1') 
O.OHOO 
O.O:jBIl 
0.0.164 

o.S"O 
0.4113 
0.-146 
0.4<39 

0.OS6 
0.035 
O.illi 
0.02B 

0..~11 

O.5~8  

0.717 
0.786 

O.C?4 
0.<:37 
0.:8. 
0.076 

:: • .;; 'j 
... e- ..... .. _.... \,1" 

v.c6b7 
o.nov 

0.032 
0.17? 

0.00;; 
0.015 

0.073 
0.300 

0.014 
0.039 

6.500 
6.500 

0.02~0 

0.0190 
O.·H,., 
O. ·\i2 

(J.O~~ 

0.056 
0.639 0.228 

2:":.500 
2:':: ..5':'0 

O.>;~7 

v.2::::2 
O.~61 
0.331 

0.021 
0.0::6 

0.413 
0.461 

0.055 
0.067 

S.500 
5 .. ~500 

0.4000 
0.21l5l 

o. :~~ 'I 
O.31~ 

0.040 
0.034 0.119 0.~'i4 

~..:.:ijO ~.lcc7  ~.3-l7 0.023 0.128 0.057 5.500 0.2222 0.252 0.026 ~.H3 0.C2' 
':"': • .J'.,iV 

::.0;0 
;. ::: S') 

; .. t ; JO 
0.41 (J 
0.417 

0.0:;3 
~.039 

0.7-10 
1.168 

0.107 
0.210 

5.500 
5.~OV  

0.166? 
0.1250 

0.3:; I 
0.33:2 

0.024 
O.V26 

0.465 
0.494 

0.063 
0.0;4 

:2.:;:~  

::2. ~',)~ 

0.(5:0 
0.0585 

0.183 
0.431 

0.046 
0.049 
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:~.:;0 C.2~:2  ~.~1;' 0.O~5  0.492 0.068 5.500 0.01'10 0.500 0.044 0.650 0.3;'6 
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L..:.5·:,j 0.1250 0.369 0.027 0.619 0.0;'5 4.:jOO o.WOO 0.1 i I 0.033 
12.~OO ~. i 0VO 0.335 0.030 0.568 0.082 4.500 0.2857 o. ::: 9.;j 0.043 
I ~  .s:o L;,;;J O.';3~  0.032 0.723 0.090 4.500 0.2222 0.304 0.03 0.464 0.079 
i; .~;'J  

l~.  :~'J  
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0.4;>0 
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0.035 

0.891 
1.917 
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0.634 
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O. iCuJ7 
0.1250 

O.3~ 2 
0.33 I 

0.021 
0.024 

0.568 
0.462 

0.0.1 
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'1.00Q J.e6)? 0.060 0.019 4.:jOO O.1000 c. ,;6'! 0.028 0.531 0.075 
't .\:jO O.400V 0.163 0.019 0" 2;~  4 0.054 4.500 0.0800 0.402 0.02? 0.537 0.069 
9. ,~,;<) j .. ~';  57 0.:31 0.02. O.Wi' 0.M8 4.500 O.O:jiJ 0.379 O.J~2  0.548 0.O~6 

9.~:(,  ; .:~:2  0.3,/ O.O~')  0.576 0.0'10 4.500 0.0:,6-1 O.39~ 0.01d 0.722 v.051 
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ci. c:<i 
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0.3·; 0 
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0.026 
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0.030 

l.,'~jv :.• lv~,O 0.2,8 0.032 0.6~8  0.123 3.750 0.0364 O.3~O 0.023 0.679 0.06~ 

7.500 v.cs:o 0.33<3 0.036 0.634 0.113 3.750 0.0250 0.,33 0.038 0.902 0.114 
7.5·jO O.~~da  0.370 0.033 0.781 0.105 3.750 0.0190 0.392 0.038 0.941 0.103 
7.5~O  0.('3~4 0.391 0.030 0.752 0.130 3.750 0.0143 0.-;70 0.041 1.106 0.387 
7.:;~iJ ~.~::;~O 0•• :4 0.059 3.,'50 0.0100 O."17 0.04, 
7.5~O  

6.5~O  

0.(19) 
0.40l0 

0.51 0 
0.244 

0.: 08 
0.043 

3.250 
3.2~O  

0.2857 
0.2:.122 

C. ~9·~ 

v.328 
0.046 
0,052 

0.5000 
6.S~O  

v.2.~7 

0.2222 
0.283 
O.2~8  
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0.030 

0.308 
v.378 

0.069 
0.081 
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O.JB~ 

O.:i~6 

0.033 
0,0:;0 
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0.367 

O. C~~ 

0.070 
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Ii of P F d "F dF P of P r d of d q2 x o 2l x 2 2 2 _2~ l _2 -.L 
0.430 0.1 J.3.250 0.10.0 0.391 0.034 0.769 0.113 2.125 0.0588 0.J96 0.033 

~ ... t'o< 0.320 0.~76  

.J.":'.JV 0.08::0 0.285 0.~27  O.4i 7 0.079 ~.12::i 0.~3'4 0.:;36 0.023 
0.040 0.989 0.2v7 

.3i:2~O  ~.O:;la  0.2,1 0.~23  0.652 0.082 ;;. "125 0.0;150 U?i 
0.1193.250 v.030~ 0,3;'5 0.021 0.649 0.064 2.125 O.OHO 0.329 0.033 O.5~6 

0.0152.125 0.0143 0.315 0.030 0.453 
:1.125 0.01~0  0.404 

3.2::;~ O.v<::;O 0.404 0.032 0.567 0.OB2 0.031 0.714 0.069 
3.:25~  0.0190 0.417 0.032 0.778 0.oa5 

2. -125 0.0071 0.39;' 0.035
3.~50 v.0143 0.4 j 4 0.0:.>4 0.751 0.136 

~.125 0.00~0  0.'lb3 0.Oi2
.3.:~J ; .1100 0.401 0.~3i 

~.3.-~  .,).2.57 e, 31, 9 O.O/S 1.07:;; 0.16.;' o.JOO 0.037 
~ .., 1.87:) O.I:l50 0.431 0.051.<i75 O.2~22  O.~)~ O.ObO� i .1l75 O.IO~O 0.:517 0.0~<J 


.675 O.1~67  0.347 0.050 O.Li 0.~12  

j Ill75 0.0:300 0.370 0.047.675 C. 12·~~  0.343 ~.041  D.5-\3 0.120 
""'-:1: O "1r"'l t .alS 0.V3B0.0~iJ8 "3'11 
4 .~, ,J ._~  ....O.1O~O  O.Ol~  0.592 0.141 1.a?S 0.0364 0.341 0.v31
:.e(~ C.IBOO 0.3l2 0.040 O.~~2  0.130 1 .e~15 0.02:,0 0.326 0.045:.3;5 \'.~~'d 0.362 0.03~  O. '1! I 0.095 
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2.~-~ ; ..~ ; 70 0.·;j v.(i,V O.c,} 0.108 1.13/5 0.0100 0.345 . . 0.03. 0.920 0.2001.87::; ~ .0071 q.347... : i ~3 l/.,:I;j lj.~31  o~ ~ :. 7 0.103 
':.\:,;",:j ... " .) lv'." .. v . D~ 0 1.;'.\3 0.239 1.1373 O.ooSO 0.431 0.033 
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2 q x F P 
2 

~~  P
:1_. F d 

2 
of d

2 
2 q x F r 

? 
of P
_-.1_ 

F d 
2 

of d
2 

1.125 0.0:':50 0.3~B 0.033 0.650 0.0012 0.6~6 0.213 
1. 1~5 

1. 1:~ 

1 .. ..,~ 

.I .. "J 

0.'.110 
O. C113 
O.IJ~00  

0.335 
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0.360 

0.032 
0.027 
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0.0050 
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0.062 
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i .L25 v.OOll 0.358 0.035 0.:;;40 0.070 0.:'50 0.0012 O. :~9:: 0.020 
1 • 12~  0.Oil50 0.314 0.027 0.644 0.052 0.450 0.0030 0.239 0.011 
1.125 0.0031 0.309 0.022 0.450 0.0031 0.230 0.025 0.241 0.121 
0.'150 0.1 ~'O  O.2~B •• 06. 0.450 0.0020 0.21l 0.0;:5 0.~17 0.033 
C.;~v O.JO~V  0.;:3:; 0.0;;> 0.450 0.0012 O.2SI 0.019 0.596 O. ~ 19 
0.7;0 ).0::',13 0.322 0.042 0.350 0.0031 O.~IO 0.033 
O.'y~O  0.036~  0.223 0.029 0.350 0.0020 0.182 0.019 0.426 0.037 
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0.7~O  O..~1~3  0.~50 0.045 0.250 0.0020 0.1 ~2 0.020 
0.950 0.01 CO 0.31 " 0.il3~  0.250 0.0012 0.170 0.015 0.286 0.022 
Ci.9~0  ".0071 0.367 0.049 0.250 0.0008 0.2')/ 0.022 0.306 0.043 
O.9~0  O.~050  0.215 0.044 0.525 0.0?4 
0.950 0. 003i 0.302 0.025 0.885 0.140 
O.S~O  0.03)0 O.~~4 0.0<\1 
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O. 0.C:50 0.181 0.036 
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O. • ~: 3 O '1"'L~ 
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0. .0: 0 0.:33 0.037 
O. • ':0 i 0.26'1 O.OW 
j.O~V C'. ·.J~50 O.)~~  0.040 0.469 0.132 
0.850 0.v,J 1 0.~4;  0.036 0.635 0.060 
c.S50 ;.DO V 0.313 0.038 
o.> ~,,) c. '':;5 0 o.ri9 0.0,,; 
c. ,'~v ~ .. ~j  0.30 I (;.~39  
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v.;:~O ".0 ltO 0.207 0.034 
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0.032 
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v.o~O c.oc~o  0.271 0.033 
0.650 0.v031 0.2:;9 0.033 0.477 0.043 
O.6~v  o.oo:w 0.273 0.019 
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tABLE III FIGURE CAPTIONS 

The Nachtmann moments, including the elastic contribution ~ FZ for hydrogen as a function of q2 for various w = l/x bins for 
for n ~ 2, 4, 6 for various va10es of q2. The elastic R = 0.44 showing the 219-GeV data (closed circles), the earlier 

contribution is shown. Errors include 
a 2.5% systematic error. 

Fermilab data[Z) recalculated for R =0.44 (open circles) and 

the MIT-SLAC datat 4j (o~en triangles). Note the d;~ference  in 

n =2 n =4 n =6 scales and the ~uppressed  'zeroes for the ordinate; The solid 
<gSO> 

40.00:00 
ELASTIC 

O.OlOOO 
MOMENT 
O.J6S75 

HOMERR 
0.0154j 

ELASTIC 
0.00000 

MOMENT 
0.01::7? 

HQHERR 
0.00137 

~LA5TIC 

0.00000 
HO~ENT 

0.00263 
HQiiER~ 

0.00049 
lines ar~ the fits with Eq. (1) for all Fermilab data. 

'2.5C"·))0 
11.5·':')0 

: .(, ~:".:") 

z.':':' :':'V 
, .~(,>:O  

0.00001 
0.0:C007 
J. :":-C'e2 
j .(j~/j92  

O.C:63;t 

0.16?59 
o.17~83 

0.ll495 
0.191 ;3 
O.2~9';~  

0.00646 
0.00520 
0.00490 
0.0)·176 
0.00530 

0.00001 
0.00006 
O.OOOSl 
0.00352 
0.01502 

0.01520 
O.0170~ 

0.0201S 
0.024/2 
0.03'1j" 

0.0004a 
0.00015 
0.000:)0 
0.00064 
0.00153 

0.00001 
O. OOO()~ 

0.00041 
0.00240 
0.00?99 

0.00369 
0.00428 
0.00547 
0.OO?j6 
0.01211 

0.00010 
C).OOOll 
0.00014 
0.0002? 
0.00081 

~ F2(x,q2) for hydrogen 89 a function of x for various q2 bins for 

R = 0.44 using all Fermiiab data (open circles) and the MIT-SLAC 

data (open triangles, Ref. 4, crosses, Ref. 5). the upper and 

lower horizontal bars indicate the change in FZ for R = 0.69 and 

0.19. The errors sho~n are statistical only. 

~ The scaling violation parameter b of Eq, (1) as a function of x 

for all Fermi1ab data (closed circles) and for the MIT-SLAC 

data[4] (open circles). The upper and lower horizontal bars 

indicate the change in b for R * b.69 and 0.19. The errors are 

statistical only. 
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